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Warning

In writing this manual every care has been taken to offer the most
updated, correct and clear information possible; however unwanted
errors are always possible, and information can be subject to change.
CHCNAV cannot assume any liability resulting from the use of this
manual and the same is true for every person or company involved in
the creation, production, or distribution of this manual. This manual
is protected by copyright. Reproduction of this manual, even partial,
in the absence of written authorization by CHCNAV is prohibited by

law.
Copyright

CHCNAV | Shanghai Huace Navigation Technology Ltd. All rights
reserved. The CHCNAV is trademark of Shanghai Huace Navigation
Technology Limited. All other trademarks are the property of their

respective owners.
Trademarks

Google is a registered trademark of Google Inc.

Google Maps is a registered trademark of Google Inc.

Android is a registered trademark of Google Inc.

Bluetooth is a registered trademark of Bluetooth SIG, Inc.

AutoCAD is a registered trademark of AutoDesk Inc.

All other product and brand names mentioned in this publication are
trademarks of their respective holders.
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1 LandStar Overview

1.1 Software Description

Thanks for your interest in LandStar, It is the latest measuring
software based on Android platform and developed by Shanghai
Huace Navigation Technology Ltd.

The LandStar is a fully-featured and intuitive field data collection App
designed for high precision surveying, engineering, mapping, GIS data
collection, road stakeout, pipeline surveying and hydro surveying.

Make your work more efficient with LandStar from field-to-finish!

Powerful  Graphical Surveying: Supports both online
OSM/BING/WMS/V-World/Geoportal/Naver/Google Image map and
base map (DXF, DWG, SHP, TIF, JPG, KML, KMZ, MBTILES) while
surveying. The powerful editing tools allow you to edit, snap, redraw
or interrupt lines for the creation of polylines, polygons and circles.

User Defined GIS Attributes: During data collection, users can
customize attribute fields with media capture (pictures, videos and
voice). The unique multi-code function allows users to survey
polylines and polygons simultaneously while sharing the data points
to ensure project requirements are met.

Super Packed Road Function: Features include horizontal and vertical
alignment, cross-sections with slopes and user defined structures.
The enhanced data verification allows users to eliminate costly errors
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easily. Users can also both manually input or import designed road

elements from LandXML files and select polyline from DXF/DWG files
as the center line to stake out or survey the cross road.

Easy Pipeline Survey: Makes it simple to survey underground
pipelines using integrated data from both the GNSS receiver and the
pipeline detector. Users can store high precision and high-quality
pipeline coordinates with attributes for exporting into SHP/CSV files.

Integrated Hydro Survey: Based on current marine surveying and
mapping market, it integrates positioning, routing, navigation,
sounding and data export all in one using data from both GNSS
receiver and echo sounder. Users can get high precision and
high-quality coordinates, depth, seabed elevation, surface elevation
and QA for exporting into CSV files.

CHCNAV Cloud Service: Allows for uploading and downloading
projects, coordinate systems, work modes, code lists and files.

Localization Packages: Allows you to dynamic updates the followings
without updating your software:

Predefined coordinate system files.
Device connection profile.

Grid files.

Online map database file.
Coordinate system library file.
Antenna file.

Software help link files.

00O N O Ul B WN P

Font files.
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1.2 Key Features

One-button Switching Dual Styles

Simple Style, designed for the entry-level surveyors, with all basic
function in one screen.

Classic Style, designed for professional surveyors, with more
functions showing in different tables based on the
frequently-used work flow.

Various Base Map Displays

OSM, BING, Google Image, WMS, V-World, Naver, Geoportal
online maps.

DXF, DWG, SHP, JPG, TIFF, KML, KMZ, MBTILES offline maps
Extensive Import and Export Data Formats

Import from DWG, DXF (including 3D DXF), SHP, KML, KMZ, JPG,
CSV, DAT, XLSX, TXT, TIFF, MBTILES and CGO formats, Jmtiles,
WEFSDB, Polyline, Carlson CRD/CRDB and Load from an existing
project.

Export to DWG, DXF, SHP, KML, KMZ, RAW, HTML, CSV, DAT, TXT,
XLSX formats, Detailed result, survey reports in HTML and CSV,
Point stakeout report, Hydro survey report, Polish,
MosGorGeo-Raw, Measurement report, Area report, Slovenia
report(.html), Verified survey report, Star*Net report(.dat),
Star*Net report(.GPS), Trimble JXL(.jxl), MicorStation format(.txt).
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Customized import and export contents in CSV, DAT or TXT

formats.
Various Types of Measurement
Supports static, RTK and PPK measurement.

7 methods of point measurement, including topographic point,
control point, quick point, continuous point, offset point, corner
point and Verified point.

Simultaneous PPK and RTK measurement using topographic point
or continuous point.

Various Peripherals Supported
Pipeline detector, VIVAX-METROTECH vLoc Pro2.

Laser rangefinder, Leica Disto 810 touch, Disto 510 touch, and
SNDWay SW-5120C, Bosch GLM 50 C, Bosch GLM 120 C.

Echosounder, Hydrolite DFX, Hydrolite TM, NMEA DPT, NMEA
DBT.

Convenient Work Mode Management

Presetting common work modes of base and rover, selecting or
switching work modes by one button.

Convenient to work in PPK based on real-time kinematic (RTK)
mode and static mode can be set at the same time.

Standard CGD Correction File
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CHCNAV own CGD file for grid/geoid correction. Datum grid,
plane grid and height geoid files are integrated in one CGD file,
and each CGD file name is corresponding to coordinate system.

Multiple grid formats are avaliable, GGF, BIN, GRT DAT, DATCZ,
GRD, GSF, GRI, STG, GBL, GXY, OSGB, CGD, JASC, GSA, GSB, BYN,
GTX, NEGRID, TXT and ASC formats.

User-friendly Stakeout Interface

Two modes for stakeout, map mode shows the current position
and target position, compass mode shows the target direction.

Users can set North, Sun or point as a reference direction.
Multiple Types of Stakeout

Point and line stakeout by snapping feature point on DXF base
map or survey point.

Surface and road stakeout.
Correction Repeater Function

Easily repeating correction data from RTK network or radio mode
to other rovers via radio.

RTCM Transformation Message

Using RTCM transformation messages (1021-1027) for datum
transformation, projection, automated grid position and geoid
adjustments.
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Base Map rotates

Base map rotates with the direction of the PDA during the
surveying process.

1.3 Software Installation

Method 1: Copy the software (LandStar 8.1.apk) onto Android devices,
touch screen to start the installation program. After installation, it will
generate LandStar app on the desktop, click the icon to run the
software. Please get the LandStar apk file from CHCNAV local dealers.

Method 2: Download CHCNAYV Installation Manager from Google Play
Store and then upgrade to LandStar via CHCNAV Installation Manager.

Method 3: Go to About interface, tap Check for Update, the LandStar
version will pop up, tap Update Now to update the software to the
latest version.

1.4 Register LandStar

Note: If the software is not registered, please contact regional sales
representative.

Enter the Slide menu interface and click Activate software/About.
Users will see Software version information, click License, then users
will see Registration information.
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9, Click to login

> About

iR
gfield n | License information

&> My cloud disk Connect | X
instrumen Equipment ID 6208300023

a Collaborative work

Group- g Free trial (Requires network) >
+ Upload position An equipment can only be tried once (30 days).
' Disabled

GNSS bat Activation code (Pre-code) (Requires S

B Localization packages network)

Record track = Offline activation >
& pioses

Activate Release the activation code
(X Video help instrumer (Pre-code) for use on another device. >
(Requires network)

Show video help for p 3
@ float button ﬂ | Modules
& Instrumer GNSS
© Feedback el
£ Remote support Total station

< [ ] [ ]

@ A f /Ab L=
ctivate software, out Project

Whether using the HCE600 controller or other devices, there will be a
Equipment ID, which will be an important part of our query for this
device pre-code.

The GNSS function and total station function are independent and
can be registered separately.

1.4.1 Free trial (Requires network)

Each device has a Free trial function, if there is an Internet, click Free
trial, the software will be registered for 30 days, including GNSS and
Total station functions.
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& qfield-Activate soft € re/About qfield-A

About About

| License information .

Equipment ID 6208300023
Equipment ID 6208300023

Free trial (Requires network) >
Free trial (Requires network) N An equipment can anly be tried once (30 days).
An equipment can anly be tried once (30 days). . )

code (Pre-code) (Requires >

Activation code (Pre-code) (Requires > network)
network)

Offline activation >
Offline activation >

Release the activation code
(Pre-code) for use on another device. >

Release the activation code
(Requires network)

(Pre-code) for use on another device. »

(Requires network) | Modules

| Modules
GNSS Activated
GNSS Not activated Expiration date: 2024-05-25
. Tobdi ciaii Activated
Tetal S1iicn e otal station Expiration date: 2024-05-25

If you still need to use LandStar after using the free registration,
please contact the regional sales manager or dealer to obtain a
temporary or permanent registration code. For the registration
method, See section 1.4.2 and 1.4.3.

1.4.2 Online Activaton

1.Activation code(Pre-code)

Open the registration interface, click Activation code(Pre-code),
enter the existing pre-code and E-mail, click Activate, When users
submit application successfully, it will prompt “Activated
successfully”.
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< qfield-Activate soft < qgfield-Activation code & ate software/About

About | Equipment 1D | About
| License information 6208300023
Equipment ID 6208300023
Equipment ID 6208300023 Activation code (Pre-code)
Free trial (Requires network) >
Free trial (Requires network) N 6D o An equipment can only be tried once (30 days)
Anequipment can only be tied once (30 days). - .
12/16 Activation code (Pre-code) (Requires %
T . % network)
Activation code (Pre-code) (Requires > | E-mail
network) i o N
1l S@qa.com Offline activation
Offline activation >
After activated successfuly,the activation code will be Release the activation code

setip thisemall acdiess, (Pre-code) for use on another device.

Release the activation code ¢
(Requires network)

(Pre-code) for use on another device. »
(Requires network)

| Modules
| Modules P
ctivates
GNSS &
GNSS ficta Expiration date: Permanenf
Tl st Activated
i Not activated otal station
Total station Expiration date: Permanent

Note:Please input your true e-mail address, because we will send
“Bind activation code” mail to this e-mail address.Users can view the
bound Equipment ID and pre-code in the email, but do not need to
activate it again.

Thank you for registering !

CHCNAV

Landstar field survey software
Dear Customer,
Thank you very much for your interest in, and registration of LandStar field survey software.

+ Product :LandStar field survey software
+ Equipment ID :6208300023

+ Activation code :15 & i 2E62
For more information on CHCNAV products please visit our website : www.chcnav.com

For any questions please contact us at :
Phone : +862154261234
Email : marketing@chcnav.com.
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2.Release the activaton code(Pre-code) for use on another device

When the user needs to unbind the pre-code bound to use on
another device, click Release the acrivaton code(Pre-code), enter the
pre-code and the same E-mail again, and click Release, the pre-code
is successfully unbound when the message "Successfully Released" is
displayed.

& ate software/About € - activation code q

About | Equipment 1D

6208300023

Equipment ID 6208300023

| Actival fe (P )

>

15| o> ]
Activation code (Pre-code) (Requires 12/16
network)

| E-mail
Offline activation >

15 @ q.com

Release the activation code After released successfully, the activation code will be
(Pre-code) for use on another device. > SerktthiS emall address,
(Requires network)

| Modules

hiss Activated

Expiration date: Permanent

" Activated
Total station
Expiration date: Permanent

| 1
RN BRI

Then, users will find the current device becomes unregistered, and
users will receive the email "Release activation code" in the

corresponding email. It means you can use the pre-code in another
device now.

Note:Each permanent code can only be activated five times.
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LandStar field survey software

Dear Customer,

The release of LandStar field survey software:

+ Equipment ID :6208300023

+ Activation code :15.m s = 62

was successful. It is now possible to activate on another device.

For more information on CHCNAV products please visit our website : www.chcnav.com

For any questions please contact us at :

Phone : +862154261234

Email : marketing@chcnav.com.

1.4.3 Offline Activaton

Offline Activaton supports the registration of temporary or per-code
in offline state. Click Offline Activaton, enter the registration code or
click the QR code icon to scan the QR code to get the registration
status.

CHCNAV LandStar 8.1 User Guide Page |24



CHCNAV

< qfield-Activate soft

About
| License information
Equipment ID 6208300023
Free trial (Requires network) >
An equipment can only be tried once (30 days).

Activation code (Pre-code) (Requires >y
network)

Offline activation >

Release the activation code
(Pre-code) for use on another device. >
(Requires network)

| Modules

GNSS

Total station

< gfield-Offline activation

| Equipment ID

6208300023

25PfREBB9tQseL TREZ5iNwexD2dBomWDj
3¥109YuKqDweSF5HK33hxezAzyrL Fi8ukS €
pY17LUCMYSi%uevivedLa

123/180

1.5 Automatic updates

Enter the Slide menu and click Activate software/About. Users see
“Check for update” bar, then click it. If there is no newer version, a
small window “The current version is the latest version!” pops up in
the middle. If there is a maker ‘NEW’, users would come into an
update interface. Click ‘UPDATE NOW’, then the system would

download the package and update itself.
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< qfield-Activate software,

License

The current version is the latest

version.

Website Facebook

1.6 LandStar Program folders

LandStar stores program data in two places on the Android device.
The primary folders are:

\Internal shared storage\CHCNAV
\Internal shared storage\system_prj_backup

Within these folders there are several addition folders: \Internal
shared storage\CHCNAV:

\Cache: OEM, Mainboard firmware for GNSS devices

\Config: Fonts, Codes, Geoids, Prisms, Working modes,
Coordinate systems

\Download: files downloaded from the Cloud
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\Projects: Projects, each project is stored in a folder

Projects can be continuously backed up to the folder:
\Internal shared storage\system_prj_backup

Within this folder there will be a separate folder for each job.
Within the job folder there may be multiple ZIP files containing
snapshots of the job. These previous versions can be restored from
the Project menu.
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2 LandStar System Settings

From the Main menu click on the Side bar g button in the

upper-left corner. This shortcut button allows quick access to
System settings from any of the other main menu tabs.

The Tool tray © Quick access button also directly opens the

Sidebar allowing access to System settings without leaving most

survey menus.

The System settings panel provides access to Software settings (a
sub-set of the System settings), interface styles and program
defaults:

N m
ﬁﬂ Click to login
S8

CHC

o Projects
== Software settings

Deployment backup and lg

restore
-
ao Interface style
9O Glassic style Points

2.1 Software settings

== Software settings

Click on Software settings. The device settings menu is shown:
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< tttt-Software settings

| Global settings

Keyboard shortcut >
Sensors >
Cloud service >
Auto OK

| Project settngs

A

Units

Decimals

Coordinate order

GNSS

Total station

vV vV VvV VvV v

Display settings

Yy T

Each of these setting items is described below.

2.1.1 Keyboard shortcut

< CHC-Keyboard shortcut

Measure

Enter \OK\ Side measurement buttor
Previous point

g

Next point

Measure

NONE

Enter \OK

Enter \OK\ Side measurement
button

Up

CHCNAV LandStar 8.1 User Guide
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If a device has hardware buttons, functions can be assigned to

them. The assignable buttons: Previous point, and Next point
buttons. There are six options, Enter\OK, Enter\OK\Side
measurement button, Up, Down, Left, Right.

2.1.2 Sensors

The IMU and E-Bubble can be set up.

E-Bubble

| Tilt (MU)

Use IMU

Show IMU button

Frequency of output
Calibration expiration time

SHZ

2.1.3 Cloud service

Cloud is the login interface of Cloud service. Users can upload or
download projects, coordinate systems, work modes, etc. Users
should ask local dealer or sales manager for obtaining an account and
password to use Cloud.

Cloud service >

There are two Cloud service sharing files: CHC Cloud and Google
Drive. CHC Cloud can choose to share by Android system functions or
share code, while Google Drive can only share by Android system
functions. When the user chooses to use Android system functions,
other third-party apps on the controller are called when sharing files.
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& loud service MAR

Share
Cloud service
Google Drive 7=  LandStar
& i
Share
Share method
Share by Android system functions - Files by Google
Send with Files app
~ Google
9 saed
Share by Android system functions
Share by sharing code Google

Search image

Duo

o 0O @

Maps
Add to Maps

2.1.3.1 CHC Cloud login

If LandStar is not currently logged into the CHC Cloud, clicking on
any collaborative function:

> My cloud disk

[ Collaborative work

Group -
4. Upload position Y
Disabled ~

will force a login to the cloud service:
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F sidbev-Cloud service

Login via SMS verification code

Region | + v
© Verifi ‘ Send ]

Login via Password
Forgot password?
Sign up

Change server

By login, you agree to our terms. Privacy
Policy and Terms Of Service

4 [ ] a

Click on Change server:

Change server
Server
Default Server
P

cloud.huacenav.com

Port

7070

Cancel

Change the server to the European server. Then click OK. Click to
Login and use Cloud services.

2.1.3.2 Google Drive

Click Google Drive:
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€ 20231220-v-Cloud service

Cloud service

Google Drive

Share method
Share by Android system functions

Click Sign in with Google, enter the Google Cloud Services account:

E
G signin with Google ‘

volume
o Projects
== Software settings
Deployment backup and
restore —
=
qo Interface style
90 Glassic style Points
) cumoprompt
oice =
=
[ Wamif Base
changes Roads
9 Localization packages )
-
& Record track Import
Disabled a
(x Video help A
© Show video help for @ puaguny

float button

Google Cloud mainly provides cloud service related functions,
including upload, download:
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[ Upload] : the data in the software is uploaded to the server.

[ Download] : Download data from the server.

2.1.4 Auto Ok

Auto OK

Enable Auto Ok to save hundreds of keystrokes as you use LandStar.
If you meet difficulties with accidental tapping, try disabling Auto
Ok.

2.1.5 Units

Controls the display, accepted input and units used in LandStar:

& CHC-Units

Angle
dd:mm:ss.sssssss
Azimuth display mode
Normal

Azimuth input mode
ddmmssssss

Lat/Lon display mode

Lat/Lon input mode
dd mmssssss
Horizontal distance
Meters (m)
Vertical distance
Meters (m)

Area unit

Sq. Meters

Volume unit

Cubic Meters

Station

gogogogoppoQogEadn

K0+000.000
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Angle

Sets the display of Angle values:

Angle

dd°*mm'ss.ssss”
dd:mm:ss.sssssss

Centesimal(gon)

Azimuth display mode

Set the method for directional display. When set to Bearing allows
the use of Quadrant bearings.
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Azimuth display mode

Normal

Bearing

Set to Bearing = Quadrant Bearings (USA and Canada); Normal =
Azimuth.

Azimuth input mode

Set the method for directional inputs:
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Azimuth input mode

dd:mm:ss.ssss

dd.mmssssss

If Azimuth display mode = Bearing, then also accepts Quadrant
shortcuts.

Lat/Lon input mode

Determines the required entry type for Latitude and Longitude:
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Lat/Lon input mode

dd:mm:ss.ssss

dd.mmssssss

Use dd.mmssssss (USA), DD:MM:SS.ssss requires the inclusion of “’
separators.

Lat/Lon display mode

Set the method for display of Latitude and Longitude:
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Lat/Lon display mode

dd°’mm'ss.ssss”

dd:mm:ss.ssss

dd.dddddddd

Horizontal Distance

Sets the default units for horizontal distance measurements:

Horizontal distance
Meters (m)

Feet (USSurvey)

Feet (International)
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Vertical Distance

Sets the default units for vertical distance measurements.

Vertical distance

Meters (m)

Feet (USSurvey)

Feet (International)

Area unit

Sets the default units for area measurements:
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Area unit

Sq. Meters

Sq. Miles

Sq. USft

Sq. Ft
Acres
Hectares
Sq. Yards
Sq. USYards

mu

Volume unit

Sets the default units for volume measurements:

Volume unit
Cubic Meters
Cubic Ft
Cubic USft
Cubic Yards

Cubic USYards

Acre-feet

US Acre-feet
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Note: the difference between cubic International Feet and cubic US Feet

is very small:

10,000.000 cubic Meters =353.144.55 cubic USFeet=13,079.428 cubic USYards
=353,146.67 cubic iFeet
=13,079.506 cubic iYards

Station

Sets the default display for alignment stationing:

+00.0000
+00.000
+00.00

K +00.0
Station

Use station prefix +000.0000

K
+000.000
Format

+000.000 —

Cancel Confirm

+000.0

.0000

2.1.6 Decimals

These settings control the number of decimal places used to display
values. The settings shown above should be reasonable for most
applications.
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< CHC-Decimals

Angle (dd:mm:ss.sssssss)

0.000

Horizontal distance (m)

0.000

Vertical distance (m)

0.000

Area (Sq. Meters)
0.000

Volume (Cubic Meters)

0.000

Slope
0.00

Lat/Lon (dd:mm:ss.sssssss)

T T

0.00000

2.1.7 Coordinates

Set the Coordinate order to North, East.

Coordinate order

North (N), East (E)

East (E), North (N)
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2.1.8 GNSS settings

These GNSS settings are also accessible from most of the survey
menus by clicking the © Setup button. There are separate
settings for Topographic point survey, Continuous survey, Control
point survey and Verified survey.

& CHC-Settings

Stakeout  Surface stakeout  Road

Survey method
oA
| Accuracy check

Horizontal tolerance (Hrms)

0.030 m

Vertical tolerance (Vrms)

0.050 m

DIFF age
10 Second

MAX PDOP
6.000

Minimum Used SV's

4

Store fixed solutions only

The available tabs are dependent on the survey method from
where Settings is launched from. Settings are organized on tabs.

2.1.8.1 Survey

Topographic point survey settings
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<« CHC-Settings

Stakeout  Surface stakeout  Roa¢
Survey method

——

| Accuracy check
Horizontal tolerance (Hrms)

0.030 m

Vertical tolerance (Vrms)

0.050 m

DIFF age
10 Second

MAX PDOP
6.000

Minimum Used SV's

4

Store fixed solutions only
| store
Auto increment name interval

7

Measurements

5 Second

Pole stability warning

Pole movement tolerance

0.100 m

Confirm before saving

Topographic points are non-critical GNSS measurements. Typically,
speed of acquisition is favored over several long averages with
intervening receiver resets that would be measured with the
Control or Verified survey methods.

LandStar has two topographic modes: ? Quick and @
Topographic controlled by the Survey type button on the survey
screen. The Quick mode shares tolerance settings with the
Topographic mode, except for the Measurements time.

Horizontal tolerance (HRMS): the highest receiver reported HRMS
that is allowed to be stored without user override.
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Vertical tolerance (VRMS): the highest receiver reported VRMS
that is allowed to be stored without user override.

Diff age: the longest allowed correction latency allowed. Normally
the latency will be 1 or 2 seconds for UHF and network servers.
Values higher than 10 indicate that the communication link is
down.

MAX PDOP: the highest allowed PDOP. Usually PDOP’s are less than
2.5, PDOP higher than 3 is worrisome.

Minimum Used SV’s: Minimum allowed SV’s.Default is 4.

Store fixed solutions only: only allow FIXED RTK solutions. Reject
FLOAT, DGPS and Autonomous solutions.

Auto increment name interval: after a topographic measurement
is made, the point name increments by this value. Usually, 1 or 10.

Measurements: sets the measurement averaging time in seconds.
Typically, 5-seconds for Topographic mode and 1-second for Quick
mode.

Pole stability warning: while measurements epochs are collected,
if the horizontal range of measurements exceeds this Pole
movement tolerance (Default is 0.1m), the user will be given a
warning and the opportunity to escape and not store the
measurement.

Confirm before saving: a measurement summary will be shown at
the conclusion of averaging. The user can confirm and store or
escape without storing the measurement.
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Automatic store: If the point coordinate moves within a distance of

Max.movement antenna after the Stop time, the point coordinate
is automatically saved. The default setting is to move no more than
0.01m after 2s of stability.

Automatic store

Max.
movement 0.010 m
antenna

Stop time 2 Second

Users can open “Use quick codes” or not and modify the Quick code
pages.

” u

Users can open “Prompt when using a new line code” “Show

average report after measure” “Log epoch coordinate” or not.
Users can modify “Geometry factor”.
Continuous survey settings

Continuous surveying stores measurements continuously based on
time interval or distance traveled. This can be useful for storing the
centerline of a road from a moving vehicle.
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= CHC-Settings

Stakeout  Surface stakeout  Roac

Survey method

e —

| Accuracy check
Store fixed solutions only

| store
Auto increment name interval

1

Mode

Time interval

1.0 Second
| code

Add matching CAD layer when a new
code is entered

Prompt when usmi 2 new line code

Store fixed solutions only: only allow FIXED RTK solutions.
Reject FLOAT, DGPS and Autonomous solutions.

Auto increment name interval: after a topographic measurement
is made, the point name increments by this value. Usually, 1 is
used for continuous surveying.

Mode: It can be measured continuously by time, Distance 2D, and
Distance 3D, Distance 2D or delta H.

Time: time interval in seconds.

Distance 2D: Horizontal distance of travel.

Distance 3D: 3D distance of travel.

Distance 2D or delta H: 2D horizontal or delta H triggers.

Users can open “Prompt when using a new line code” or not.
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< job-20221114140

Display  Tools IMU E-Bubb

Survey

Survey method

Continuous survey fime

Distance 2D

1

Distance 3D

Mode Distance 20 or delta H

Time interval

1.0 Second

Control point survey settings

The Control point survey takes repeated measurements averages,
resetting the receiver between groups, waiting for a new fixed
solution. If HRMS/VRMS and group range tolerances are not met,
the control survey waits for better conditions.
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5 CHC-Settings

Stakeout  Surface stakeout Roac
Survey method

e —

| Accuracy check
Number of passing measurement
5 (<]

Points per measurement group

60

Number of epochs per point

1 Second

Per point horizontal range tolerance

0.020m

Per point vertical range tolerance

0.030 m

Group horizontal range tolerance
0.020 m
Group vertical range tolerance

0.030 m

Epoch maximum Hrms

0.020 m

Epoch maximum Vrms

0.030 m

Wait after fixed
15 Second

Max PDOP

4.000

Number of passing measurements: measurement groups will
continue to be collected until this number of groups passes all
tolerance settings.

Points per measurement group: the number of multi-epoch
averaged points per group.

Number of epochs per point: the number of epochs averaged to
make a point in the group.

Per point horizontal range tolerance: the horizontal range of pre
point must be less than this tolerance.
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Per point vertical range tolerance: the vertical range of pre points

must be less than this tolerance.

Group horizontal range tolerance: the horizontal range of
multi-epoch points in a group must be less than this tolerance.

Group vertical range tolerance: the vertical range of multi-epoch
points in a group must be less than this tolerance.

Epoch maximum HRMS: the receiver reported HRMS must be less
than this tolerance for epochs to be accumulated.

Epoch maximum VRMS: the receiver reported VRMS must be less
than this tolerance for epochs to be accumulated.

Wait after fixed:the receiver’s OEM engine will be reset between
each group. The survey will wait for the receiver to fix, plus this
additional time for the receiver to settle down. A minimum of 15
seconds is recommended.

Max PDOP: epochs will not be stored if this PDOP is exceeded.
Normal PDOP’s are less than 2.5, so a setting of 3 may be
reasonable.

Control point survey is intended to be used in open canopy on
important points. A tripod or bipod must be used for a control
survey as the measurement acquisition will not finish if the receiver
moves during the relatively long acquisition period.

Verified point survey is like the Control point survey, except the
Verified survey will continue to run when tolerances are not met
and points can be observed during multiple sessions, on multiple
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days. The Verified survey allows the user to reject averaged groups

after collection, while Control survey requires that all groups
meeting the tolerance limits be included in the results.

A measurement group is comprised of several point averages that
are themselves averaged epochs.

3.Common GNSS Survey settings

All the GNSS Survey methods share these additional settings.

| Store
Auto increment name interval

1

| Code

Add matching CAD layer when a new
code is entered

| PPk
Log PPK data
| Miscellaneous

Show E-Bubble

Automatic photographing

Auto increment name interval: after a topographic measurement
is made, the point name increments by this value. Usually, 1 or 10.

Add matching CAD layer when a new code is entered: if the user
types in a new code and stores a measurement with the code,
enabling this option will matches the layers on the CAD.
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Log PPK data: write Time Tagging data (the point name) into the
static observation file that is being recorded in the receiver’s
memory.

Show E-Bubble enables the E-Bubble on the display screen. This is
only applicable to receivers with an e-Bubble or an IMU.

Automatic photographing: Enabling this option will Automatically
take photos by dual cameras after the measurement is complete.
See Section 4.6 for details.

2.1.8.2 Stakeout

The settings on the Stakeout tab of GNSS settings control the
operation of the stakeout screens: Point stakeout, Line/Arc

| Miscellaneous
€ volume-Settings Distance to switch to Visual Stakeout(Near)
10.000 m
Survey Surface stakeout  Roac Distance to switch to Visual
Stakeout(Far)
| store 50,000 m
Point name prefix Auto zoom
STK Use PDA compass

Remove staked points from list after
< . staki
Target station as a point name aKing

Previous/Next skip staked points

Display point name, code input box Stakeout survey points
Search the nearest point from the
| Tolerance stakeout ist only.
Stakeout tolerance 1 Auto survey
0.050 m Panee ogtom

Stop ti 2 Second
Stakeout tolerance 2 optme

Navigation text size

.500 m
01500 smal Owedor O e
Stakeout tolerance 3 Auto description b4

Point name prefix: prepended to the staked point name. For
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example, when staking a point name 1001, the stored
measurement after staking the default name for the new point will
be “STK1001"”.

Target station as a point name: if staking a line or polyline, use the
station along the line as the point name: “K1+12.345",

Stakeout tolerance 1, 2, 3: Three different tolerances are available
to be set with different degree of urgency sound prompts. The
smaller the number is, the smaller the tolerance shall be set. There
are three circles displayed around the staked point:

Dist: 0.142 m
S:0.077m Fill: 1.791 mit
W:0.119m Elev.: 43.878 m

B8 ® LA ® « 0.790
®

[
Yo

rA
L]

e
AR

e 4

Auto nearest >

B¢

The outside ring is tolerance 3, the middle ring is tolerance 2 and
the solid inside ring is tolerance 1. When storing a staked
measurement, if the current position is outside of the center ring
(tolerance 1) a warning message is displayed.

Distance to switch to Visual Stakeout (Near): using a receiver with
visual stakeout cameras (for example the i93), when staking a
feature, when closer than the Near tolerance, visual stakeout will
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automatically switch to the bottom camera on the receiver.

Distance to switch to Visual Stakeout (Far): using a receiver with
visual stakeout cameras (for example the i93), when staking a
feature, when within the Far tolerance, but further than the Near
tolerance, visual stakeout will automatically switch to the
forward-facing camera on the receiver.

Auto zoom:the map image will automatically zoom in closer as the
measurement approaches the staked point.

Use PDA compass: uses the internal compass of the PDA (tablet) to
compute the direction to the target point when enabled. If disabled,
use the GPS track to determine the direction to the target point.
When opening “Use PDA compass”, please do as the pop-up window

)

Improve the accuracy of the electronic
compass,
rotate the PDA according to 8.

says.

Remove staked points from list after staking: When staking points,
it is possible to stake from the Points to stake list, which is the
right-hand column of the Point list:

Enable Remove staked points from list after staking to
automatically remove points from the Points to stake list so that
they are only staked once.
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Previous/Next skip staked points: all the points in the Point list
have an internal Staked attribute. When you stake a point, the
point is marked as staked. Enabling this option will skip staked
points when using the Next, Last and Auto nearest buttons:

< jnwenerest > yser can still select staked points by manually
typing in the point name or selecting from the Point list.

Stakeout survey points: when disabled only points in the Points to
stake may be staked. When enabled all points are eligible for
staking.

Search for the nearest point from the stakeout list only: when
enabled, only points in the Points to stake list are considered when
looking for the nearest point. Disable to consider all known points.

Auto survey: The point coordinates have been within the limit of
difference, and the stop time is not moved, will be automatically
stakeout. The default is to stay still for 2 seconds within 0.01 m.

Navigation text size: select the smallest size that is comfortable to
read, this will maximize the remaining screen available for map
display.

Auto description: controls automatically populated descriptions for
staked points. See Section 4.7 for details.

2.1.8.3 Surface stakeout

Users can open “Sound prompt” to give voice prompt after the
fill/cut within the range of tolerance.

Users can modify “Tolerance” to check tolerance value before store.
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Users can open “Display cut/fill in fixed solution only” or not.

& -Settings MAXIM

y  Stakeout Road  Crc

Sound prompt
Sound prompt when the cut/fill value is
within tolerance.

Tolerance

0.020 m

Display cut/fillin fixed solution only

2.1.8.4 Road

€ ARUQUIPA-Settings

Surface stakeout Cross-section suny
Display all roads

Station interval

20.000 m

Stakeout centerline node points and
design features

Real time station as a point name
Target station as a point name

Along offset tolerance of cross-section

0.500 m

Length of cross-section reference axis

100.000 m

Road thickness

0000 m
Stakeout from smaller to larger station

Station calculation method
Smallest station

Users can open “Display all roads” or not.
Users can set “Station interval”, the default is 20.000 meters.

Users can open “Stakeout centerline node points and design
features” or not.

If users open “Real time station as point name”, the real-time station
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is input as point name.

If users open “Target station as point name”, the target station is
input as point name.

Users can modify “Along offset tolerance of cross-section” and
“Length of cross-section reference axis”.

Users can modify “Road thickness”.

If users close “From smaller to larger station”, please stakeout from
larger station to smaller, otherwise from smaller to larger.

Users can choose “Station calculation model” between “Smallest
station” and “Largest station”. This function will be used when the
software is calculating the mileage from current receiver position. If
current position has two mileages on the road, display the
smallest/largest station.

2.1.8.5 Cross-section survey
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< \UIPA-Settings M
face stakeout  Road

Force cross-section at centerline
vertexes

Station interval

20.000 m

Station tolerance of cross-section

1.000 m

Left length of cross-section

50.000 m

Right length of cross-section

50.000 m

Midpoint tolerance of cross-section

0.500 m
Real time station as a point name

Target station as a point name

Users can open “Force cross-section at centerline vertexes” or not.

Users can modify

“Station tolerance of

cross-section” “Left length of cross-section” “Right length of

cross-section” “Midpoint tolerance of cross-section”.

If users open “Real time station as point name”, the real-time station

is input as point name.

If users open “Target station as point name”, the target station is

input as point name.

2.1.9 TS settings

2.19.1TS

Users can modify “Horizontal angle” “Vertical angle” “Distance” and
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“Elevation”. The TS calculates the deviations from the second
measurement with the first one. If the deviations exceed the limit, a

warning will appear.

€« volume-TS settings

Survey Stakeout

| Accuracy check
Horizontal angle

2 Second

Vertical angle

5 Second

Distance

0.020 m

Elevation

0.020 m

2.1.9.2 Survey
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Ts Stakeout

| store
Number of measurements

1

Auto increment name interval

1
Confirm before saving
I code

Use quick codes

Add matching CAD layer when a new
code s entered

Prompt when using a new line code

Users can modify “Number of measurements” and “Auto increment

name interval”.
“Confirm before saving” can be closed or open.
Users can choose to “Use quick codes” or not.

Users can choose to “Add matching CAD layer when a new code is

entered” or not.
Users can choose to “Prompt when using a new line code” or not.

2.1.9.3 Stakeout
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TS Survey

| store
Point name prefix
STK

Target station as a point name

| Tolerance
Distance tolerance

0.025m

Elevation tolerance

0.025m

| Miscellaneous

Reference TS
Torgt

Auto description

Users can modify “Points name prefix”.

v

Users can choose to “Target station as a point name” or not.
Users can modify “Distance tolerance” and “Elevation tolerance”.

Users can choose “Reference TS” between “Total station” and
“Target”.

Use auto description: controls automatically populated
descriptions for staked points.

2.1.10 Display settings

These settings are found under Software settings: Display settings:
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| snap settings

Anode S B Endpmm// ] Midpoint
v N/ W] Intersect ¢
@M center XX EA 0=t [ Nearest

W7 Perpendi . 9
b B LePen & [ quadrant §y [] any
| CAD settings

Background color .
Display line width
Display line style

Display line nodes
| Layers
Layers >
| Point display settings
Display surveyed points [ Display entered points
Display points to be staked
| Points size (Without code)
O (O C e
© = O x @)

| Points color (Without code)

X

Color

| Label display settings

Point name

Point elevation

Point code

Description

Line name

Text size 4 3/10

Display coordinates after point
selection

| Miscellaneous

GNSS

position Small -
symbol

GNSSs

color

Hide base-maps quickly

CHCNAV LandStar 8.1 User Guide
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Snap Settings: enable snap modes for picking points, lines, centers. These

snaps are used in CAD, storing and staking points from survey menus:
Node: snap to a point
Endpoint: snap to the end of a line or vertices of a polyline.
Midpoint: snap to the middle of a line segment.
Center: snap to the center of a circle.
Intersection:snap to the intersection of two lines.
Nearest: snap to the nearest point on a line.
Perpendicular: The point at a 90-degree angle.
Quadrant: snap quadrant points.

Any: allows snapping to an open location anywhere on the map.

The "o tool is useful for picking with the Any snap. Click-and-hold on

the tool to quickly modify the Snap settings.
The background color also can be changed to black or white.

Users can choose to open “Display line width” “Display line style”
“Display line nodes” or not.

Different layers can be created, and you can choose to display
different type of points and change the display of labels.
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2.2 Deployment backup and restore

Deployment backup archives all the project groups, projects, all the
settings, all Device profiles, menu items positions, all Import and
Export profiles, all the GEOIDS, all defaults, all map tiles, all pictures,
all the Visual survey jobs, everything ... to a single compressed file.

This single file can then be moved to a different device and
restored.

Click on Deployment backup and restore. The Backup list of
existing deployment backups will be shown:

€ Deployment backup and

Click New to build a new backup: Give the backup a descriptive
Name, choose to Backup application settings, choose to Backup
projects, then click Next
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Name  Backupl [ selectall

i . Default 2024-04-2¢
Backup application settings L_ & '. '__ 18:50:4F

Backup projects

Check all of the Project groups to backup or Select all to include all
Project groups. Finally click Start backup:

Depending on the size of the projects the compression could take a
long time (over five minutes.) After the backup completes, it will be
listed in the Backup list:
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< nent backup and restore

S Backup1 2024-04-28 >
< g1.95MB 20:54:31
| Restore from file | New

Slide the backup entry to the right:

< atbackup and restore (1)

Backu
@
E ¢ C S,

. @
to reveal: Delete, Information, Cloud, Share,

Restore.

If the file to restore is not in the expected location (typically it will
be in Download), use the Restore from file button to open the
backup.

When the backup is complete, the resulting file will be placed in
the folder: \Internal shared storage\system_prj_backup.

The file will have an .szip extension, however it is a standard ZIP
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compressed file.

[delete] : The backup files on the page are deleted, and the files
in the backup directory are deleted

[ Stats)]: View backup file information. The information cannot be
modified

[ Upload to the cloud disk] : The software backup file is uploaded
to the cloud disk

[ Share]: Share through third party APP, share through share code

[recover] : Restore software Settings and projects in backup files

Click on the generated backup file and swipe right to delete E or

share ito

Search file

Backup1~2024042820543

1~Config~Projects.szip
/stal 10/

Conl zip o

E{5~20240428204349~

2024-04-28

8204349

#{14~20240428201900~
Config.szip

CHCNAV LandStar 8.1 User Guide Page |68



CHCNAV

2.3 Interface style

ap Interface style
oo Classic style

LandStar has Classic and Simple interface meus styles:

o Click to connect o Click to connect

U i =" = =
= BV () & &
Projects Coordinate Single point Projects Connection  Instrument
system localization
CHC
. (¢ (2d a
S S = /% Data Survey
Points Lines/Arcs Surfaces
@ ‘ = Import
= |
= | <> |
Roads Images Codes & export
Stakeout
ol NA | -
- x> | - @|cap
Import Layers Export
%
3§ Tools F

= | Coordinate
Ea F Y i
s} o b3 ) ¢ otem & Volumes
Survey  Config Tools 2

The Classic style has 4 tabs: Project, Survey, Config and Tools.

Menu buttons can be hidden under the .. More button.

The Simple style has one primary menu which expands primary
functions to lists of functions.

This User Manual shows only the Classic style interface.
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Connect GNSS rover GNSS base
instruments

B R B

GNSSstatic  Instrument info Activate
instrument

More

= &

Project  Survey

<4 [ )

Status Bar:

mThis icon shows receiver battery.

HThis icon will change as different work modes accepted

successfully, with white arrows to show receiving differential data
successfully. It can lead users to Device Info interface.

EThis icon shows satellites numbers (N/A), A represents the total

number of received satellites, and N represents the number of
effective solver satellites. It can lead users to Skyplot interface.

.This icon will change to different colors while receiver is getting

different solutions, red means single status, yellow means float
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status, and green means fixed status. It can lead users to Position

and Precision interface.

H: 0.015

izl The texts will show current precision, H means horizontal

accuracy, V means elevation accuracy, RMS means the relative
error. It also can lead users to Position and Precision interface. This
accuracy is estimated by the receiver, the real accuracy please
refer to the known coordinates.

Skyplot: Support to view the current skyplot. Users can see the
reference position information and SNR of L1, L2, and L5 of each
satellite in current skyplot.

& 0707_1-LandStar g

Quality Satellites  GNSS base

GLONASS BDS Galileo  QZS

G10 G12 G22 G23 G25 G31 G32

Satellites List: Support to view the current number of satellites
which have been searched, constellation, L1\L2\L5 SNR, elevation
angle, azimuth, and locked status.
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< 0707_1-LandStar H

Quality

Sky plot

GNSS base

GPS
10

GPS
12

GPS
b2}

GPS
23

GPS
25

GPS
3

GPS
32

L1C:45.0
Angle:60

11€:39.0
Angle:3a

L1¢37.0
Angle:38

L1C:38.0
Angle:32

Lici4to
Angle:62

Lic:40.0
Angle:40

L1C:44.0
Angle:62

GLONASS L1C:41.0

5

Angle:50

L2W:46.0  L5Q:45.0
Azimuth:198 Locked:Yes

L2W:40.0  L5Q:0.0
Azimuth:51  Locked:Yes

L2W:32.0  L5Q:0.0
Azimuth:316 Locked:Yes

L2W:31.0  L5Q:42.0
Azimuth:168 Locked:Yes

L2W:460  L5Q:47.0
Azimuth:83  Locked:Yes

L2W:420  L5Q:0.0
Azimuth:266 Locked:Yes

L2W:47.0  L5Q:46.0
Azimuth:351 Locked:Yes

L2W:450  LSQ:0.0
Azimuth:115 Locked:Yes

Position: Support to view GPS time, solution status (single, float or
fixed), the differential age and the current position in WGS84.
Users can change coordinate type in the drop-down list (including
Local N/E/H, Local Lat/Lon/H, Local X/Y/Z, WGS84 Lat/Lon/H, and

WGS84 X/Y/Z).

Precision: Support to view horizontal
precision (V) and root mean square error (RMS).

DOPs: Support to view spatial dilution of precision which suggests
current satellites searching status, including PDOP, HDOP, VDOP,

TDOP and GDOP.

precision (H), vertical
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Skyplot  Satelltes  GNSS base

| current position

Lon: 121*10'42.6940°E  East(E): 898565.981m

Lat: 031°09'34.6869'N  North(N): 3456201.522m

H: 67.570m Elevation: 67.570m
| sateliites
GPS:7/7 GLONASS: 3/4
21/37 BDS:8/18 Galileo: 3/5
Qzss: 0/3 SBAS: 0/0
| Accuracy
H: 0.017m V:0.036m
| bops

HDOP:0.525 ~ VDOP:0.950  PDOP: 1.086

TDOP:0.705  GDOP: 1.294

GNSS base: Support to view GNSS base status, coordinates, and the
distance to the base station.

& 0707_1-LandStar

Quality Skyplot  Satellites
| Position
Distance: 0.008m Delta H: -1.888m
Azimuth: 325°5335.423
Lon: 121°1042.6939'E  X: -2828185.419

Lat: 031°09'34.6872'N  Y: 4673841.580

H: 69.456 2:3281087.656
| Others

Name:

remaining battery power of GNSS base: 50%

Others: Click the button on the right side of the interface, the

Page |73



CHCNAV

elevation mask and data output frequency setting will show here.
Choose Elevation mask setting to set the value and choose
Positioning data output frequency to set the RTK update rate.

< 0707_1-LandStar t

Quality Elevation mask settings

IPosition ' pogitioning data output frequency

Distance: 11.268m Delta H:-10.467m

Azimuth: 276°42'58.892"

Elevation mask settings

Lon: 121°1042.6930°E  X:-2828185.419
Lat: 031°09'34.6872'N  Y: 4673841.580 Elevation mask

10
H: 69.456 7:3281087.656

| Others Cancel

Name:

remaining battery power of GNSS base: 45%

2.4 Audio prompt

0, Audio prompt

Voice

Positioning data output frequency

Audio prompts for events like Fix, Float, Autonomous, Connection,
Disconnection, Receiving NTRIP data can be disabled, announced

with a Ding or Voiced:

CHCNAV LandStar 8.1 User Guide
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O None
O Sound

Voice

< P

Cancel

2.5 Warn if Base changes

Warn if Base
Q changes

Enable to issue a warning if the broadcast position of the current
Base changes. This can happen if there are two bases on the same
UHF frequency, or if the network generates a new base after a GNSS
rover makes a substantial location change.

2.6 My cloud disk

> My cloud disk
2.6.1 Collaborative functions in LandStar

The CHC Cloud is a cloud based, collaborative work group and
storage function. Operation relies on communication with a
selectable server based in Europe or Asia. The services are SSL
encrypted; however unencrypted files are stored on the endpoint
servers. For this reason, cloud services may not be suitable for
confidential work.
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2.6.2 Storage

The following predefined storage locations are available from the
CHC Cloud:

< CHC-My cloud disk A

Come from_WeChat share
Projects

Import files

Export files

Coordinate systems
Codes library

Road files

Base settings

Rover settings

VVVVVV\/VVV‘

Backup files

And click the group button, join in the corresponding group, and
view the group data.
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& CHC-Collaborative work < CHC-My cloud disk A

Current group: abc Logout | My cloud disk
History group | Projects >
Group name:abc
et 2010 Import files >
i3
Group name: %2 | Exportfiles >
Auth 2910 )
. Coordinate systems >
G 24H3FHE-7.10 .

roup name:243AFH£ e — N
Author: 18301786562
10:3777198
Group name:248FH4£-7.11 Roadfiles >
futhor 18301786562 Base settings >

Rover settings >

2.6.3 Web interface to CHC Cloud

Login to the CHC Cloud web interface for access to files from a
desktop:

CHC CLOUD

A abe

R s

R 2T co
R 2T

R 23071

K 23

s\ Road Editing
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2.7 Collaborative work

Collaborative work
Group -

Once logged into the cloud, LandStar Workgroups can be created or
joined.

Workgroups share a common file repository where Projects,
Imported files, Exported files, custom Coordinate systems, Code
libraries, Roading files, and Base / Rover configuration files can be
stored and shared.

Workgroups are assigned a unique Group ID by the server when
they are created and are protected by a Password:

Joinin

No
2.8 Upload position to CHC Cloud

4. Upload position
Disabled

Uploads GNSS position By Distance or By Time to the CHC Cloud:
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Upload position «©

@ Bytime O By distance
Interval

10 Second

Cancel

The uploaded position can be viewed in real-time via the web
interface. LandStar must be logged into the CHC Cloud to use this
functionality.

2.9 Localization packages

8 Localization packages

Localization packages can hold region specific Geoids, profiles, and
projections.
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& CHC-Localization package

| Localization packages

mm Republik Singapura 2240425 0y
8.62KB 19:43:50
= 5all iSlaall 2024-04-26 ®
285KB 19:14:55
me= United States 20240426~
== c88MB 0416145 "7
Eirinn 20240425
U ok 193206 O
VietNam 20240419
0.62KB zzAaza@
Lietuvos Respublika 2024-04-07 O
689.78 KB 22:59:31
Poccuiickan Gepepauna 20240329 ®

14.5M8 18:39:08

dpasnull Epall eSlaall 20240322
213MB 01:45.09 @

— — lbalin 20220290 —

Click onthe © Download button, then confirm YES:

Download the localization
package?

Depending on the speed of the internet connection it could take a
while for the download to complete:
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When the download is complete, the package file will automatically
be decompressed and installed.

2.10 Record track

Q Record track ()

Disabled

Enable to continuously record the GNSS position to the local
device:

Record track [ @
@® Bytime O By distance

Interval

5 Second

Cancel

.CSV file named with the year, month, day, hour, minute:
YYYY-MM-DD HH-MM-SS.csv is created in the project folder:

/storage/emulated/0/CHCNAV/Projects/_projectname_/ Each line
entry includes:
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No., latitude, longitude, H, East, North, elevation, time.

The first line of the file includes a header description of the file
contents.

2.11 Video Help and show video help button
(X Video help

In some regional markets, extensive recorded video collections are
available for context video help.

< CHC-Video help H

Instrument Setting ~ GN
Base Shift

Site Calibration

B Tutorials For Beginners

Connect To Instruments

Data Import

B Data Export

FEEENE

When Show video help for float button is enabled, one of these
icons will be shown on most screens:

) Show video help for

float button
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2.12 Feedback

® Feedback

Click on Feedback to send suggestions directly to the LandStar
developers:

< CHC-Feedback

| Description 0/200

| Attachment 0/6

(Optional, each att

| Contact information

L« e = |
2.13 Remote support

% Remote support

Allows access to the built-in remote support application. Please
contact support for remote assistance.

2.14 Activate software / About
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(D Activate software/About

Displays the current software version and allows access to the
licensing activation and transfer tools.

See Section 1.4 for registration methods.
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3 Project
3.1 Projects

LandStar classifies and manages engineering files, providing keyword
search for engineering folders and projects, sorting projects by time
and sorting project folders by name. When entering the Default
folder for the first time, click the Default folder to enter the folder list
management interface, you can create or select a folder, as shown

< Projects (25) H & Folder list (1)
Default > A
| Projects Time ¥ | Folder list Name ¥
CHC 20240425 i} Default
China CGCS 2000 14:18:36 25 projects
utm11 20240423
UTM zone 11N 09:50:33
GT 20240423
HD72-VITEL2014 09:50:33
TS_test-3 20240416
User defined 18:21:30
TS_test-2 20240402
UTM WGS 84 UTM zone 198 17:10:4 30
TS_test-1 20240402
User defined 17:10:00
TS_test 2024-04-02 >
User defined 17:09:39

[Search]): Filter display folders by entered keywords

[ Details ]: View the project folder information and modify the

project folder name
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[NEW] :Create a new project folder

[ OK] :Accept this project folder

3.1.1 New

Click New to create a new project, users should set coordinate, code
List and other survey parameters.

& CHC-Projects (25) H

Default >
| Current project
CHC 20240425
China CGCS 2000 14:17:57
| Projects Time
utm11 20240423 5,
UTM zone 11N 09:50:33
GT 20240423 5
HD72-VITEL2014 09:50:33
TS_test-3 20240416 5
User defined 18:21:30
TS_test-2 2024-04-0&
UTM WGS 84 UTM zone 19S 17 wf;ﬂ
TS_test-1 20240402 5,
User defined 17:10:00

Name: Input the project name, backslash (/) is forbidden.

Time Zone: Choose the time zone in drop-down list from UTC-12:00
to UTC+14:00.

Reference project: choose a reference project and get the
parameters automatically, including Coordinate system, Codes library
and Projects settings. Control point, Enter, and Stakeout points are
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optional.

< New project

Name

landstar810

Operator

che [}

Reference project

Source project
TS et

Coordinate system ] Control points
Codes library [ Entered points

Project settings [] stakeout points

Tick the Reference project in Coordinate System to select project
template, then it will show a list of historical projects. Users can
select one and click OK to apply. For example, there is project A which
has finished site calibration, while another project B needs the
transformation parameters the same as project A. Then users can

<« New project

Name

landstar810

Operator

che (]

Reference project

Coordinate system
Codes library
>

Project settings

select project A in the project template while creating project B.
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Select project

TS_test-3

TS_test2

TS_test-1

TS_test

SAN ROQUE

MARTHA KAPA CONDORI

Note: Transformation parameters won't be applied if the new project
is created without project template. Project template can apply all
CRS parameters of the existing project.

Coordinate System

Users can create a new coordinate system or use the template of
existing projects. Click User defined to create a new coordinate
system.
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China CGCS 2000 Name WGS84

Asia/China

Projection  Datumtrans  Horz. ai

User defined

o Twe  wosa4
a 6378137.0000000 M

Broadcast RTCM (1021~1027) O
1t 2982572236
Positive

Nort st
direction

Set the right parameters according to the surveying area, and then
click Save to finish CRS configuration.

& defined coordinate system € oordinate system
— Reon A
Area China Area China

Filter Filter
CHINA BEJING 1954 Gauss-Kruger zone 23 CHINA BEIJING 1954 Gauss-Kruger zone 23
China Beijing 54 e) China Beijing 54 ®)
China CGCS 2000 China CGCS 2000
China Xian 80 e) China Xian 80 e)
WGS84 0] WGS84 10
HK 80 0) HK 80 0)

Click Pre defined to enter Common Coordinate interface, and then
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users are able to add a new coordinate system by clicking Selecting.

Slide right and click the green button to check the coordinate system
information.

& Coordinate system

Name China CGCS 2000
Projection  Datumtrans  Horz. a

Type China CGCS2000

a 6378137.0000000 m

1/ 298.2572221

Positive

diréction North-East

Users can view the parameters of ellipsoid, projection, datum
transformation, Horz. adjustment and Vert. adjustment. Click OK, it'll
return to Coordinate System interface, and then click Select to finish
CRS configuration.
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China CGCS 2000
Asia/China

WGS84

User/Admin

User defined

/User/Admin

Broadcast RTCM (1021~1027) O

Codes library

Users can import or create new code in the Codes library, which is
explained in detail in Section 3.9.

& Codes library

ine Template
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Project settings

User can set global settings and project settings. The detailed Settings
are described in Section 2.1.

& Software settings

| Global settings

Keyboard shortcut >
Cloud service >

Auto OK
| Project settings

Units

Decimals
Coordinate order
GNSS

TS

vV VvV VvV VvV VvV Vv

3.1.2 Delete

When users enter project, left slide to delete, upload, share, and
open. Click delete icon, select Delete to delete the project, or select
Cancel to cancel deleting.

Note: In order to avoid user misoperation to delete the project, you
must countdown 5s before you can delete it.
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I

Projects (25)

| | Default > Q

| Projects Time ¥

sidbev
China CGCS 20!

g & < =

CHC 2024-04-26 >
China CGCS 2000 10:58:08
CHC-2 2024-04-26 >
China CGCS 2000 10:15:29
CHC-1 2024-04-26 >
China CGCS 2000 10:15:12
TS_test-3 2024-04-16
User defined 18:21:3|
TS_test-2 2024-04-02 >
UTM WGS 84 UTM zone 198 17:10:45
TS_test-1 2024-04-02 >
User defined 17:10:00

After a project is deleted, a compressed backup file with the same
name as the original project is generated in the controller file
manager. The directory is Files—> system_prj_backup. If you want to
use the project again, you need to put the project under the project

directory.

< Internal storage :::}
Internal storage > system_prj_backup

AGROINDUMOS

O ez
CHC

B o ago
CHC-1

B Choe ago

3.1.3 Open

To continue an existing project, users can click open icon to open

Unrecoverable, delete the
project?
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previous project.

Projects (25)

| Default > |Q

| Projects Time ¥

I

sidbev
o @ < L China CGCS 20

CHC 2024-04-26 >
China CGCS 2000 10:58:08
CHC-2 2024-04-26 >
China CGCS 2000 10:15:29
CHC-1 2024-04-26 >
China CGCS 2000 10:15:12
TS_test-3 2024-04-16
User defined 18:21 3&
TS_test-2 2024-04-02 >
UTM WGS 84 UTM zone 198 17:10:45
TS_test-1 2024-04-02 >
User defined 17:10:00

The user can edit the currently open project only after the project is

opened.
] Default > O\

| current project

sidbev
China C6CS 20

| Projects Time ¥
CHC 2024-04-26 >
China CGCS 2000 10:58:08

3.1.4 Upload or download with cloud sever

1.Upload to cloud sever
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Click Upload icon to enter the interface of Cloud. Enter the Region,
Mobile number, Verification. Then click Login.

e sidbev-Projects (23) H & sidbev-Cloud service

Default > Login via SMS verification code

| Current project

Region | + v
sidbev
China CGCS 20
g
| Projects Time ¥
CHC 2020:0426 ) Send
China CGCS 2000 10:58:08
CHC-2 20240426
China CGCS 2000 10:15:29 )
Login via Passwor
CHC-1 20240426 3, Forgot password?
China CGCS 2000 10:15:12 .
sign up
TS_test-3 2024-04 wéﬂ Change server
User defined 18213
TS_test-2 20240402
UTM WGS 84 UTM zone 195 17:10:45

By login, you agree to our terms. Privacy
Policy and Terms Of Service

Click upload to upload to the cloud sever.

sidbev-Upload Project A
My cloud disk

Projects
/Projects

CHC

256.38 KB 2024-04-26 18:24:11
/Projects/CHC

k1

369.88 KB 2024-04-26 17:47:25
/Projects/f#k1

AR

2.73MB 2024-04-15 15:55:38
/Projects/SAABE AR

123

303.79 KB 2024-04-1515:42:27
/Projects/123

171 13tRAN93IR

813.17KB 2024-04-07 20:47:10
/Projects/IE7#113RA9HER

TERIH

2M8 2023-12:06 09:47:08
/Projects/ T3 T

S
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2.Download from cloud sever.

Click on the Cloud Services icon, click from cloud, click the arrow, the
project will be downloaded from cloud server, and it will be listed in
Projects interface. Also, you can enter the key words, and click the
search to find the project you want.

& sidbev-Projects (23) H

| Default >

& sidbev-Download Project = &
My cloud disk

[& oo | IR

1 current project

e

Projects
/Projects,
| Projects CHC
256.38 KB 2024-04-26 18:24:11
CHC Select /Projects/CHC

China CGCS 2000

k1
Froocioud 369.88 KB 2024046174725 L

/Projects/f7K1
From sharing code AABEAR

CHC-2
China CGCS 2000

CHC-1 202 273M8 2024041515538 L
China C 2000 /Projects/SRFIM R
- 123
TS_test-3 20 303.79KB 20240415154227 3k
User defined /Projects/123
TS_test-2 2024-04-02 IE781 13 RFIOMIR
UTM WGS 84 UTM zone 19S 171045 > 813.17KB 2024040720470 &
/Projects/ I 13t13R AR
TREIM
i 202312:06 09:47.08 L

2
/Projects/ TIL

3.1.5 Share and Load with share code

Click Share icon/" to generate the sharing code to share the project

to others.

CHCNAV LandStar 8.1 User Guide Page |96



CHCNAV

| Default > Q

| current project

o sidbev
. China C6CS 201
Share

| Projects Time ¥
Sharing code
CHC 20240426
China CGCS 2000 10:58:08 51717 0
CHC-2 2024-04-26 ‘The sharing code will expire in 30-minutes.
China CGCS 2000 10:15:29 File name
CHC-1 20240426
China CGCS 2000 10:15:12
TS_test-3 202470449
User defined 18:21:3
TS_test-2 2024-04-02
UTM WGS 84 UTM zone 19S 17:10:45

Click on the Cloud Services icon, click From sharing code and input
the sharing code to accept the project.

| Default > |Q

| Current project

m sidbev
China CGCS 20
Load
| Projects Time ¥
Enter a sharing code
CHC 2024-04-26
China CGCS 2000 10:58:08
From cloud
CHC-2 20260426 3 om clou
China CGCS 2000 10:15:29 File name
sidbev
CHC-1 2024-04-26 >
China CGCS 2000 10:15:12
Cancel
TS_test-3 2024—04'@
User defined 18:21
TS_test-2 2024-04-02 >
UTM WGS 84 UTM zone 198 17:10:45
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3.1.6 Project backup

In order to avoid project loss, from the project screen, click on the H
button, Backup Settings to back up the project, which can choose two
options: local backup and cloud backup.

1.Backup settings

& IQUIPA-1-Projects (24) H € shhbbds-Backup settings

I Local backup

Default Backup settings
ﬁ‘a‘zbﬁ 10 minutes
| current project  Restore project from local
MAXIMA ARUQ! 2 p oud Backup when closing a project
China CGGs 2000 Restore project from clou backup folder
I Projects Load from file /Storage/emulated/0/
system_prj_backup.
MAXIMA ARUQUIPA 2024-04-29 >
UTM WGS 84 UTM zone 19S 17:08:35 | Cloud backup
Upload to
CcHC 20240429 cloud . Nobackup
China CGCS 2000 13:45:16
CHC-2 20240426+
China CGCS 2000 10:15:29
CHC-1 2024-04-2
China CGCS 2000 10:15:1
TS_test-3 20240416
User defined 18:21:30

In the local backup, user can choose whether to automatically back
up the project when the project is closed, or you can select the
backup interval: no backup, 5 minutes, 10 minutes, 15 minutes, 30
minutes, 1 hour, 2 hours, or 3 hours.

Page |98



< shhbbds-Backup settings

| Local backup
Backup

v
interval 10 minutes -

Backup when closing a project [ @

No backup

Backup folder:
/Storage/emulated/0/
system_prj_backup.

I Cloud backup

Upload to
cloud No backup

30 minutes

1 hour

2 hours

3 hours

5 hours

10 hours

24 hours

The path of the local backup is:
/Storage/emulated/0/system_prj_backup

In cloud backup, user can choose the backup interval: no backup, 30
minutes, 1 hour, 2 hours, 3 hours, 5 hours, 10 hours, and 24 hours.
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< shhbbds-Backup sef

1 Local backup

Backup

e 10 minutes

Backup when closing a project [ @) No backup
Backup folder:

30 minutes

/Storage/emulated/0/
system_prj_backup.
I Cloud backup

Upload to
cloud No backup

1 hour

2 hours

3 hours

5 hours

10 hours

24 hours

2.Restore project from local

Select Recover project from Local, select the project to be recovered,
click Restore, the project will be displayed in the project list under the
current project folder.

& 1QUIPA-1-Projects (24) H & JIPA-1-Restore project (

| Default Backup settings
| current project  Restore project from local CHE-2 I
MAXIMA ARUQI Creation time: 2024-04-26 10:15:13 O
Restore project from cloud Backup time: 2024-04-26 10:15:30

China CGCS 2000

| Projects Load from file CHC-1

Creation time: 2024-04-26 10:14:47 O
MAXIMA ARUQUIPA 2024-04-29 > Backup time: 2024-04-26 10:15:12.
UTM WGS 84 UTM zone 19S 17:08:35 Do you want to restore the
dfield proejct?
CHC 2024:0429 5, Creation ime; 2024:04-24 103058 O
China CGCS 2000 13:45:16 Backup time: 2024-04-25 14:17:57
CHC-2 2024-04-26 > CHC
China CGCS 2000 10:15:29 Creation time: 2024-04-24 10:30:58 O
Backup time: 2024-04-29 13:45:23
CHC-1 7074—0A—7,g
China CGCS 2000 10:15:1 utm11
Creation time: 2024-04-22 12:05:37 O
TS_test-3 2024-04-16 Backup time: 2024-04-26 10:07:32
User defined 18:21:30
TS_test-3
fL Annananaenan. ar AR 05 B Prmmtion s A0 OA DD 171042 N
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3.Restore project from cloud

Click Restore project from Cloud, select the project to be recovered,
click the ¢ download button, after the download is complete, the
project will be displayed in the project list under the current project
folder.

< MAXIMA ARUQUIPA-1 | &

Q

- Backup files
/Backup files

5.backup
288.86 KB 2024042919:1927 L
/Backup files/5.backup

Mit0428.backup
351.03KB 2024-042919:1829 L
/Backup files/ %0428 backup

&K1 E 8024 .backup
320.21 KB 20240429 18:5502 L
/Backup files/{E7KI 5 8028 backup

4% backup

176.88 KB 20240429 18:4827 L
/Backup files/#1#F backup

1.backup

237 MB 2024042018:3828 L
/Backup files/1.backup

L ARt A ERIGT

H backup

4.Import from a file

Click Import from File, user can choose to search by directory and file
search.
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& 1QUIPA-1-Projects (24) H < Directory Search file < Directory
Default Backup settings 9 e
| currentproject  Restore project from local Backup1~2024042820543 &
1~Config~Projects.szip
MAXIMA ARUQ! /storage/emulated/0/ 2024-04-28
China C0S 2000 Restore project from cloud system_prj_backup/ 20:56:07 ?

Backup1~20240428205431~
Config~Projects.szip

Projects
| Projects Load from file 0108t
MAXIMA ARUQUIPA 2024-04-29 #15~20240428204349~ /storage/emulated/0/system_prj_backup/
UTM WGS 84 UTM zone 193 170835 2 Config.szip 20240428 0108list
i« /storage/emulated/0/1A%E 20:45:24 Tt
CHC —_— SRS/ 15~2024042 I 0122]
- 34516 2 8204349~Config.szip /storage/emulated/0/system_prj_backup/
China CGCS 2000 5:16 01220t
#1$4~20240428201900~ _
CHC-2 20240626 Config.szip | 0404TZ= ¥
China CGCS 2000 10:15:29 | /storage/emulated/0/1A4 ZD%%?? /storage/emulated/0/system_prj_backup/
YEEO X%/ & 14~2024042 04047 % %28
CHC-1 7074'047/9 8201900~Config.szip 0511
China CGCS 2000 10:15:1 | )
d /storage/emula|ed/0/sys(em,pq,nacku
0511
TS_test-3 2024-04-16
User defined 18:21:30 | 0808

/storage/emulated/0/system_prj_backup/
0808

<« . = F < . .« J < . o |
5.File upload

Select Import from File, select File Search, click the file to be upload,
swipe from left to right, and click Sharel:=.

Search file

Backup1~2024042820543
1~Config~Projects.szip
/storage/emulated/0/
system_prj_backup/
Backup1~20240428205431~
Config~Projects.szip

[S]

#{5}5~20240428204349~
Config.szip
Lo 2024-04-28
« /storage/emulated/0/1A%EN 20:45:24

ST/ & 15~2024042
8204349~Config.szip

#{14~20240428201900~
Config.szip
L 2024-04-28
« /storage/emulated/0/1A%EN] 202217

DR F/ & 4~2024042
8201900~Config.szip
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3.2 CRS

Coordinate System (CRS) offers users some parameters including
ellipsoid, projection, datum transformation, plane adjustment and
height fitting.

User should open the project first, then click CRS to set the
coordinate system.

Name: Input CRS name, it’s not required to define CRS name like LS7.

3.2.1 Coordinate system

3.2.1.1 Ellipsoid

Includes ellipsoid name, a, 1/f, etc. Users can choose ellipsoid name
from pull-down menu (different ellipsoid name is corresponding to
different parameters) as well as manually input.
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€  sidbev-Coordinate system
WGsB4

Beijing54(China)

Projection  Datum trans  Horz. at
Type China CGCS2000 Xiango(Chin)
a 6378137.0000000 m China CGCS2000

1/ 298.2572221
WGS72

Positive

diréction North-East

INTERNATIONAL
GRS80

AIRY 1830

AIRY 1849

AUSTRALIAN NATIONAL

AVERAGE TERRESTRIAL SYSTEM 1977

3.2.1.2 Projection

There are some built-in common projection methods of different
countries and regions, including Gauss projection, Transverse
Mercator projection, UTM projection and so on. And the parameters
of the projection model are displayed in the interface. Only the
central meridian is needed to change usually, which refers to the
central meridian of the plane projection. The average latitude of the
survey area needs to be input here for a custom coordinate system,
requesting the latitude error less than 30 minutes.
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& sidbev-Coordinate system  }

Name Example o
Ellipsoid Datumtrans  Horz. a
Type Customized Gaussian
Central 44749000.00000" E
meridian

dd. mmssssss
Origin 00 -
e 000°0000,00000" N

dd.mmssssss
Scale a
factor 0 g
Fles 500000.000 m
easting
False 0,000
northing
Average  090°00'00.00000" N
latitude

dd.mmssssss
Proection  ~ -~

3.2.1.3 Datum Trans

Represents the mathematical model for transformation between two
coordinate systems. Datum transformation model includes No
transformation, 7-parameters, 3-parameters, seven parameters
(strict), Helmert, 10-parameters, and Datum grid. Users can input the
local 7 parameters directly, no needing the site calibration any more.
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No transformation

7-parameters

3-parameters

7-parameters (strict)

Helmert

10-parameters (Molodensky)

Datum grid

> No transformation

Users can choose coordinate transformation mode, from XYZ or from
BLH.

From ECEF XYZ

From BLH
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> 7-Parameters

Requires at least three known points, and the points can be under the
national coordinate system or the coordinate system that existing
small rotation from the WGS84 coordinate system. Preferably three
or more known points so that LandStar can check the correctness.
The mathematical model of this method is strict, and it is critical to
the precision of the known points. This method is usually used in a
wide-range work.

€  sidbev-Coordinate system 3

Name Example

id  Projection Horz. adjustme:

e [—

Trans|
ation -16.492 m
X

Trans|
ation 156.410 m
Y

Transl

ation 80.118 m &>
z &

Rotation X
(Sec)

Rotation Y
c

0.000000000000000

0.000000000000000

Foraion 2. 0,000000000000000

Scale
Factor 0.0

Note: When accuracy of known points is not high, 7 parameters
transformation is not recommended.

> 3-Parameters

Requires at least one known point, and the points can be under the
national coordinate system or the coordinate system that existing
small rotation from the WGS84 coordinate system. Preferably two or
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more points are known so that checking the correctness of the known

points. This method is suitable small-range work, of which accuracy is
determined by the operating range. The larger the operating range
users have, the lower the accuracy users get.

€ sidbev-Coordinate system  §

Name Example

id Projection Horz. adjustme:

w | C

Trans|
ation -16.492m
X

Transl
ation 156.410 m
Y

Trans|

ation 80118 m @
z

»  7-Parameters (Strict)

Add Strict modem for 7 parameters.
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sidbev-Coordinate system
Name China CGCS 2000
lipsoid  Projection  Datum 1 Horz. adjustment
Type 7-parameters (strict)

Translation X 0.000 m

Translation Y 0.000 m

Translation Z 0.000 m

Rotation X 4 0000000000000
(Sec)
Rotation Y 4 0000000000000
(Se0)

0.000000000000000

Rotation Z
(se0)

Scale Factor o o
(ppm)

N T

idbe

oordinate system
Name China CGCS 2000
lipsoid  Projection

e [Hemen =

Translation X 0.000 m

Horz. adjustment

Translation Y 0.000 m

Translation Z 0.000 m

Rotation X

o 0.000000000000000
’FS“:)""" ¥ 0.000000000000000
RS";;""" 2 0.000000000000000
Scale Factor o

a

N T

» 10-parameters (Molodensky)
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< sidbev-Coordinate system E

Name China CGCS 2000
lipsoid ~ Projection Horz. adjustment
Type 10-parameters (Molodensky)

Translation X 0.000 m

Translation Y 0.000 m

Translation Z 0.000 m

Rotation X

0.000000000000000
(Sec)
Rotation Y4 500000000000000
(Sec)
RotationZ 4 0000000000000
(Sec)

Scale Factor

00

(ppm) .
Rotation g o0 =
point X

Rotation

pointY 0.000m

Rotation

point 2 0.000m

[ < e =]
> Datum Grid

Choose to use grid file for datum transformation (recommend using
CGD file). Please click CHCNAV-LandStar to find Geoid folder in
internal storage of controller and put grid file in it before using this
function. The software currently supports the grid file of
CGD/TXT/GSB/GSA formats.
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= sidbev-Coordinate system E

Name China CGCS 2000

linsoic - " GeoidAr 152 12B.CGD
lipsoid  Projection Horz. adjustment eordAmencansamoa

Type Datum grid coid2018PRicoVirgn CGD

oot ard [Rang F——

eoidAlaska128.CGD
e0id2018Wisconsin CG
eoidHawaii128.CGD

eoidWisconsin12B.C6D

G Geold2018US.CGD

e0idUST2B.CGD

eoidPRicoVirgin128.C6D

AGD0D_LO.CGD

3.2.1.4 Horz. Adjustment

The calibration parameters will be displayed on the interface of the
coordinate system parameters after site calibration and application,
and users can check them when they open the project successfully. It
supports No adjustment, Plane and Single point localization at
present. The software currently supports the grid file of
CGD/GRD/PXY/STG/OSGB/GRT/DAT/DATCZ formats. Please click
CHCNAV-LandStar to find Geoid folder in internal storage of
controller and put grid file in it before using this function
(recommend to use CGD file).
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Name Example

Jatum trans Vert. adjust

Type Plane

Origin N 3450148.2419902124

Origin E  622849.0364168296

Trans -28.319990212563425
lation

N

Trans -11.98791682953015

lation
E

Rotation  000:00:05.8213473542

Scale 1.000218244122213

Factor

Interpo E

B g e
method

North grid S
o None =

Copy the file into CHCNAV\LandStar\Geoid folder.
3.2.1.5 Vert. Adjustment

Supports four kinds of algorithms: No adjustment, Constant
adjustment, Surface Fitting, and Inclined plane, of which No
adjustment is the default one.
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» Constant adjustment: Need at least one starting point.

> Surface Fitting: Generates a best-fit parabola for the abnormal
height of many benchmarks. It has high requirements for the
starting data, and it may cause divergence of the elevation
corrections if the fitting level is too poor. This method needs at
least five starting points.

> Best Practice: Best Practice is the height transformation model of
Trimble TGO software.

The software currently supports the geoid model file of
CGD/GGF/BIN/GSF/GRD/GRI/BYN/ASC/STG/GBL/GXY/OSGB/TXT/JASC
/GSA.GSB/GRT/DAT/DATCZ/GTX.NEGRID formats.

Please click CHCNAV-LandStar to find Geoid folder in internal storage
of controller, and put geoid file in it before using this function
(recommend to use CGD file).
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3.2.2 Share or Download

Click on the Cloud Services icon a , can upload or download

coordinate system parameters through cloud services or share code.

€« CHC-Coordinate system 4

Name China CGCS 2000

Projection  Datumtrans  Horz. a

Type China CGCS2000

a 6378137.0000000 m Select

1/ 298.2572221

Positive  yorih.gast
direction

To cloud: Click To cloud can upload current CRS, click the refresh to
refresh the interface, click upload to upload to the cloud sever.

From cloud: click From cloud, click the arrow * , the CRS will be

downloaded from cloud server. Also, you can enter the key words,
and click the search to find the CRS you want.
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& Coordinate system Py

Group - abc

Q

> Coordinate systems
/Coordinate systems

FEATBRAR —B.crd
298 KB 202210101053:49 L
/Coordinate systems/ IR % —#.crd

12333.crd
303 KB 20220726 150218 &
/Coordinate systems/12333.crd

Click Share to generate the sharing code to share the CRS to others.

Click From sharing code and input the sharing code to accept the
CRS.

3.2.3 Other ways to share or download

From the coordinate definition screen, click on the H button:
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€  CHC-Coordinate system 3

Name China C( Create QR code

Projectio  Scan QR code

Type China CC yse broadcast RTCM
a 6378137 | o

Ly 298257 5ad from file
recton NOTEE £

k=]
then Create QR code to display a QR code:

Which can be scanned by other devices using the Scan QR code
tool:
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Click Lock to freeze the coordinate system and password protect it:

Locked

Passwo 123456
rd

Load from file can import coordinate files in the following formats:
Trimble DC(.dc), Trimble JXL(.jxI), Trimble CAL(.cal), Leica LOK(.lok).
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Trimble DC (dc)

Trimble JXL ()

Trimble CAL (cal)

Leica LOK (lok)

Export Supports the export of coordinate system parameters in
Trimble dc.
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3.3 Import

The function can be used for importing the point coordinates file in
specific formats.

Click Import in main interface, and the software will import the
existing data according to the requirement format in device or SD
card.

Point type: user can select the point type: Entered points, Control
points, and Points to stake.

Format: user can select the target type from DAT, TXT, CSV, XLSX, and
XLS.
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Name,code,n,e.elev(*.xt) O

Name,code,n,eelev(~txt)

(@)

Name,n,eelev(*txt) Name,n.e,elev(*.txt)

O

Name,code n,eelev(*.csv)

Namene etcsn)

Name,Code,n.e,elev(*xisx)

Name,code,n,e.elev(*.csv)
Name,n,eelev(*csv)

NameCode,n e elev(*xlsx)
Name,n,eelev(*xisx) Name,n.e.elev(*xisx)
Name,Codene.elev(*xls)

Name Code,n.e,elev(*xls)

Name,neelev(*xls) Name,n.e.elev(*xls)

O O O O O OO0 0o

O O O O O

Name,B,LH (*.csv) (0°00100.00000°) NameB.LH (*.csv) (0°00/00.00000°)

If the data contains table header, use header should be set by right

l !

slide menu.

& fined MAXIMA AR
Name

Name,code,n,e elev(*txt)
Has header line

Extension

txt

Separator

Comma()

Lat/Lon format

0°00'00.00000"

<

Options Selected
Longitude Name
Latitude Code
H North(N)
Local Lon East(E)

Click the edit button, enter the user defined interface. use header
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should be set by right slide menu. Choose the extension, separator,
and lat/lon format.

0°00'00.00000"

dd:mm:ss.sssss

dd.mmsssssss

Radian

Multi Space()

dd.dddddd

As for header, click the option to add the selected contents, and click
selected contents to cancel the options. Click the arrow, add or cancel
all the options at one time. After finishing settings, turn on the use
header.
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< ofined MAXIMA Al

Name

Name,code,n.e,elev(*.txt)

Options Selected
Longitude Name
Latitude Code
H North(N)
Local Lon East(E)
Local Lat Elevation
Local H
(ellipsoid) —

-
Description
[Skip] -

Other formats: Support DXF\DWG, SHP, KML\KMZ, TIFF, MBTILES,
Jmtiles, WFSDB, JPG, POLYLINE (*.Ins), Carlson CRD\CRDB file format.
Users can change the format into points by selecting the function.

€ IPA-Import MAXIN < JQUIPA-Import M/ & CHC-CAD view
Text file 6 ° 425

Format
DXF\DWG file

Import as points |

&
S &

Point type
Entered points
Start name

test (<]

»

Measure
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Select point type from Enter point, Control point and Points to be
staked. Set the name, then click next to choose the imported file.

Note: LandStar will automatically apply the same setting when users
create a new project.

3.4 Export

The function can be used for exporting the point coordinates file in
specific formats.

Filter-Type: Users can choose exporting point types including Survey
Point, Enter Point, Control Point and Base Point.

Filter-Measurement Time: Users can set the start time and the end
time for exporting data.

€ CHC-Export

Other formats

Code
Desc

GNSS Base

Al
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Format: Support DAT, TXT, CSV, XLSX, XLS. There are several available
formats in common sequence that provides users to use and users

can also set the format in Customize (users can customize the import
contents while choosing the CSV, DAT and TXT format.)

Other format: Support DXF, DWG, SHP, KML, KMZ, Detailed result,
Survey report(HTML), Survey report(CSV), Point stakeout result,
Attribute data, Attribute data(Excel), Pipeline survey report, Hydro
survey report, Polish, MosGorGeo-Raw, Measurement report, Area
report, Slovenia report(.html), Verified survey report, Star*Net
report(.dat), Star*Net report(.GPS), Trimble JXL(.jxI), MicorStation
format(.txt), and RAW data, it will be detailed in Section 3.4.1.

Path: Select the path of export file. Click the folder and it will display

a blue select prompt. Then, click Export to finish.

DXF (2007)

DWG (2007)

Detailed result

Survey report (HTML)

Survey report (CSV)

Point stakeout result

Attribute data

Attributes data (Excel)

Note: LandStar will automatically apply the same setting when users
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create a new project.

3.4.1 Reports

This function can export other files, including KML file, KMZ file, SHP
file, DXF file, Pipeline survey report, Hydro survey report, Polish,
Survey report(HTML), Point stakeout result, Detailed result, Survey
report(CSV), Attribute data, Attribute data(Excel), MosGorGeo-Raw,
Measurement report, Area report, Slovenia report(.html), Verified
survey report, Star*Net report(.dat), Star*Net report(.GPS), Trimble
JXL(.jxl), MicorStation format(.txt), andRAW file.

Only when users create project with PIPELINE TEMPLATE and survey
pipeline data can users export pipeline file successfully.

Survey report (HTML)

Survey report (CSV)

Point stakeout result

Attribute data

Attributes data (Excel)

When select SHP File Export, the option of “ Coordinate system” will
appear.
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Grid coordinate

WGS84 Lat/Lon coordinate

When choose DXF File Export, users can set text height, text row
spacing, spacing between label and feature, height decimal and label
content. Users can also choose label display type after selecting all
three labels. The DXF file exported from LandStar can be used to draw
contour lines.
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< CHC-Export

Text file
Format
DXF (2007)
| Advanced
Text height
05

Row spacing
0.1

Columns spacing
01

Decimals

0.00

Export 3D polyline

Export elevation

Click Next. There will prompt Export window, users can choose export

path and change the file name.

< CHC-Export

File name

CHC_2024-04-29-13-31-13

Share
=
| 1ACHCExportFolder

/storage/emulated/0/1ACHCExportFolder
| 1ACHCShareCodeFolder

/storage/emulated/0/1ACHCShareCodeFolder
| Alarms

/storage/emulated/0/Alarms

Android
/storage/emulated/0/ Android

Bluetooth

Note: After exporting DXF file, you

can see shape folder
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(including .dxf and .shx files) in the same root catalogue of DXF file,
please copy both DXF file and shape folder to your computer (must
be in the same root catalogue), then correct codes of DXF file will

display in your computer.

3.5 Points

This function can view coordinates library, which includes input point,
control point, survey point, and points to be staked.

3.5.1 Import

This function can import external point. Click Import to import points,
the same as section 3.3.

3.5.2 Export

This function can export points, the same as section 3.4.

3.5.3 Add

This function can create a new point. Click Add to create a point.
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All ¥ Name¥

Name East (E)[m] North (N)[m]
N, testizr 427364406 3897487 zal
Ny test126 427360631
N, testizs
Ny test124 3897459.220
Ny test123 3897449.864
Ny esti22 427345538 3897440.506
Ny testaz 4273772 3897438
Ny test120 427338005 | 3897421788
Ny test119 3897412429
Ny test11s 427330473 | 3897403.070

Creating a point needs some attributes as follows: name, code (input
as need), type (including enter and control point), and coordinate
formats:

Local E/N/Elev (Projection grid),
Local Lat/Lon (dd:mm:ss.ssss),
Local Lat/Lon (dd.mmssssss),
Local Lat/Lon (dd.dddddddd),
Local ECEF X/Y/Z, WGS84 Lat/Lon (dd:mm:ss.ssss),
WGS84 Lat/Lon (dd.mmssssss),
WGS84 Lat/Lon (dd.dddddddd),

WGS84 ECEF X/Y/Z).
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Then, input the point coordinates that users create, Description is

optional.

& A-Add point

Name 14

Code Local E/N/Elev (Projection grid)
Type Enter Local Lat/Lon (dd:mm:ss.ssss)
SoOrdnate L ocal E/N/Elev (Projectic Local Lat/Lon (dd mmssssss)
East (E) Rtk Local Lat/Lon (dd.dddddddd)

Enter
North (N)  Coordinates
Local ECEF X/¥/Z

Elevation  Coordinates Control point
WGS84 Lat/Lon (dd:mm:ss.ssss)
Descriptio

WGS84 Lat/Lon (dd. mmssssss)

WGS84 Lat/Lon (dd.dddddddd)

WGS84 ECEF X/Y/Z

n

Note: When the point has reel number, it will prompt “Projection

Error” after adding point, and users should add reel number in “False
East” in Projection table of CRS interface.

3.5.4 Other Settings

From the points screen, click on the B button:
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Pc  Multi-select

All' ¥ Na Recycle bin
. Custom Display

Set point elevation

Adjust point elevations

Set code to points

Set antenna height

Shift GNSS base

Hide GNSS base\TS station points

FEEFFEEEEEFE

Sort first to top

lE

Reset stakeout state

m Data statistics

3.5.4.1 Coordinate type

This function can select different coordinate type. Click Coordinate
Type to select point type.

Coordinate type

WGS84 Lat/Lon/H

WGS84 ECEF X/Y/Z

Local Lat/Lon/H

Local ECEF X/Y/Z

Local N/E/Elev (Projection grid)
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3.5.4.2 Multiple-select

This function can select multiple points. Click Multiple Operation to
manage not only one item but also multi-items and do operation on
multiple points.

€ MAXIMA ARUQUIPA-Point H

Points to stake

All ¥ Name¥

[ selectan Delete
Name. East(®lml  North (N
Oy restizr 3357*5'
O testi2e 3897477
N, testizs 3897468
ON,  testizs 897459
O testizs 3897449
N, testi22 3897440
ON, etz 1
ONy  test120 | 427338.005 3897421
N, testa1o 427334230 | 3807412

3.5.4.3 Recycle Bin

This function can restore deleted points. Click Restore to recover
selected deleted points. Click Delete to clear the bin.
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& IPA-Recycle bin

Select all

Name. East (E)[m]
IN
By test127 427364.406
INSI .
Ny test127 427364.406
N e ;
&y test126 427360.631
N,
Ny test127 427364.406
NN a6 65
&y test126 427360.631
IN .
&y test125 427356855

Delete

North (y
3897487
3897487
3897477
3897487
3897477

389746¢

3.5.4.4 Custom Display

This feature controls what is displayed in point management.

& Display MAXIMA /

Name
East (E)[m]
North (N)[m]
Elevation[m]
Code
Type
20 dist.[m]

[] Azimuth
3D dist.[m]
Description

| Time
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3.5.4.5 Set point elevation

This function can set the elevation of the point.

Set point elevation

Input elevation

Cancel

3.5.4.6 Adjust point elevations

This function allows users to add or subtract fixed values from the
elevation of points in batches.
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Adjust point elevations

Input elevation difference

Cancel oK

3.5.4.7 Set code to points

This function can be used for the existing point quick batch set code.

Set code to points

OK
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3.5.4.8 Set antenna height

This function allows quick batch setting of antenna heights for known
points.

Set antenna height

Antenna type
CHCI93 NONE

Antenna height

3.5.4.9 Shift GNSS base

This function can shift the base station after the point position is
measured.
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& hbase MAXIMA AR

| Parameters
GNSS base
base_1

Antenna type

Antenna height

-

| Known point

Coordinate format

4

Local E/N/Elev.

East (E)
North (N)

Elevation

3.5.4.10 Hide GNSS base points

This function can Hide GNSS points. Click Hide GNSS base points to
hide them, click Show GNSS base points to show them.

€ UQUIPA-Points (150) H € ARUQUIPA-Points (152) H

Points to stake Points to stake
All ¥ Namev All ¥ Namev

Name East (E)[m] North (N)| Name East (E)m] North (N)
& 2A 572690.579 81749575 {b 6A 572863.160 8174792
&y 7A 81747404 &y 9A 81747744
& 6A 572863.160 {b 8A 572885.214 81747184
@ 9A 572822.803 $ 5 572851.399 8174729,
@ 8A 572885.214 81747184 $ 4 572882.914 81747514
= 5 572851.399 8174729 = 3 572857.637 81747334
= 4 572882.914 8174 = 2
$ 3 572857.637 81747334 ? B_3339084 5725
=4 2 572913.433 oizarry B 1 572598.764 81750024

M

$ 1 572598.764 51*3\]31 | ? base_1 584152.958 8 7223“
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3.5.4.11 Sort first to top

This function can change the order of the point library.
3.5.4.12 Reset stakeout state

This function resets the stakeout state to 0.

< \XIMA ARUQUIPA-Points ( g € 509 MAXIMAAF

Points Points

Name ¥ Name ¥

Elevation[m] ~ Code Stakeout count Des: Elevation[m] ~ Code Stakeout count Desi
4000.000 LOTE Stakeout times: 0 4000.000 LOTE Stakeout times: 0
4000.000 LOTE Stakeout times: 1 4000.000 LOTE Stakeout times: 0
4000.000 LOTE Stakeout times: 0 4000.000 LOTE Stakeout times: 0
4000.000 LOTE Stakeout times: 0 4000.000 LOTE Stakeout times: 0
4000.000 LOTE Stakeout times: 0 4000.000 LOTE Stakeout times: 0
4000.000 LOTE Stakeout times: 0 4000.000 LOTE Stakeout times: 0
4000.000 LOTE Stakeout times: 0 a 4000.000 LOTE Stakeout times: 0 ‘a
4000.000 LOTE Stakeout times: 0 4000.000 LOTE Stakeout times: 0
4000000 LOTE Stakeout times: 0 4000.000 oTE Stakeout times: 0

3.5.4.13 Data statistics

This function can view the different type of points. There are five
types, including total points, GNSS base points, survey points, control
points and enter points.
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Data statistics

Total points 152

GNSS base
2

points

Survey points 14

Control

points 0

Enter points 136

3.5.4.14 Switch list style

This function can Switch list style. Click Switch list style to change the
style.

< ) MAXIMA ARU g < IMA ARUQUIPA-Points ( g
Points Points to stake Points to stake
All ¥ Name ¥ All ¥ Name ¥
- E: 59248235.092 Code: LOTE
ﬂ STK_9 59248235.092 1674299 >
N: 167429904.333 Description:
By etz 427364.406 3897487.; Elev: 41.956 T: 2024-04-29 02:20:03
N
N, restaze 427360.631 38974774 = test127 enter
N E:427364.406  Code: >
By testizs 427356855 3897468 N: 3897487285 Description:
N . | Elev: 100000 T:2024-04-29 14:07:23
— test_124 427353.079 3897459.%
N
test_126 Enter
N, stz 427349.304 38974494 = test
E:427360631  Code:
Ny testi2 427345538 389, N: 3897477930 Description:
Elev: 120.000 T:2024-04-29 14:07:23
&) test_121 427341.772 3897431
N N, test_125 Enter
B, testi20 427338.005 3897421 457956055 1Code N
N, testi1o 427334.239 38974124 N:3837466:505: Descption

Elev:50.000  T:2024-04-29 14:06:47
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3.6 Lines

Click Add to add different types of lines, including Line, Polyline, Arc,
Circle and Alignment.

€ PA-Lines/Arcs (6)

Line 15

K0+000.000-K0+085:101 >
2D:85.101 m 3D:85.101 m

Line L4
K0+000.000K0+287.209 > Line
20:287.209 m 3D: 287.209 m

) Polyline
Line 13
K04000.000-K0+217.606 >

Arc

2D:217.606 m 3D:217.606 m

Line 12 Circle
K0+000.000-K0+074.256 >

2D:74256m 3D:74.256 m Alignment
Line 11

> Select from map
K0+000.000-K0+083.894

2D:83.894m 3D:83.894 m
Line ga-on

K0+000.000-K0+083.894 >
20:83.894m 3D:83.894m

\

1. Add: Click Add to select one type, enter the following new
interface to create a line.

There are two Methods including Two Points and One Point +
Azimuth + Length. Name, Start Point, End Point, Start Distance. Two
points, user should input Name, North, East, and Elevation. The
other way, user should input Name, North, East, Elevation, Azimuth,
Length and Slope.
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= CHCNAV-Add Line

I Param
Name
Map_1-Map_2
Start chainage
0,000 m

Mode

Line(2 points)
Is

Name

Map_1
North(N)
48666.839 m
East(E)
28686952m

Elevation

om

= CHCNAV-Add Line

Mode

Line(point+azimuth+length)

| Start point
Name
Map_1

North(N)
48648.070 m

East(E)
28662.768 m
Elevation
0000 m
Azimuth
000:00:00.000
Length

2m

Slope
n

After setting the above values, click Save, a line can be created. Users

can check the graph by clicking the rectangle button and inverse the

direction by clicking the arrow button.

€ CHCNAV-Add Line

Name
Map_1-Map 2

Start chainage
.00

Name
Map_1
Horth(M)
48656537 m
East(E)
20686952

Elevation

am

=]

& CHCNAV-Add Line

| Parameters
Name

Straight line
Start chainage
0.000m

=

(<]

3456237.577
898617.296
12,610

3456236.817
898617.491
12.608
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i« CHCNAV-Add Line < CHCNAV-Add Line

I Parameters ] | Parameters B o
Name Name
Map_1-Map_2 |straignt fine o
Start chainage Start chainage
0000m 0000m
Mode -

Preview X

Line(2 points)

| start point

Name

3456237.577
898617.296
12.610

Map_1
North(N)
48666.839 m
East(E)
28686.952m
Elevation
om

And there are 3 methods to select one point, including from CAD,
from point survey and from point lists.

& CHCNAV-CAD view

& CHCNAV-Points e

Name North(N)[m] East(E

Measure

Ok B|®

w¢ ra
AR L

490009

© o

Antenna height

1.800m

Cancel @

X

Cancel  Back

2. Delete: Select one line, right slide to click Delete, and then it will
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pop up a dialog box "Delete Selected item?" Select OK, remove this
record; select Cancel, do not delete this record.

CHCNAV-Lines

Line line
K0+000.000-K0+020.551
2D:20.551m 3D:20.551m

Delete selected item?

Cancel OK

Also, user can click the flag button to stakeout the selected line.

3. Detail: Select Line, click Edit to view detailed information about

the selected line.
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CHCNAV-Lines

< CHCNAV-Edit Line
Line iine I start point ENEEEE
K0+000.000-K0+020.551 Name
2D:20.551m 3D:20.551m

Map_1

North(N)

4070128.871 m

East(E)
38582896.171m

Elevation

0.000 m

| End point =

Go
m

Name

Map_2| o

North(N)
4070136221 m

East(E)
38582915.363 m

Elevation

Add

As for alignment, user can click Add to create Line, Left arc and Right
arc.

Line

Leftarc

Right arc

Input Length, Start offset, Start North, Start East and Azimuth if using
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specified azimuth. Click OK to finish add.

& CHCNAV-Add line € CHCNAV-Edit Alignment

Length | Para
15m ° Name
Start offset alignment
0,000 m

Start chainage
Start North(N)

0.000 m
5.003 m
Start East(E) Vertical alignment
-2826m Line 2.000
Azimuth Station: S
Start N:2.841 Start E0.540
302:42:16.000
Use specified azimuth
Line 2.000
Station: N
Start N:3922 Start E:-1.143

Azimuth:302:42:16.000

Line 1500
Station: >
Start N:5.003 Start E:-2.826 I

20 7.500m

Click rectangle icon on the upper right to see the graph.

€  CHCNAV-Edit Alignment €  CHCNAV-Edit Alignment

| Param

| Parameters
Name Name
alignment alignment
Start chainage Start chainage
0.000 m 0.000 m
Vertical alignment

Preview X

Line 1.000

I} Station: K0+000.000-K0+(
Start N:1.000 st

Azimuth:000:00:00.000

Left arc 1000

Station:
Start N:2.000 Start £:1.000 >
Start R:1.000 End R:1.000

Azimuth:000:00:00.000

Line 2000
Station N
Start N:2.841 Start £0.540

20 7.500m
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4. Edit: Choose a file and right slide to click Edit to edit existing
alignment.

5. Delete: Choose a file and right slide to click Delete to delete
existing alignment

3.7 Roads

The function is to create road project, user can import from cloud and
internal storage.

& CHCNAV-Roads

curve

Import Select

Supported format

Cancel

This function is the control panel of all the data of the road project.
They are listed all axes that have been loaded; the road definition can
be imported from LandXML format.

It is possible to list road in two different ways:
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Select: in this case you can select a road to stakeout.

Edit: when you click a road, the Delete, Edit and Property menus
appear, enabling you to delete or edit the road definition, or to edit
the properties of the road.

You can switch between Select and Edit modes via the Modify menu
at the top right.

Note: If the road is imported through a LandXML file, you cannot edit
the definition of the road, can only view it.

Define a CHCNAYV road

When defining a road, you create a rodx file and add elements to
complete the road definition.

The station equations define station values for an alignment.

The horizontal alignment defines a line that runs along the center of
the road.

The vertical alignment defines the changes in the elevation of the
road.

The cross-section template defines a cross section of the road at a
point across the road to define how wide it is at different points.

The cross-section template must be defined only for the right side of
the section, but the definition can also be used for the left side.

Add a template for each change in width. The template may consist of
any number of strings.
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Add cross-section template positions to assign the appropriate
template at different stations along the road.

Add superelevation and widening to add extra slope and widening
on curves in a road design to assist vehicles negotiating the curves.

The sideslope template defines the shape and the characteristics of
the section to be applied along a track; through the composition of
simple linear elements, it's also possible to define shapes of complex
sections.

The sideslope template must be defined only for the right side of the
section but the definition can also be used for the left side.

Add sideslope template positions to assign the appropriate template
at different stations along the road.

Field Description

Name Enter the Name to define the road.

. . Select the Horizontal alignment entry
Horizontal alignment . . .
method to define the horizontal alignment:
entry method .
Elements, Pl, Coordinates.

If select Elements to define the horizontal
Element entry method | alignment, you can select the Element entry
method: Length, End station

Elevation rotation axis | Enter the distance of the point of rotation
position referring to the central axis.

Start station Enter the Start station to define the road.

Key int the station equations
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Use Station equations when the horizontal alignment has changed

but you wish to remain the original station values.

Field Description
Ahead Enter a station value to define the equation.
Back Enter a station value to define the equation.

Note: If the Ahead station value is greater than the Backside
station value, this equation is an Overlap. If the Ahead station
value is less than the Backside station value, this equation is a
Gap.

Key in the horizontal alighment

To define the horizontal alignment, you can use the:
Elements entry method

Points of intersection (PI) entry method
Coordinates entry method

Note: To change the entry method for the road, eidt the
properties of the road. However, once you have entered two or
more elements definition the horizontal or vertical alignment
definition, the entry method can't be changed.

Elements entry method
As you add each element to the alignment, fill out the fields
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required for the selected element type.

Line elements

To add a line to the alignment, select Line in the Type menu:

Field Description
Length Enter the Length to define the line.
Start offset Enter the perpendicular offset of the starting

coordinate of the current element and the
ending coordinate of the previous element.

Start north

Enter the Start north to define the line. If
current element isn't the first one, the value will
be calculated automatically.

Start east Enter the Start east to define the line. If current
element isn't the first one, the value will be
calculated automatically.

Azimuth Enter the Azimuth to define the line. If current
element isn't the first one, the value will be
calculated automatically.

Use azimuth | If check it, you can enter Azimuth instead of the

constraint automatically computed value.

Left arc\Right arc elements

To add an arc to the alighment, select Left arc\Right arc in the Type

menu:
Field Description
Length Enter the Length to define the arc.
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Start offset

Enter the perpendicular offset of the starting
coordinate of the current element and the
ending coordinate of the previous element.

Start north

Enter the Start north to define the arc. If current
element isn't the first one, the value will be
calculated automatically.

Start east Enter the Start east to define the arc. If current
element isn't the first one, the value will be
calculated automatically.

Radius Enter the Radius to define the arc.

Azimuth Enter the Azimuth to define the arc. If current
element isn't the first one, the value will be
calculated automatically.

Use azimuth | If check it, you can enter Azimuth instead of the

constraint automatically computed value.

Left transition\Right transition elements

To add a transition to the alignment, select Left transition\Right
transition in the Type menu:

Field Description
Length Enter the Length to define the transition.

Enter the perpendicular offset of the starting
Start offset coordinate of the current element and the

ending coordinate of the previous element.

Start north

Enter the Start north to define the transition. If
current element isn't the first one, the value will
be calculated automatically.
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Start east

be calculated automatically.

Start radius

Radius is usually infinite.

End radius the transition. For Exit Transition, the End
Radius is usually infinite.
Enter the Azimuth to define the arc. If current
Azimuth element isn't the first one, the value will be
calculated automatically.
Use azimuth | If check it, you can enter Azimuth instead of the
constraint automatically computed value.

Points of intersection (PI) entry method

To add an element to the alignment, select Pl Type:

Pl without curve

Pl Without Curve is a point of intersection that doesn't contain

curves.
Field Description

Name Enter the Name to define the point of intersection.
North Enter the North to define the point of intersection.
East Enter the East to define the point of intersection.

Note: The start point and end point of the alignment must be PI

without curve.
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Pl

Plis a point of intersection that contains curves.

Field Description

Virtual PI | Define a curve with a corner greater than 180 with the
previous PI.

Name Enter the Name to define the point of intersection.

Radius Enter the Radius to define the point of intersection, if
the Pl contains an arc.

North Enter the North to define the point of intersection.

East Enter the East to define the point of intersection.

Transition | Enter the Transition Length In to define the point of

length in intersection, if the Pl contains an Entry Transition.

Transition | Enter the Transition Length Out to define the point of

length out | intersection, if the Pl contains an Exit Transition.

Transition | Enter the Transition Start Radius In to define the point

start of intersection, if the Entry Transition is incomplete. If a

radius in negative number is entered, it will be used as a
parameter to calculate the length of the transition.

Transition | Enter the Transition End Radius Out to define the point

end of intersection, if the Exit Transition is incomplete. If a

radius out | negative number is entered, it will be used as a

parameter to calculate the length of the transition.

Note: The type of transition supported by the software is clothoid

spiral. The clothoid spiral is defined by the length of the spiral and the

radius of the adjoining arc. If A% = R*L, the clothoid spiral is complete,

otherwise it is incomplete. If the entry transition is incomplete, you

need to enter the start radius. If the exit transition is incomplete, you
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need to enter the end radius.

Coordinates entry method

As you add each element to the alignment, fill out the fields required

for the selected element type.

Line elements

To add a line to the alignment, select Line in the Type menu:

Field Description

Start Enter the Start north to define the line. If current

north element is not the first one, the value will be calculated
automatically.

Start east | Enter the Start east to define the line. If current element
is not the first one, the value will be calculated
automatically.

End north | Enter the End north to define the line. If current
element is not the first one, the value will be calculated
automatically.

End east Enter the End east to define the line. If current element

is not the first one, the value will be calculated
automatically.

Left arc/Right arc elements

To add an arc to the alignment, select Left arc\Right arc in the Type

menu:

Field

Description
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Start north

Enter the Start north to define the line. If
current element isn't the first one, the value
will be calculated automatically.

Enter the Start east to define the line. If

Start east current element isn't the first one, the value
will be calculated automatically.
Enter the End north to define the line. If
End north current element isn't the first one, the value
will be calculated automatically.
Enter the End east to define the line. If
End east current element isn’t the first one, the value
will be calculated automatically.
Radius Enter the Radius to define the arc.

Key in the vertical alignment

If you created the road definition by keying in the horizontal
alignment, the elevations of those items are used to define the

vertical alignment as a series of Point elements.

As you add each element to the vertical alignment, fill out the fields

required for the selected element type.

Point elements

To add a point to the vertical alignment, select Point in the Type

menu:
Field Description

. Enter the Station to define the vertical point of
Station

intersection.
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. Enter the Elevation to define the vertical point
Elevation . )
of intersection.

Symmetric parabola

To add a symmetric parabola to the vertical alignment, select
Symmetric Parabola in the Type menu:

Field Description
. Enter the Station to define the vertical point of
Station . ]
intersection.
. Enter the Elevation to define the vertical point
Elevation . )
of intersection.
. Enter the Radius to define the vertical point of
Radius . .
intersection.

Note: The start point and end point of the vertical alignment
must be Point.

Key in the cross-section templates

The cross-section template defines the shape and the characteristics
of the section to be applied along a track; through the composition of
simple linear elements it's also possible to define models of complex
sections that may be subject to superelevation and widenings in
curves. Strings typically define the shoulder, edge of the pavement,
curb, and similar features that make up a road.

Each element is defined by the Name, Slope, Width and Vertical
offset referring to the previous element:
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Field Description
Enter the Name to define the element of the
Name .
cross-section.
Enter the Slope to define the element of the
5| cross-section. From the central axis to the side
ope
P axis, positive values represent uphill and
negative values represent downbhill.
. Enter the Width to define the element of the
Width

cross-section.

Vertical offset

Enter the Vertical offset referring to the previous
element of the cross-section.

Key in the cross-section template positions

After adding cross-section templates, you must specify the station at
which the Roads software starts to apply each template. A template is
applied from that point to the station where the next template is

applied.
Field Description

Enter the Station to define the cross-section
Station template position. The station is the start point

of the cross-section template will be applied.

Left template

Enter the Left template to define the
cross-section template position.

Right template

Enter the Right template to define the
cross-section template position.

Note: If the cross-section definition changes, you need to reedit the

cross-section template positions.
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Cross-section template position examples

Add a template for each change in cross-section strings number.

This example explains how positioning of templates and use of
widenings can be used to control a road definition:

Key in the superelevation

Superelevation values are applied at the start station, and values are
then interpolated from that point to the station where the next
superelevation values are applied.

Each element of the cross-section can apply a superelevation value.

The software supports the following superelevation interpolated
types.

Linear

Cubic parabola

Field Description

Station The start station where the superelevation
value is applied.

Primitive slope (%) | The original slope value of the current element
of the cross-section.

Superelevation (%) | Enter the Superelevation to the selected
element.

Key in the widenings
Widening values are applied at the start station, and values are then
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interpolated from that point to the station where the next widening

values are applied.

Each element of the cross-section can apply a widening value.
The software supports the following widening interpolated types:
Linear

Cubic parabola

Quartic parabola

Field Description

Station The start station where the widening value is
applied.

Primitive width The original width value of the current element

of the cross-section.

Widening Enter the Widening to the selected element.

Key in the sideslope templates

The sideslope template define the shape and the characteristics of
the sideslope to be applied along a track; through the composition of
simple linear elements, it's also possible to define models of complex
sideslope.

Each element is defined by the Name, Slope, Width:

Field Description
Name Enter the Name to define the element of the
sideslope.
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Slope

Enter the Slope to define the element of the
sideslope. The shape of the sideslope is relative
to the left/right side axis point at a certain
station. From the side axis to the direction away
from the center axis, positive values represent
uphill and negative values represent downbhill.

Width

Enter the Width to define the element of the
cross-section.

Key in the sideslope template positions

After adding sideslope templates, you can specify the station at which

the Roads software starts to apply each template. A template is

applied within a range specified by the start station and end station.

The software supports the following sideslope transition types:

No gradient: The same sideslope template is used for this range.

Gradient: A start template is applied at the start station and an end

template is applied at the end station. The values defining each

element are then interpolated linearly from the start station to the

end station. The start and end template must have the same number

of elements.

Field

Description

Start station

The station that the sideslope template begin to
be applied.

End station

The station that the sideslope template stop to
be applied.

Transition method

The transition type from the start sideslope
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template to the end sideslope template.

Start template Define a sideslope shape at the starting of the
range.

End template Define a sideslope shape at the ending of the
range.

Import road definition from LandXML format

LandXML road file can contain one or more alignments with
associated road definition information.

Select the LandXML file to import. All axes will be loaded and
visualized in the list.

The software can obtain the following road components from a
LandXML file:

Station equations: Define station values for an alignment.

Horizontal alignment: Define a line that runs along the center of the
road.

Vertical alignment: Define the changes in the elevation of the road.

Cross-section: Define how wide it is at different points across the
road. The cross-section may consist of any number of strings.

String interpolation

The cross-sections are computed by determining where the
cross-section line, formed at right angles to the alignment cuts the
strings associated with the alighnment. For interpolated stations the
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offset and elevation values for the position on an associated string is

interpolated from the offset and elevation values of the previous and
next positions on that string. This ensures the integrity of the design,
especially on tight curves.

See the following example, where the cross section at station 100 has
a string offset from the alignment by 3 and an elevation of 25. The
next cross section at station 120 has a string offset by 5 and an
elevation of 23. The position on the string for the interpolated station
110 is interpolated as shown to give an offset of 4 and an elevation of
24,

120
5
110 #‘#”‘<:;\\Rm
A

7/ 24

1K
3
25

Note: No interpolation occurs between cross-sections with an

23

unequal number of strings.

3.8 Surfaces

On the Surface management, open or create a new surface.
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5 MAXIMA ARUQUIPA-£

No data in list

[« o = |
3.8.1 New

Click New, enter the name, and click points to select the points that
make up the face file.

€ volume-New surface e

Name

surface_1 o

Points

Breaklines

0 breaklines
P ——

Boundaries

0 boundaries

T
| style

Surface style

Wireframe v
Color
s
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choose “Select from point list”, “Select from map” or search by
"Range of points”. The following uses “Select from point list” as an
example.

Points
Select from point list

Select from map

Range of points

The point library supports Import and Add new points, or user can
manually select the existing points, and directly click Select all
sdeetsl to select all points.
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€ volume-Points (347)
ALY Namew
selectall

347 4839.305 6754.275
346 4844.305 6754275
345 4849.305 6754.275)
344 4854.305 6754275
343 4850.304 6754275
4804.304 6754275
341 4869.304 6754,

340 4874.304 5754&
339 4874.304 6749.276

338 4874.304 6744.276

(B <B<E<B<B<B<B<H<H< W<
ﬁi ﬂi ﬂ,i li l\'i ﬂi ﬂi Ji J’i mi

Select OK and the total number of points will be displayed.

Points

347 points

If there are Breakline lines and Boundaries lines can be selected to
add.

Breaklines

0 breaklines

You can leave it unselected

Boundaries

0 boundaries

You can leave it unselected.

" Breakline" refers to a line that represents a change in elevation or
slope.
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It is used to describe the shape and contour of the land. And is an
important parameter in land surveying and mapping. When
conducting a survey, the surveyor will use the Breakline to represent
the shape and features of the land, and then use it to calculate the
area, volume, and other parameters of the land.

"Boundaries" refer to the limits or boundaries of a property or other
area being surveyed.

€ volume-New surface E

Name

surface_1

Points

347 points
Breaklines

0 breaklines
Boundaries

0 boundaries
You can eave it unselected

| style

Surface style

Wireframe
Color

Layer color

In style, user can modify the face style and color. The default is
Wireframe and layer color.
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[ Wireframe] : Displays a Wireframe made up of lines.

[shade] : Displays the filled triangulation net.

CHCNAV LandStar 8.1 User Guide
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[ Layer color] : Displays the color of the layer.

[ User-defined color] : Displays user-defined colors.

Click OK to jump to the surface preview screen, where can preview,
edit and Export the face file.

< volume-Preview

volume-Surfaces (1)

surfac

2D area;

Min elev

7.3.12D

2D . preview different dimensions, including 2D, 3D and online map

20 3D =8

preview , switch by the toolbar.

2D: 2D preview on the opposite side.
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2D 2D 3D =8 —

Pl
i

3D: 3D stereo preview on the opposite side.

hold the rotation Angle with one finger, rotate left and right or up and
down, and zoom with two fingers.

é volume-Preview

N7
LRSI -
4, %
0985.500966.5008"
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After selecting 3D, click ** [Visual Angle] button to switch between

different perspectives.

H

3D sl
s OO0 H 3

é volume-Preview

N "

14 17

EACICE 500
u?;zg? 3 E%
665.500568.5009:

=2 Online map: choose the online map with the software, scan the

QR code of the online map, you can also add the online map.
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€< volume-Add online map

Online map Type

() Google Image
O 8ing
O osm

O v-world

Username

(O Geoportal Password
O naver
(O nNaver Gadastral

O Alicante

Cancel Scan

L3 Full graph: Center displays all data on the project.

AY Filtration: The generated triangulation net can be filtered by

minimum Angle and side length multiple. The default minimum Angle
is 10° , and the minimum change multiple is 10 times.
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Filter

Min angle

10:00:00.000
dd.mmssssss

If any angie inthe
angie”, the riangl

Longest/shortest

100

g
nole

Cancel

® Add: Add the triangulation net by picking points coordinates on

the graph.

6 o

260 252 260

®ss3.000 1 Pasay .953.090
261 251 261
@as8.000 5000 958.000 .

262 250 262 N
.958,000 .958.00( .BSE.DHO .958.00!
263 249 263 249
®as.000 z.000 @9s5.000 ®358.00¢
264 248 264 248
®358.000 g5 000 %3500 ®35s.000

247 265 247
.953.W .BSB.DDO .958.00(
Fston | o
743 267 s 245
0958.00“ sssx.not .958.000 - ‘95&00!
268 244 268 244
5000 958,000 o500 Vs 358000
269 243 269 S
®356.000 958.00C 958,000 AT
210 242 270 - 242
® 958000 58000 Passo00 2 ®as.000
o2 537_21 g rﬂ;ﬂ “3758 &;99 M;m _ 7.220 s;n 256 %;57 Dg;sa 259@ 6
®o62. oﬁzm@ﬁ 58.00058.00658. W82 500 96251 525#9530 58, 53#958 62,500
X
End
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4% Delete: Select triangulation net on the surface to delete.

< volume-Preview

< volume-Preview < volume-Preview

260 260 E 2252 260 N 252
\ 9, 9, 1

958.000 1% asg.000 958.000

261 \N? & N

958.000 958.000

262 262
.953.000 + ‘958.000

263 263 249
@asz.000 958.000 Poss.000 Poss.000
&% 264 o 248

958.000 958.000 958.000 958.000

265 5 265 247
.SSB.DOD .958.000 958.00C

266 266 246
®osg.000— , 958.00C Pos.000 Poss.000
pe = 245 o 25

958.000 958.00( 958.000 958.000 958.000
pe 244 pecs 2268 244

958.000 658.00( 958.000 958.000 - T8s8.000
peed 243 ped 269 Sl

956,000 “Tasg.000 958,000 956.000. - Tas8.000
JEON 242 210 pe JEONAN , 242

958.000 958000 958.000. 958.00( 958000 s 958.000

20 o g2%. zs 258 259 |96 420 2 9255 o257 258259 g6 20 221 G256 257 258 259 | g6
.962 5962 50@53 958.00058.00058. 00867 500 “Poea. 53962 50858 0’*’53 oBose. 08955 Ra2.50 7 'I962.5962.50@58~§955>%58-°&53~a561.50(

& Recombination: Select the triangulation net to be reorganized and
form a new triangulation net.

é volume-Preview

265 247 265 247

55,000 11 ®asaa 358,000 11 %m0
o LIS o s

Ksoot0 LT Yies
oo i wow o
‘:zz,guo yd ';;,m ;:.nnn 7 ) .;:m
.1;000 \ L ‘;:2,0. .:;g 000 y ‘;::u
.zég.;oﬁ:;‘5u‘tt’z;0”8;;;0"8:55;008;:;"0’;$,5| 962;’952 500 ;:: wﬁm 00848955 0‘7’23 5

cgs;s.rm;r Dgimtgema?msw 1%‘%”5 gés‘g;ywmmos;,,

®g75.508075: 503575 508075.508075 503 o75.508975.5¢ Cots. 503 915,500 975.50575.508 675,50 075 503915 5
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“ Draw: Plot by picking coordinates on the surface.

6 volume-Preview

265 247
®ss6.000 1 %sg 2D

2%, 246
Cosg.000 oo _ I,

261, 245
Posaoon Posan A?

768 214 )
Csss.000 9580 A

269 43 \T}
®asso0n sz &

270 242 A‘E
‘ss&mn .5580

256 257 =3/
ssz.su 951508953 “‘7'9530"95“"953 sezsn @,
N7
¢ 310 309308 306305304 303, P
306 153 °

fm s‘sazsnl“” n!sﬁzso&euo&sz sy o 2!

A o
575& 9‘ 975!m5§x!5 ?UB 9753!152\1!5?&15?00

915 508315 sobors. 508975 50’515 508915 503375 50

»

e [ o= ]

Surface style
Shade
Color
User-defined color

Surface
color

Cancel
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1 Hide/Display Name: Hide or display the name of the point.

é volume:Preview

N
o
*
)
S
%
JE.
Ellw

.,",...,.-,.1.‘!‘,'“.1 .Q'._.l.‘..‘ L

o

H® Hide/Display elevation: Hide or display the elevation of a point.

a%s?

*_0
2% 0

L0 0
>

.‘ OOCOOOOOON0

. & N \-
7 l
>rs

.. OO n'
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Click =~ foldthe toolbar to hide it; Click + expand the toolbar.

< volume-Preview < volume-Preview
v

[y e e 0. 0 0.0 0 0 0. 0.0 0. 0.0 0. 0.0
R R & S ..g‘}{w'w
%, SSEEAN s, SERNNANANANANANE
'y, sl % NN
L5, == L5, Sl 3 5 L LSS
u:‘» «:L L \
(%, s = f g
o L /

[ S [
L/ L],
"o ck:
@ *
cl"ib s y
® S @
[ 2 [
o ®
oo e [
n:q» e 0’
oo s
o o’y
e XS
s <P
o 07 a7 el P

Click Export to export the created face file, the default export folder is
/1ACHCExportFolder. File name can be changed, support the export
of .sjw, .dxf, .dat format files.
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€ volume-Export

File name

surface_2_2024-04-30-14-59-54

Type

Share

O &

) 1ACHCExportFolder
Jstorage/emulated/0/1ACHCExportFolder

| 1ACHCShareCodeFolder
/storage/emulated/0/1ACHCShareCodeFolder
Alarms

R o rage/emulated/0/Alarms q

| Android
/storage/emulated/0/Android

| Bluetooth
/storage/emulated/0/Bluetooth

< e = |
3.8.2 Open

Click open, the software supports importing surface file formats as
follows: CASS triangulation file, HC triangulation file, 3D DXF(.dxf),
LandXML(.xml).
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Open

CASS triangulation file

HC triangulation file

3D DXF (.dxf)

LandXML (:xml)

Cancel

Click open to open the already created surface. Taking opening HC
triangulation file as an example, click next, select the file to be
opened, click open, name the file, and click OK to see that the file has
been imported into Surfaces.

surface_chc Points: 345
2Darea:5781.359Sq. 3D arear 9242951 Sa.

surface_2.hctx

e /storage/emulated/0/CHCNAY/  2024-04-30 Min elev.: 958.000m  Max elev.: 975.500 m
Projects/Default/volume/regions/ ~14:54:28
surface_2.hctx surface_2 Points: 345

Open
surface_1.hctx 2D area: 6740.895Sq, 3D area: 110559235,
rie /storage/emulated/0/CHCNAV/  2024-04-30
Projects/Default/volume/regions/ ~ 14:52:05 Min elev: 958.000m  Max elev.: 975.500 m
surface_1 hetx

CASS triangulation file

HC triangulation file
MODELOxmI

/storage/emulated/0/

HUACECLOUDLIB/temp/ 2024-04-29

Backup1~20240429202352~C 20:24:03

onfig~Projects/Default/MARIO d

AJATA/codes/MODELO.xmI

3D DXF (.dxf)

LandXML (:xmi)

MODELO.xmI
Cancel /storage/emulated/0/
e HUACECLOUDLIB/temp/ 2024-0:
Backup1~20240429202352~Con 20:24:

fig~Projects/Default/Maddox-2/
codes/MODELO.xml|

MODELO.xmI

/storage/emulated/0/
2M4.n4.90

[ o W e [ o ]
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click @ cloud icon, it can also be imported through a cloud service.

Select

From cloud

From sharing code

3.8.3 Edit

Select the surface to be operated and row right, user can delete,
upload cloud, share, style change, preview.

<« volume-Surfaces (2)

surface_chc Points: 345

& volume-Surfaces (2)

surfac

2Darea: 5781350 Sq. 3 area: 9242.951Sa. 20 area

Min elev.:958.000m  Max elev.: 975.500 m Min eley

surface_2 Points: 345 surface_2 Points: 345

2D area: 6740.895Sq.  3Darea: 110559235, 2D area: 6740.895Sq. 3D area: 1105592380,
Meter: Meters Meters

Minelev:958.000m  Max elev.: 975.500 m Min elev. 958.000m  Max elev.: 975.500 m

The main function of Codelist is to manage codes under the different
work conditions. If users save codes in one list, it is not easy to
distinguish. So, it is better to create different codelist for saving
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different codes, and users can select the corresponding codelist

based on the particular work condition.

Click Codes library, users will see only one line code named “Pipeline”.
Please don’t create other code, because user-created code in
PIPELINE TEMPLATE is void.

& New project < Codes library

Name -
Pipeline Template O
landstar810 2024-04-2514:33:09

Operator

che (]

Reference project

Coordinate system
Codes library
>

Project settings

For high precision underground pipeline measurement, please
remember to choose PIPELINE TEMPLATE, otherwise, users can’t see
Pipeline icon in Survey menu.
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Pipeline Terr
2024042514320

| Group

pefaut

Pipeline >

Choose Pipeline and click Edit, and then users can do as in general

template.

| Main Data
Name

Pipeline
Drawing type
Line

Description

Node
symbol

Layer

GIS Attributes >

If users need to use other code templates, can choose to import or
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download from the sharing code and cloud services.

€ Codes library

Pipeline Template

From cloud

From sharing code

Ilm

Of course, users can also create new code templates in the software.
click New to create a new codelist, input file name and click Yes.

Codes library

I

o

Pipeline Template
20240425 143309

New codes library
Name

code
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And then, the user can then create a new code layer in this interface.
Click New, then input new code name, description, and choose
drawing type from Point and Line. Choose Symbol from symbol list
and decide the size of it.

< New & New < Select symbol
1 Main Dat | Main Data
Name Name @ 07938 O
point ° line °
Drawing 1 i
rawing type Drawing type O 07939 O
Point Line
Description Description
A 907936 O
Symbol ':Yl)r:go\ O
A 07937
Create a layer with the same name Create a layer with the same name.
M 907942
Line type —_— Line type —_
Line width Normal v Line width  Normal
7% 907941 O
Transpare Transpare
4 100 " 100 ® oo79a0 O
GIS Attributes > GIS Attributes >

Users can choose color of the new code and decide if they want to
color by layer. The Settings such as line type, line width, and fill color
can be customized according to requirements.

Users can create a new GIS attribute in GIS Attributes by clicking New.
Input Name, default, and select type from pull-down menu.

Page |183



Name

Drawing type
depth [
Type
Description
Real number -
Default
Node
symbol
Create a layer with the same name Required
Line type R
Line width  Normal
Transpare 100
nt
| GIS Attributes > |

=
[« e« f <« o s F < o =
Users can decide if this attribute is obligatory. Click Add © to add

values to the attribute. Then click OK to create a code.

Up (down respectively) button is to move the selected attribute up
(down respectively). Left slide the attribute to edit or delete it.
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< GIS Attributes

depth
o P

Real number Default

The user can select the layer and click OK, and the layer will be
created successfully.

Right slide a layer to edit or delete it.

| Group

pefaut

line >

o
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Click the icon on the upper right, and users can load, import, save
codes share the codes by cloud or share code.

| Group

Import from code library

Default
Load from file

line
Save code library

@ Point To cloud

Share

Click Import from code library and select the existing code template
and the new template will be replaced. Also selecting the Import
feature will allow the user to import code from the file.

Click Load from file to import code files in three formats: Custion(.csv),
Carlson FCL(.fCL), Trimble fxI (.fXL). If Custion(.csv) is selected, clicking
next will bring up a number of options, which can be selected
depending on the format of the code file.

Page |186



CHCNAV

Import code

I

Name
Group name
Drawing type (0 is point, 1 is line)
Description

Symbol ID

Carlson FCL (fel)

Symbol size
Layer name
Layer color

Trimble FXL (.fx))
Line type

ooooooooo

Object color (#CCCCCC)
[C] color by layer (01is no, 1 is yes)

[ Fill color for closed polylne (For closed
polyline)

[ Transparency (0~100)

Click Save code library to save the existing code as a template and
then continue editing the current template.

& Codes library

test
20240425 2226:27

O

code

20240425 22:24:33

Pipeline Template
20240425 143309

Save as

Cowet [ e | e |

Click To cloud, users can use cloud services to quickly share code
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templates to the cloud and download on the cloud server.

< CHC-Upload Codes A

My cloud disk

_ Codes library
/Codes library

If you select share, you can use the Share code tool to share the code
template and obtain the code on the PC.

Sharing code

34|70

The sharing code will expire in 30-minutes.

File name
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In Codes library, light slide to delete, upload, share, and edit the
codes. Choose a code and click Accept.

Codes library

Pipeline Template

3.10 Single point localization

Allows projected coordinates at the Grid base elevation to be
moved up to Ground using a Combined Scale Factor comprised of a
Projection Grid Scale Factor and Ellipsoidal reduction factor and a
Rotation about a base Reference point. Arbitrary Ground
coordinates (like 10,000, 10,000) can be associated with the base
point. The resulting basis-of-bearings can match the underlying
coordinate system (State Plane Coordinates), align the reference
axis with Geodetic (True) North, or be manually set to an arbitrary
alignment.

Begin from the Project (tab) > Projects button:
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@ Click to connect

=]

Projects

(N

Points

g

Roads

Slide the Use single point localization to the right:

Coordinate Single point
system localization
A ol
T - -
= =
Lines/Arcs Surfaces
g W»
Images Codes
< 2
Xz ‘ -
Layers Export

*

Survey  Config Tools

Use single point localization

A single menu will be shown:

CHCNAV LandStar 8.1 User Guide
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& tlocalization MAX

Use single point localization
| Project GNSS Base Point
Local Lat
16:30:21.21068 S
Local Lon
68:19:08.83454 W
Local H (ellipsoid)
3931.490 m

| Project Base Local Coordinate
North (N)
8174992.260 m

East (E)

572631.214 m
Elevation

3928.947 m

| Basis of Bearings

Geodetic(True North)
O 6rid north
O Manual

| Results

Elevation SF
0.999383289907

Grid SF
0.999664884163

Combined SF
Grid to ground

1.000952525702

Ground to grid
0.999048380740

Rotation

000:11:36.4409784275

Define the Project BNSS Base Point by picking from CAD with the ~* CAD

button, making a new measurement at the current position with the
Begin measurement button, or select an existing GNSS measurement

from the Point list.

Next enter the Project Base Local Coordinate that the receiver should
read when placed at the GNSS Base Point. Either type the coordinate in,

select a Known point from CAD or, select a Known point from the
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Point List.

Choose a Basis of Bearings from Geodetic (True North), Grid North
(matches the current Coordinate system projected grid), or Manual entry.
If manually Rotation entry is used, provide extreme precision to match

distant coordinates.

Click the Calculate button to automatically compute the
Elevation Scale Factor, the Grid Scale Factor at the GNSS Base Point, a

Combined Scale Factor and an appropriate Rotation.

Click Accept,

Accept new single point
localization parameters?

Cancel

then Apply to install the results into the current Coordinate
system.

Check-in on the GNSS Base point using Stake point, the receiver’s

coordinates should exactly match the Known point entry.

The resulting Horizontal adjustment will be fully described on the

Project > Coordinate system >Horizontal adjustment (tab);

the computed Vertical adjustment will be fully described on the Project >

Coordinate system > Vertical adjustment (tab):
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& IPA-Coordinate system H
Name UTM WGS 84 UTM zone 198

Datum trans  Horz,

Vert. adjustr

Type Single point localization

Origin N 8174981.689 m

Origin E 572663.669 m
Transl

ation 10.571 m

N

Trans|

ation -32.455m
E

Rotation  000:11:36.4409784275 G

Scale

1.000952525702
Factor

= BT =N

CHCNAV LandStar 8.1 User Guide

& system MAXIMA

Name ~ UTM WGS 84 UTM zone 195
mtrans  Horz. adjustment

Type Constant adjustment

Somsarta 252

Geoidfile  None | v |Bss

Interpol

ation Bi-linear

method

Page |193



CHCNAV

4 Survey
4.1 Site CAL, Base shift and CORS shift

4.1.1 Site calibration

When the correction parameters of application points prompt
“abnormal ratio for flat correction” or “residual value is too large”, we
suggest check the control point that participate point correction input
wrong or not, whether match control point or not. If users confirm
there is no error, please continue operations.

Assuming there are some known points K1, K2, K3, K4, and find the
field position of known points. After that measure corresponding
points 1,2,3,4 in the case of the base station does not move.

Site calibration: Click to enter point calibration interface.

€  CHCNAV-Site calibration 4

Vert. adjustment method
Inclined plane

Method GNSS... Known... H.Resi... VResid...

Scale Factor:---
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Vert.adjustment Method: Include Inclined plane, Constant
adjustment, Surface fitting. Default plane fitting method is Inclined

plane.

Add: Click to select correspond GNSS points and Known points. Select
Horizontal + Vertical Calibration. The best choice is to choose 3
couples of points based on actual situation.

user can select Known Point or input Known Point coordinate. Then
click NEXT until all necessary points have been selected.

€  CHCNAV-Site calibration $ & CHCNAV-GNSS point

1 GNSS point

Vert. adjustment method Name

Incied plane =
Method GNSS... Known... HResi... VResid... Latitude(B)

000:00:00.00000N

Longitude(L)

000:00:00.00000E

H(H)

Q Define a GNSS position in one of the
following methods
1.Measure a new GNSS position.
2.Select an existing point with valid
GNSS coordinates
3.Enter the GNSS coordinates.

Calculate: Click Calculate. The software will prompt “Horz.adjust
successfully”. After that click OK, it will make current calculated
correction parameters apply in the coordinate system which can
affect into the whole project.

Page |195



CHCNAV

Horz. adjust successfully.

Accept new adjustment
parameters?

Cancel OK

Click Export/Import, so users can export .Loc file from current

controller/project
controller/project.

€ CHCNAV-Site calibration E

Simple mode

Vert. adjustment

Export
Inclined plane
H
7 7 0.000 -
Ov

Scale Factor:1.0000

and

import the .Loc file into

< CHCNAV-Export

File name

CHCNAV-Site calibration

Type
Loc

Share

O B

Internal storage
Istorage/emulated/0

) Back

Istorage/emulated/0/1

sina
Istorage/emulated/0/1/sina

CHCNAV LandStar 8.1 User Guide
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4.1.2 Base shift

When moving or setting up the base again in Auto Base mode, Base
Shift is required to ensure all the current points are belong to the
same coordinate system as before.

Calc: Click to enter base shift interface. In base shift Interface, click
the icon beside Measure Point to select a current point surveyed at a
control point, click Next to select the corresponding control point.
The calculation results would show automatically. Then click Accept.
The software prompts “Accept base shift Parameters?” click OK, then
the software prompts “GNSS Base and related points were shifted
successfully, open points manager?”. Click OK, the point library is
opened, and the plane coordinates are changed because shift
parameters have been applied to all the points surveyed under this
base.

& CHCNAV-Base shift 4

| Shift value
N shift
0.000 m

E shift
0.000 m

H shift
0.000 m

GNSS Base

base_1

O 1. Find a control point in the survey
Y areaand measure it
2. Enter gird coordinates of the
control point.
3. Calculate and accept the shift
values. After that, the receiver will

starts to work on the right coordirg
system.

4. You had better find another control
point and check the coordinates.

Note: The function is used when you

own a GNSS base.
No need it when using NTRIP.
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4.1.3 CORS shift

Survey-> click CORS shift . ;

Open the CORS shift interface, click Calculate, add the GNSS point and
Known point.

i volume-CORS shift i < volume-Add

| Multi-CORS adjustment | GNSS point

N shift Latitude (B)
000°00'00.00000" N

E shift dd.mmssssss
Longitude (L)
000°00'00.00000" E

H shift dd.mmssssss

H (ellipsoid H)

New Virtual Point Name that holds shift
results

I Known point

North (N)
O 1. This adjustment will be applied to
Y~ ALL subsequent measurements made

with ALL subsequent NTRIP bases.
The Base shift function (available from East (E)
the main Survey menu) is similar to
this CORS shift; however it applies only
to one base. The Base shift function is
used more often than this function and
you should consider using it.

Elevation

Add the GNSS point

Method 1: Click to measure the coordinates of the control point.
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Measure

@ verticalH (O SlantH

Antenna height
2.000 m

Method 2: Click = to select the known point coordinates that were
surveyed in advance in the point survey.

< oints (20922) L3

Survey v Name ¥

Bit6

= 481 uI
7? BHS 48114¢
?’ oS 48114¢
?p B3 481148
ﬁ, Bif2 Aa
?’, B 481148
?-'F B 481142
?’, B4 481148

B3 48114¢
B2 481148

B 481148

E 999

Add the known point
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Method 1: Click the = to select the coordinates of the known point
entered before.

& oints ( ) 8
Survey ¥ Name ¥
E—

ﬁ-'} BHfe 4811
ET', L) 48114¢
ﬁ-} Bt 481148
?’, BiF3 48114¢
< i aa
ET', B 48114¢
ﬁ-} S5 481148
?’, B4 481142
ﬁ-} BH3 481148
ET', B2 48114¢
ﬁ-} B 481148
R

Method 2: Enter the coordinates of known points in the current
interface.
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| GNSS point

Latitude (B)
43:25:47.35538 N
Longitude (L)
127:33:30.71401 E
H (ellipsoid H)
430.040 m

| Known point

North (N)
4811481273 m

East (E)
383282.920 m
Elevation

409.173 (<]

Method 3: Click and select the point in the drawing.

< BEHEIKERE-CAD view

n®
O

& O

w7
AR LJ

OB BITPA

v
9
=
o

After the GNSS point and Known point are added, click "OK" to enter
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the CORS shift interface, display the shift amount and the current
CORS shift insertion point, and click "Accept".

< BUHKEEE-CORS shift

| Multi-CORS adjustment

N shift
-0.007 m
E shift
-0.008 m
H shift
-0.008 m

New Virtual Point Name that holds shift
results

CORS_1

O 1. This adjustment will be applied to

Y  ALL subsequent measurements made
with ALL subsequent NTRIP bases.
The Base shift function (available from
the main Survey menu) is similar to
this CORS shift; however it applies only
to one base. The Base shift function is
used more often than this function and
you should consider using it

CORS shift operation methods include Guide mode and Simple mode,
click nto switch modes.

Note: CORS shift only applies to CORS mode to switch between

different manufacturer accounts or base station 1+N mode to switch
CORS mode.

Page |202



CHCNAV

4.2 Survey of points

4.2.1 Interface of the Point Survey

Enter the Name, code, select the survey method, modify the antenna
parameters, etc., click measurement.

H:0013
V0035

Tr 2.000>

® Point

€83 Format: Local N/E/Elev (Projection grid)

@ Local N: 8556743.293 m @
Local E: -8028160.777 m

o | Elevation: 44.158 m

.
DIFF age (10 Second) : 1.000s
2R | poop (6.000) : 1.504

i——. Distance: 2336.154 m
i}
——

N 8556743293 -8028160.777
4 4

Elevation 44158 PDOP 1504
4 4

DIFF age 1 20dist 11733252.799

Clicking opens the Antenna height menu:
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€ volume-1-Antenna height

Type VerticalH (O SlantH

Antenna

height - 2000m

| Used list

2.000m

s s

1.600 m

The Antenna height menu keeps the 10 most-recently-used
antenna heights so that you can quickly switch between standard
pole heights.

Users could select change the settings in the survey of point.
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Format: Local N/E/Elev (Projection grid) >
Local N: 8556743.293 m @
Local 028160.777 m

o | Elevation: 44.158 m

DIFF age (10 Second) : 1.000s
2R | ppop (6.000) : 1.504
Distance: 2336.154 m

A

&

S~ =SS

N 8556743293 E 8028160.777
4 4

Elevation 44158 PDOP 1.504
4 4

DIFF age 1 2D dist 11733252.799

User can also change the format of points.

Local E: -8028160.777 m
o | Elevation: 44.158 m ‘< Local N/E/Elev (Projection grid)

DIFF age (10 Second) : 1.000s
ﬂ PDOP (6.000) : 1.504 Local Lat/Lon/H
Distance: 2336.154 m

WGS84 Lat/Lon/H

WGS84 ECEF X/Y/Z

s}
——
N 8556743203 -8028160.777
4 4
Elevation 44158 PDOP 1504
4 4
DIFF age 1 20dist 11733252.799

Users can also change the different way of surveying the point.
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€3 Format: Local N/E/Elev (Projection grid) >

@ Local N: 8556743.293 m

Local E: -8028160.777 m
®° | Elevation: 44.158 m «

< DIFF age (10 Second) : 1.000s
PDOP (6.000) : 1.504 Topographic
Distance: 2336.154 m

Quick
A
&
S~ =SS

N 8556743293 E -8028160.777
4 4

Elevation 44158 PDOP 1.504
4 4

DIFF age 1 2D dist 11733252.799

Click IMU icon to activate tilt measurement.

Local E: -8028160.777 m
Elevation: 44.158 m

DIFF age (10 Second) : 1.000s
PDOP (6.000) : 1.504
Distance: 2336.154 m

s}
——

N 8556743203 -8028160.777
4 4

Elevation 44158 PDOP 1504
4 4

DIFF age 1 2D dist 11733252.799
4 4

ICONS: Close

There are three types of IMU

initialization %, Unavailable state < .
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In the closed state, click the icon, the initialization is displayed, and

follow the prompts to perform operations.

Initialize IMU

Rock forward 30° wait
1-second, then return
to vertical and hold for
2-seconds. Repeat if
necessary.

[

.

Cancel

Disable IMU

% icon would appear when the initialization is successful. Click
survey icon © to begin survey.

You can also select Disable IMU to disable the imu.

Drag this thing up, you can change the display of the point
parameters.
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8] 2
PDAneL.. 26/45

€83 Format: Local N/E/Elev (Projection grid) Format: Local N/E/Elev (Projection grid) €83 Format: Local N/E/Elev (Projection grid)

@
@ ( Local N: 8556743.293 m @ @ ( Local N: 8556743.291m @ @ Local N: 8556743.292 m | @
o®
()
2R

Local E: -8028160.777 m Local E: -8028160.782m Local E: -8028160.781m
o | Elevation: 44.158 m « Elevation: 44.182m ‘< ®> | Elevation: 44.180 m «
DIFF age (10 Second) : 1.000s DIFF age (10 Second) : 1.000s DIFF age (10 Second) : 1.000s
2R | poop (6.000)- 1.504 PDOP (6.000) : 1.533 2R | poop (6.000) 1.532
£ Distance: 2336.154m £ Distance: 2336.151 m £ Distance: 2336.152 m
A 2 N
N
E
Elevation
il Lat
e
N asse743293 £ 8028160777 N ass6743292 | E 8028160781
4 4 4 4
Elevation 44158 PDOP 504 & Elevation 44180 PDOP s
DIFF age 1, 2Ddist. 11733252.799 DIFF age 1 2Ddist. 11733252.801

4.2.2 Settings

When we want to change the detailed settings of the point survey,
you can click this button.
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< volume-Settings

Display ~Tools  IMU

v Survey method
Format: Local N/E/Elev (Projection grid) > | Topographic point survey |

@ Local N: 8556743.293 m ® | Accuracy check
Local E: -8028160.777 m
o> | Elevation: 44.158 m «

DIFF age (10 Second) : 1.000s

Topographic point surve;
Horizontal tolerance (Hrms) posrepeR g

0.030 m

Continuous survey

PDOP (6.000) : 1.504

Vertical tolerance (Vrms)
in. Distance: 2336.154 m

Control point surve)
0.050 m P 4
A
DIFF age Verified survey
10 Second
Quick point survey
MAX PDOP
6.000
¥, e )
(pd] Minimum Used SV's
N 4
N as0743293 £ 8028160777
p 4
Elevation w188 POOP 1504, Store fixed solutions only " @
DIFF age 1, 2Ddist. 11733252799

1. Survey

When doing the survey job, you can choose three different survey
methods: Topographic point survey, Continuous survey and the
Control point survey.

The setting parameters of different measurement methods are
described in Section 2.1.8.1.

2. Display

Any display options will be in this interface.
Display Settings are detailed in Section 2.1.10.
3. Tools

Select and unselect different items, then put it on the left side of the
point survey interface.
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Survey  Display MU

| Unselected | selected

& cap view ® auickaccess
o
© Dpelete last point o Points
-
@ Edit last point PR Map survey
.
Q) survey boundary §° offset survey
2 export oxF

CAD View: Open this data base in the CAD view.

Points: At this manager, you can import, export and add points you
want. Also, we can choose the points you want to stake.

Offset Survey: Choose your reference point, generate new points
according to your offset, azimuth, or the way two points meet

Map Survey: Open this points base in the map survey interface, so
you can change the auto center or the follow mode.

4. IMU

you can choose to use the IMU or not and can activate the IMU
button and choose to show the button or not. if you want other
frequency, you also can change the outputs option

4.2.3 Control survey
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Control points would take long time to observe, but it could provide

high precision result. Users could adjust parameters for survey and
click Next to start control survey. After measuring is finished, users
could check its attribute, then click OK to finish.

& volume-Settings

Display  Tools

Survey method

Control point survey Control survey

| Accuracy check Number of passing
measurement (1/1)

Number of passing measurement

1 Points per measurement group

Points per measurement group (1/60)
60 Vims exceeds the preset tolerance.
0.041(0.030)
Number of epochs per point
N: 8556743.286 Satellites:27/37
1 Second E-8028160780  H:0.017
H (ellipsoid): 44.138 V:0.041
Per point horizontal range tolerance DIFF age: 1.08econd PDOP: 1.512

0.020m
Per point vertical range tolerance
0.030m

Group horizontal range tolerance

0.020 m

4.2.4 PPK survey

Click PPK icon to start PPK measure. When the PPK measurement is
turned on, the static measurement is automatically turned on.

Write Time Tagging data (the point name) into the static
observation file that is being recorded in the receiver’s memory.
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| PPk

A

Log PPK data

Interval

1HZ

Fixed measurements

5 Second

Float measurements

15 Second

Single measurements

20 Second

4.2.5 Continuous survey

Available from the Survey (tab), Continuous survey button:

)

o

Continuous
survey

Click setting icon ® , select the corresponding measurement mode:

<« volume-Settings

Display ~Tools  IMU

Survey method
T
| Accuracy check

Store fixed solutions only @ Time

| store
Distance 2D
Auto increment name interval

1 Distance 3D

Mode

Time ﬁ

Time interval

Distance 2D or delta H

1.0 Second

| code

Add matching CAD layer when 2 new g
code s entered J/

Pmmil when uslni a new line code I
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Then return to the continuous measurement interface, click the

measurement “ icon to measure.

4.2.6 Verified survey

Available from the Survey (tab), Verified survey button:

2
7!
Verified survey

The Verified survey tool automates acquiring multiple
groups-of-averages, automatically resetting the GNSS engine
between groups, performing statistical and graphical analysis of
the results to reject bad-FIX and average good-FIXED
measurements.

The intended use of the Verified survey tool is to acquire very
reliable coordinates under extremely heavy canopy where the
receiver is expected to encounter many bad fixes.

The Verified survey function differs from the Control survey
function:

Control survey is intended for use in open canopy where there
will never be a ‘bad FIX'.

Control survey does not allow post collection group selection. If
a bad-FIX is encountered, the entire control point must be
recollected.

Verified survey is intended for use in heavy canopy where many
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bad FIXs are expected.

Verified survey will automatically pause if the constellation

quality degrades or a bad-FIX is encountered. Control survey

will stop and abort if the tolerance conditions are not met.

Verified survey makes it easy to add additional groups later,

perhaps over several days.

Verified survey allows inspection and post inclusion/rejection
of groups.

2024-05-06
18:11:53

2024-05-06
18:11:54
2024-05-06
18:11:55

2024-05-06
18:11:56

0.004
0.006
0.003
0.002

0.012

0.012

0.012

0.012

0.009

0.007

0.009

0.009

0.023 1.209 2.000
0.023 1.209 2.000
0.022 1.209 2.000
0.021 1.209 2.000

Verified survey generates real-time horizontal and vertical plots

that show acquisition progress.

@Iﬁ«

0.005

Hl 0004 0000 0004
m m m

e

(@3«

CHCNAV LandStar 8.1 User Guide
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Plots are also available for post analysis of the included
measurement groups.

H| 0003 0000 0003 |V| T2 3 4 5 |Z|
m m m

4.2.6.1 Verified survey operation

Click the button on the main survey menu:

:
Points:

Vrms:----
DIFF age:----

N:eeee
Elevation: ----

i) «
@ 180

=2
ra
La

S

: &

The Verified survey screen has a group summary area:

Page |215



CHCNAV

Group: : Points:
Hrms:0.011 m Vrms:0.021 m
PDOP:1.212 DIFF age: 1 Second
H06:0.003 m V 6:0.009 m

H Range:0.015 m V Range:0.043 m

N:3449265.477 m E:612364.483 m
Elevation: 44.188 m

The drag bar at the bottom of the summary area can be moved up
and down as needed to view the entire summary.

The Group shows current group / initial number of groups. The
current group will be larger than the initial number of groups if
you decide to collect additional measurements after the initial
collection.

Points is the current number of points / target point count, for the
current group.

Hrms Vrms are the current horizontal and vertical estimated errors
reported by the receiver. PDOP is the current Position
Dilution-of-Precision reported by the receiver.

DIFF age is the correction latency (the number of seconds since a
valid correction was received by the receiver) reported by the
receiver. Typically, it will be less than 3-seconds.

H o is the standard deviation of all the included horizontal epochs
taken for the current point name. V ¢ is the standard deviation of
all the included vertical epochs taken for the current point name.

H Range is the horizontal range of included measurements taken
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for the current point name:

@ <

4
0.007 S \ 0,031
. H
m .. m
0000 N 0000
m &R m

-0.031

H| N
-0.007 0.000 0.007
R EE: o

V Range is the vertical range of included measurements taken for

the current point name:

When you first enter the Verified survey, first click the <

button, Survey settings will be shown:

CHCNAV LandStar 8.1 User Guide

Options
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Display Tools  IMU

Survey method
Verified survey
| Accuracy check

Number of measurement groups

5

Points per measurement group

100

MaxHo
0.020 m
Max Vo

0.030m

Epoch maximum Hrms

0.020m

Epoch maximum Vrms
0030 m

Survey method

Verified survey

DIFF age

10 Second

Max PDOP
4,000

Wait after fixed
30 Second

| store

Auto increment name interval

1
| Code

Add matching CAD layer when a new
code is entered

I Miscellaneous

Show E-Bubble

Automatic photographing

Nominal Number of measurement groups to acquire. Each group
is separated by a GNSS engine reset and the Wait after fixed time.

Each group will include Point per measurement group epochs.

If the receiver reports a Hrms value higher than the Epoch
maximum Hrms, collection will wait for a lower Hrms.

If the receiver reports a Vrms value higher than the Epoch
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maximum Vrms, collection will wait for a lower Vrms.

DIFF age is the maximum correction latency allowed before
collection is paused. Typically, GNSS measurements with higher

differential age have lower accuracy.

Max PDOP is the maximum Position Dilution-of-Precision allowed
before collection is paused.

Between each measurement group, the GNSS engine is reset.
This forces the receiver to completely reacquire a new position.
After the receiver reacquires satellite tracking, resolves
ambiguities, receives corrections, and computes a FIXED solution,
group collection waits an additional Wait after fixed time before
starting to acquire epochs. This is intended to allow the receiver
to further stabilize to a more accurate value.

Note: Show E-Bubble: enables the E-Bubble on the display screen.
This is only applicable to receivers with an E-Bubble or an IMU like
the i50, i80, i70. The E-bubble is not related to the IMU which is
forced inactive for Verified survey.

After configuring the Verified survey specific settings, enter (or
accept the default) Point name and

The receiver IMU is always disabled for Verified survey, it is
important to carefully level the receiver. Finally click the
Begin survey button to start acquiring measurement epochs. The
Verified survey will start following the rules established in
settings:
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Hrms:0.011 m
PDOP:1.212
H0:0.003 m

H Range:0.015 m
N:3449265.477 m
Elevation:44.188 m

Vrms:0.021 m
DIFF age: 1 Second
V6:0.009 m

V Range: 0.043 m
E:612364.483 m

Click the button while points are collected to display scatter

plots for the horizontal and vertical measurements:

@Iﬂ«

0.005

€§3«

Hl 0004 0000 0004
m m m

Vv @ 124 e

At the conclusion of the last automatic group, click the Edit last

point button to display the results of the Verified survey:

< volume-1-Edit point

Average  Attributes  Multimedi

< volume-1-Edit point

Properties Attributes  Multimed

Name 1

Code
Descriptio

n

Type Verified survey point

Format  Local N/E/Elev (Projectic
North (N)  3449265.476 m
East(E)  612364.482m

Elevation 44175 m

Survey

2024-05-06 18:11:28
time

Time [> Count  H HResiml [> Hn

2024-05-06

) -
18:11:24 4 b 0.003

2024-05-06
18:11:45 ! oot
2024-05:06 . .
S 5 0.002
5 0.003

Average
N: 3449265.476 m

E:612364.482 m

Z:44.175m

Range Std Dev
N:0.004m N:0.002m
E:0.004m E:0.001m
Z:0.044m 2:0.018m
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Select the 2nd tab Average to view the results of each collected

group.
Drag the top section right and left to reveal the report columns for
the measurement groups:

Time [> H HResm] >Hmms[m|[> V VRes[m] > Vims[m] > PDOP [> t;:?;irt][?r;]il

2024-05-06

B, 0.004 0.012 0.009 0023 1200 2,000
A 0.006 0.012 0.007 0.023 1.209 2.000
At 0.003 0.012 0.009 0.022 1.209 2.000
A e 0.002 0.012 0.009 0.021 1.209 2.000

Enable and disable group contributions to the average by checking

and unchecking the H and V.

Use the H Res and V Res values to find bad FIXes and remove
them from the final computed-point. Sort the groups by clicking

on the sort icon = at the top of each column.

The bottom portion of the Average tab has three panels. You
can switch between them by swiping left and right:

N: 3449265.476 m 0.001

. o
E:612364.482m
0,000
z:44175m m
g 0.001

N:0.004m N:0.002m

£:0.004m E:0.001m A oms omo om 7] IR R
m m o m
Z:0044m Z0018m

These panels reflect only the included measurement groups,

they automatically update as groups are included and excluded.

4.2.6.2 Adding additional measurement groups to a Verified
survey
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After a Verified survey operation successfully stores a result into
the Point list, you can add additional measurement groups.

Reoccupy the mark, then return to the Verified survey screen and

either type in the same Point name, then click on & Begin or

click on an existing Verified survey point. LandStar will verify that
you want to add to the existing point:

Do you want to add another
verified group to point: 1 ?

No

If you have already collected the Number of measurement groups
specified in the Verified survey options but would like to
automatically collect several additional observation groups, return to
Options and set the Number of measurement groups to the new
desired total.

. s . . . . .
When you click on '~ Begin automatic group collection will continue

until the new desired number of groups has been reached.
4.2.6.3 Point Names

Verified survey points groups are collected and organized by
Point Name. The Point Name EN box: holds the

name for the group that will be collected when the Start

& .
measurement ~ button is pressed.
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Unlike other survey modes, the Name does not automatically
increment, this facilitates collecting additional groups into an
existing averaged point.

4.2.6.4 Real-time plot

While groups are being collected it is possible to display real-time
result plots. These plots show all the enabled measurement
epochs. (You can disable groups in the Edit Point, Average tab.)

When showing the map screen, clicking the button will

switch to the combined horizontal and vertical scatter plots:

& v «
0.007 0.031
. |
m m
"o o O\

0.000 ; B 0.000
m m
-0.007 -0.031
m m
H . T . 7

-0.007 0.000 0.007
m m m e

e

N

Clicking the I button will switch to the vertical timeline plot:
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@«

Clicking the button will return to the point display map:

@ «
@ 0.013

.
O3 [ 28

=2

rA

Y T
AR L

-®

A

On these plots, the blue ellipse and background are 1-sigma, and
the green ellipse and background are 2-sigma indicators.

4.2.6.5 Start / stop measurements

Click the Start measurement button to begin acquiring epochs for
the next group.

Begin measurements
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After measurements have started, the button changes to:

©  Stop measurements

Clicking Stop measurements aborts the current measurement
group after a confirmation.

4.2.6.6 Back

Clicking on the Back button returns to the Main Survey menu.
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4.3 Map survey

Map survey allows users to survey with a base map. The base map
can be online maps or maps imported by users.

This function can import base maps in five types, including DXF, SHP,
KML, KMZ, SIT, TIFF and WMS. SIT is a compressed type, and WMS is
an online base map type. After importing, the points or lines in the
base map can be displayed, selected, and staked out.

Users can choose WMS/WEFS for clearer raster or vector map of
working area .

4 4
Flevation 2450 PDOP 082
levatior i 2

Elevation 3450 20 dist,
4

To use an online map as base map, click on the map icon on the left.
You can choose the preset maps, or you can add a map supporting
WMS or WFS by clicking on the plus icon in the top right.
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Onlinemap @ =

Google m. sing
o o

Yw [ 1}
Viard | Geoportal

o

[

I
LERE LIEE]

To import user-defined map, go to the main menu and enter Import
in the Project page. Choose Other formats and tap the selectbox
under Format to choose a format matching your map file. After that,
click Next, find your file and Open it.

< CHCNAV-Import

Text file Other formats

Format
DXFDWG file

Import as points

_ Internal storage
/storage/emulated/0

J Back
/storage/emulated/0/SampleData/Landstar/LS8
FH#

DXFIDW file i
! CHCNAV
/storage/emulated/0/SampleData/Landstar/LS8
SRk FHICHONAY

| MiEdE
/storage/emulated/0/SampleData/landstar/LSE
T

TIFE fle Graden.dwg

/storage/emulated/0/SampleDala/Landstar/LS8

FhGraden dwg

KMLAKMZ file

MBTILES file

JPG file

Palyine file(*ins)
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Go back to Map survey and you can check the imported map.

:
& 180 @
© &

Il o ®e

>R @ XD
]

[Name] : The default name can be used, or enter it yourself.

[ Code]: Click the code to enter the code management, select the
code from the code management, or directly from the drop-down list
(the code and the survey type interact with each other in the
drop-down list, survey type when the point is selected, only the point
code is displayed in the drop-down list, and when the line is selected,
it is automatically switched to the line code)

[ Survey type] : Map Survey provides point and line survey
with an optional background map. After selecting the line, the
collected points will be automatically connected into lines.

? [Survey Method] : Click to switch Topographic point, Quick point.

4.3.1 Point survey
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Survey type select the point, enter the Name, code, select the survey
method, modify the antenna parameters, etc., click measurement.

3

Lo o

[Go

4.3.2 Line survey

Points and lines will be displayed in different colors or styles (the
color of points and lines is mainly based on the color selected when
creating a new code, which can be referred to "Project" - "Code").
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i [ Polyline ):Support polyline, arc, multi-point arc, spline curve, one

point circle, three-point circle, square, square center, rectangle,
rectangle center.

N' [Lines] :Enter The line segment editing page.

C' [ close] : When the number of points on the polyline is greater

than 2, the line supports closure.

Close the current polyline?

No

3% [Break drawing ] : Break the measurement from the current line
and proceed to the next task.
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U [Invert] : Swap the start and end of a line segment.

® [Rollback] :delete a line or delete a line and points on it.

Delete the last point?

Delete the last segment

| [ Delete the last point

No

1.Multiple line types

Do

N
028
¥ O

u|

c]

=

IEI

~_Polyline is a line formed by connecting the collected points in
turn.

“The arc is automatically generated by collecting three points.

. Multi-point arc is a quasi-synthetic arc by collecting multiple
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points.

““The spline curve is a pseudo-synthetic curve for collecting multiple
points.

@ One point circle is the center of a circle plus any point on the circle.

O Three-point circle is a circle generated by any three points on the
collection circle.

O The square is obtained by collecting two points on the opposite
side of the square.

4 Square center is to collect the center point of the square (that is,
the intersection point of the diagonal) and then collect the center
point of any side of the square to find the side length to generate a
square.

[ Rectangle is to collect 2 points as the wide edge of the rectangle,
and then collect any point (including the point on the extension line),
the vertical distance between the point and the wide edge is the
length of the rectangle height to generate the rectangle.

& The rectangle center is to first collect the center point of the
rectangle (the point where the diagonal intersects), then collect the
center point of any side of the high side to find the length of the wide
side, and finally collect any point of the wide side (including the point
on the extension line) to find the length of the high side to generate
the rectangle.

Select the corresponding e icon, the line type can be changed to:
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polyline, arc, multi-point arc, spline curve.

2.Zip-Zag survey

€ 123-3-Multiple line survey

Completed

J o #

O f‘ I\’ Points: 3 Name: Line_3
o2

@) A, Points:3 Name: Line_2
o M

O r‘ I\’ Points: 4 Name: Line_1

On the multiwire screen, click Zip-Zag, the Zip-Zag survey screen is
displayed (the line type can be changed also), click Next, survey will
be made in this order: Line 1 - line 2 - line 3 - line 3 -line 2 - line 1 -
line 1-line 2 -line 3, etc.
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&«
Completed o o o#3
Points: 3 Name: Line_3 h\
W 43 r % IS
. - G i e Mc %o e -
O [, Points:3 Name:Line 2 o @ @
£, Poinis 4 Name:Line_1
W mo# o0
O r‘ (\y Points: 4 Name: Line_1
=2
7
A= 1
i 2 neg Line 2 Eine3
W
ELS
10
A
S fia)
i

A
o IE
]
l

3.Multiple code survey

On the multiwire screen, click Multiple code, the Multiple code
survey screen is displayed (the line type can be changed also), select
the line segment that needs to be measured at the same time, click
Next to jump to the measurement interface, and the point where the
receiver is located will be connected with the selected line segment
at the same time. After measurement, the points will be displayed
together on the selected line.
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€ 123-3-Multiple line survey < 123-3-Multiple code
Completed = i #3
0O [ Peints:3 Name:Li
g M #3
O s e
. -  f Points:3 Name: Line_2 @ IN % O 6 <
O Points: 3 Name: Line_2 #1
[SY) 0 o ® 3 ®
£ & Foints 4 Hame Li
g A o
OBEN Y s
=2
= .
A= 1
6 9
g 2 e 1 Line 2 tne-3
T
AR
10
"
e &
s

A
L]
]
i»

4.Add and Continue
Click Add to new a line.
Select an existing line, Click Continue to Continue surveying the line.

When measuring features (including points, lines, and surfaces), if the
current feature is not measured at one time and other feature is
measured, the software will automatically suspend the current
unfinished feature.

In multiwire Management, users can view the Active lines and
Completed lines.

Completed

Select line and swipe right, it also supports ﬂ deletion,
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renaming, ' inversion, cIosing,and completion.

1 Elé

f' .r\_, Points: 3 Name: Line_2

nn#l

r‘ {\] Points: 4 Name: Line_1

4.4 GNSS Survey of hydro survey

Hydro survey is used for detecting the height of water surface and
underwater terrain. User can design the route of echo sounder and
get the value of depth, seabed elevation, surface elevation.

Waypoint plan

Click Waypoint plan in the main interface, then user can pre-define
the survey route.
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& Sloan-Waypoint plan

Length:0.000m

Q%

rA
L

®

[T :Draw route line icon.
. Delete route line icon.
: Draw parallel lines icon.

: locate to current position icon.

b g
AR

v Full screen view icon.
Setting

Click E: in the main interface, user can set the parameters.
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rey  Stakeout Display  Too

Interval

By time 1.000 Second
O Bydistance 16.404 ift

Waterline

0.000 ift

Min quality
0

Deviation

2.000m

Interval: There are two types of hydro survey methods: By time and
By Distance.

Pole height: The vertical or slant height of receiver.
Waterline: The depth of the boat draught.

Min quality: Used to filter low-quality data. When the quality
coefficient is lower than the Min quality, LandStar won't store points.
The quality value comes from the echo sounder, value goes from 0 to
100.

Deviation: Set the deviation limit from the designed route line.
Survey

&

During the survey user click to start a survey. Tap € to stop the

survey.

Page |238



‘ Waypoint plan

0 BERNEEE oxn
2.000m Points 0
2203

Compass: The direction of the ship sailing.

IO The position and distance of the ship in the direction of

the preset route.
Depth : The real-time value of depth.
Points : The number of points that have been collected.

Click point library to manage the collected points. User can query,
delete, and check the detail of every point.
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4.5 GNSS Stakeout

4.5.1 Point Stakeout

First all, we need to open a project or create a project before we start
the point stakeout

& rojects job-202210:

| current project

job-20221031173637 2017-01-01 >

WGS84 08:00:15

| Projects Name # Time ¥

job-20221026110736 2022-10-26 >
00:00:00

26092022LLnuccens6ypr 2022-09-25 >
00:00:00

Sloan 2022-09-21 >
00:00:00

Ato-Tok-Hos PO 2022-07-20
OU'OU'DG

job-20170101080403 2017-01-01 >
00:00:00

In this case, we will use a CAD file as simple.
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< Click to connect

< Click to connect

Points > T1 5.906 >

Points > Tz 5.906 >

o [m]

From points library: Select a point from points library ,you can also
add a point manually, or import/export the point file in this faction .

& Sloan-Points H

Points to be staked

All ¥ NameY¥

Name North(N)[m] East(E)lm]

g} PSD-98 90574.522 76506.896 I
IN,  pspo7 90573.905 76499.848
= 90573.905 9

IN,  Psp-9s 90573265 76492.551
N, 3 551

IN PSC-13 90414.423 76507.59
— SC-13 0. 123 76507.599
N, psc12 90414197 76503.302
— 9 7 765

IN PSC-11 90413.9 D 2
- 0413.974 76500.762
N ! - " a
IN,  psci0 | 90413.253 76494.25 0k
L] PSC8 90421595 76506970
i, 90421.595 6506.97

From Stakeout points: Select a point from stakeout points library.
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Points
Name ¥
Name North(N)[m] East(E)m] E
P STK1 48590.000 28745.000 I
P PSD-12 90436.569 76405.088
P PSD-13 90438.100 76411.224
P PSD-14 90438.729 76418.397
P PSD-15 90439.191 76423.676
P pspis 90445.168 76423.153
P PSD-17 90444.706 76417. B7ﬂ
P PSD-18 90444.077 76410.700

Online map: Users can choose the online map which they want to
use as background.

Onlinemap ® =
] o
~ I
G L

Google Im Bing

o o

Yw [

V-World Geoportal
o u}
N K

LS
e 2451y

Enter a point: Users manually input the name, code, and coordinates,
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then click Stakeout.

Add a stakeout point

Name

TempPoint1,

Code

North(N)

East(E)

Elevation

ATUO nearest point: The ATUO nearest button is to rank points
according to distances.

3 @ i @ 95% 08:30
Click to connect

Tr 5.906 >
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Full view: Users can view the full map.

30

Click to connect

Center: Users can click it once to make the map always heading north,
click it twice the map will rotate in the direction of PDA, click it three
time the Auto centering will be turned off.
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< Click to connect < Click to connect

Points > Tz 5.906 >l Points > Tz 5.906 >

Snap:Users can choose a point from the map by the arrow.

< Click to connect

Points >

Click the compass icon will show distance and direction to the point.
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Click the survey button to stakeout the point.

< Click to connect

Points >

[oist— | (0
(@]

<

User can set the Antenna height in Antenna height.

< Sloan-Antenna height

Type Vertical H O SlantH

Antenna
5.906 ift
height

| Used list
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Click Settings icon to open the settings.

Sloan-Settings

Stakeout Display  Tools IMU

Survey method

Topographic point survey -
| Accuracy check

Horizontal tolerance

0.030m

Vertical tolerance

0.164 ift

DIFF age

10 Second

MAX PDOP

6.000

Stakeout settings: Users can change the store settings, the tolerance
settings and the miscellaneous settings in this part.

< Sloan-Settings < Sloan-Settings

o Dy eds LN Gy Display Tools MU
o e
| store
Point name prefix Stakeout tolerance 3
STk 1.000m

| Miscellaneous
Target station as a point name

Auto zoom
Display point name, code input box

Use PDA compass

| Tolerance

Stakeout tolerance 1 Remove staked points from list after
stakeout

0.050 m

Previous/Next skip staked points
Stakeout tolerance 2

0.500 m Stakeout survey points

Stakeout tolerance 3 Search the nearest point from the
stakeout list only

Page |247



CHCNAV

Tools

The Tools setting includes all the tools, selected and unselected.

< Sloan-Settings & Sloan-Settings

keout  Display IMu E-Bubble keout  Display IMU E-Bubble

| Unselect items | selected items | Unselect items | selected items
g

& Import Dxf . Points manager 2 Points manager
&0] CAD view

S Layers (> =8 online map [»| =8 onlinemap

T C, Redraw

@ Map zoomin P+ Enter a point P+ Enter a point
52 Explode

(Q Map zoom Out © ] Fullview © ] Fullview
Add text

&R] CAD view * & Center > center

T Delete object
C, Redraw \D Snap \Q Snap

& Locate to
5» Explode [l =
s
/ Offset stakeout
Add text

[ save object

Import DXF: Users can import the DXF flies from memories.

irectory Search file
,» Internal storage
/storage/emulated/0

Back
/storage/emulated/0/1ACHCExportFolder/
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Layers: Users can show/hide the layers.

< Sloan-Layers i

13 K >
[} - LINES >
[} - POINTS >

DDD(with coordinates) >

Map Zoom in/out: User can zoom in/out the map by these two tools.

CAD View : Users can edit the CAD map in this tool.

1~

Sloan-CAD view

|
<
e

rA
5]

© lo

»
Measure

(]
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Redraw : User can regenerate the drawing. Click OK to redraw the

map.

Do you want to regenerate
the entire drawing? It also
i the drawing datab
for optimum display and object
selection performance. This

may take a few moments.

Cancel

Explode: Users can break a compound object into its component
objects. Click OK to explode the selected object. It's the same
command in AUTO CAD.
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Explode the selected object?

Cancel

Add text: Users can add text to where they tap the screen.

S Click to connect

Points > Ti 5.906 >

Add text

Text CHCNAV

m
Cancel =
(=
<
TR (S
qgwerr tyuiop
asdf gh j k| W g
4 z xcvbnm@&a@ &
= o7
7123, @ | BahasaMelayu X B

v < @) (m]

Save/Delete object: User can save or delete the chosen object.
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Name

Code
North(N)
48455282 m Delete item(s)?

East(E)

Cancel

28733.291m

Elevation

0.000 ift

Desc

Locate to: Users can locate the screen center manually.

Locate to

North(N)

East(E)

Cancel

Off set stakeout point: Users could manually input coordinates, pick
from the map, instant survey, or select from point library. After
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inputting distance and azimuth, click Result then input the name of
the new point. Click OK.

& Sloan-Offset stakeout < Sloan-Offset stakeout

| Ref.point

Method North(N)
ort

Distance + Azimuth
| Ref.point

East(E)
North(N)

Elevation
East(E)

| Distance + Azimuth
Elevation

Horizontal distance

Azimuth(0~360)

Horizontal distance
000:00:00.000

| Distance + Azimuth

Users can also choose the Alignment offset function to stakeout point
by entering lengthen and offset distance.
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< Sloan-Offset stakeout < Sloan-Offset stakeout

| End point
Method North(N)
Alignment offset
| start point East(E)
North(N)
Elevation
East(E)
| Lengthen + offset
Elevation Lengthen
| End point Offset distance
North(N)

IMU : Users can change the IMU settings. (The device must have the
title sensor)

< Sloan-Settings

keout Display  Tools E-Bubble

| Titamu)

Use IMU

Show IMU button

Frequency of output

S5HZ

E-bubble : Users can change the E-bubble settings. (The device must
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have the title sensor)

< Sloan-Settings

keout Display  Tools MU

Auto-measure

Automatic measurement after leveling of
pole.

Tilt warning

E-Bubble sensitivity

8 Minute

E-Bubble response

Low

Calibration expiration time

30 Days

No tilt sensor.

4.5.2 Line Stakeout

Line: Users could choose object from the map or manually input the
point on line.
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< Click to connect

Lines > LYEIEL

® stake

0.000

S

9181

8.591

¢ rn
AR L4

Stake: Click the stake button can choose the way how we stakeout
the line. In this mode, users can stakeout the line stake by stake. User
also can change the parameters, Start station, Station interval and the
offset settings.

Stake OToIlne ONode

Start station
0.000 m
Line start station, which is usually 0.

Station interval

20.000 m

Offset distance

0.000 m

Offset angle
090:00:00.000

Target station

Cancel
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To line: Users can stakeout any point on the line in this mode. Users
can also change the Start station and the Offset distance.

O Stake To line O Node

Start station

0.000 m (<}
Line start station, which is usually 0.
Offset distance

0.000 m

Cancel

Node: The system will automatically choose the feature point of the
polygon or the line. Such as the center of the circle, the corner of the
polygon and the line.
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O stake O Toline Node

Start station

0.000 m [x]
Line start station, which is usually 0.
Offset distance

0.000 m

Offset angle
090:00:00.000

Cancel

—
Dist:— Stn:——

Cross: — Cut: —H#
Along: —

o.' a:
=2 =2

pd
2

¢ 7
AR L
w¢ rA
AR L

= Cm O

d O [m} N @) ]

Polyline: Users input the name of the polyline, start station distance,
select points. Click Next.
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Name

Start station 0.0000m

Vertices s R

Length 2D

Length 3D

AN
Save it to lines manager

Arc: Users input the arc name, start station distance. Select the arc
mode and input values as the mode needs. Click Next.

Arc(3 points)

Arc(2 points + R)

Arc(point + azimuth + length + R)

Circle: Users input the circle name. Select the circle mode and input
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values as the mode needs. Click Next.

Circle(3 points)

Circle(point + R)

Alignment: Users input the name, start station distance. Choose
horizontal or vertical alignment item. Click Next.

= CHC-Stakeout Alignment

Parameters

Name
Start station 0.0000m
Vertical alignment Type
Line

Leftarc

Right arc

No data in current list Left transition
Please check the button below to create the data

Right transition

N
Save it to lines manager
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Stakeout of point on line: Click multifunctional icon to open
to-the-line function. Set horizontal offset, then click Stakeout.

< CHC-Setting
Stakeout static

Offset

H.Offset 10.0000m

Stakeout of station&offset: Click multifunctional icon to open
Stakeout of station&offset function. Set start station distance, station
interval distance, azimuth, and horizontal offset, then click Stakeout.
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< CHC-Setting

To the line

Station 0.0000m = +

Station interval 20.0000m

Offset

Azi(0~360) 090:00:00.0000

H.Offset 0.0000m

Position

Local N 0.0000 m

Local E 0.0000 m

Elev. 0.0000 m
N

Move as the instructions say and users can switch between map

mode and compass mode for convenience. Click the survey button to

stakeout the item.

4.5.3 Stakeout of surface

Click surface icon, the surface library will pop up automatically.

CHCNAV LandStar 8.1 User Guide
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® Click to connect & 164832-Surfaces i
A L2

Map survey Point survey  Control survey

=5 0 (w

Point stakeout  Line stakeout ~Surface stakeout|

@ (e 3

3
CAD view Road stakeout ~ Site calibration -
) & e ﬂ
204 s -
Base shift Hydro survey Continuous No data in list.
More

= ] o *

Project [NSUVEY Config Tools

Click new then input the surface file name, Click OK to continue.

New surface

Surface name

test

Cancel

Click Add to add points manually.
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< CHC-Surfaces edit

Add point

North(N)

No data in current list Elevation
Please check the button below to create the data

Cancel

Click Select to pick points from the points list.

< CHC-Surfaces edit

Al ¥ Namev | Enterakeyword
[[] selectall
OF  2ami03 3450064.605 i

O  2q1033 3450064.607
OF  2awi032 3450064.600
O 203 3450064.600

% 2qw1030 3450064602
OF 20 3450064.606
No data in current list
2qzb1028 3450064604
Please check the button below to create the data g% | e
OF  2awi027 3450064.604

O 2q102 3450064.605
OF  2azmi02s 3450064.604 a
OF 2amwi02 3450064.603
O  2qzv1023 3450064.605

OF  2awi022 3450064.607

EH ECE 5N | N T

Click Import to import the Text file or other formats file.
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o er forma Text file Other formats
Point type
= Formiat > Internal storage
Enter points DXF\DWG file Istorage/emulated/0
FoLaE ® B/a . . /emulated/0/CHCNAV/LS7_Projects/
IBTEAS oIt ) storage/emulate _Projec
BIRABneh (Kixt) 190TEST825/
| codes
| Parameters Istorage/emulated/0/CHCNAV/LS_Projects/
190TESTB25/codes
Use header ® | gis

Istorage/emulated/0/CHCNAV/LS7_Projects/
190TEST825/gis

Extension Axt
| regions
Istorage/emulated/0/CHCNAV/LS7_Projects/
Separator Comma(,) I90TEST825/regions

Lat/Lon format 0°00'00.00000"

Name,Code,North(N),East(E),Elevation

- N o

After inputting enough points, click Save and come back. Left slide

surface for more operations.

< I90TEST825-Surfaces

test Points:0
2D area:0.000
Min elev:0.000

Save result?

Open surface File: Click to open the surface file. Including CASS DTM
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File, HC DTM File, 3D DXF file and LandXml File.

/storage/emulated/0/360Download

] 360Log
Jstorage/emulated/0/360 og

| Alarms

Open Jstorage/emulated/O/Alarms

| AlivcData
Istorage/emulated/0/AlivcData

CASS DTM(:sjw)

] AnZoHS
HC DTM(hct) /storage/emulated/0/AnZoHS

| Android

3D DXF(.dxf) Jstorage/emulated/0/Android

LandXml(xml) | Backucup
/storage/emulated/0/Backucup

| BaiduNetdisk

Cancel /storage/emulated/0/BaiduNetdisk

] BaiduYuedu

Istorage/emulated/0/BaiduYuedu a

] Btsdkgame
Istorage/emulated/0/Btsdkgame

| ByteDownload
Istorage/emulated/0/ByteDownload

| __CHCNAV

In stakeout interface, find the target following the arrow's direction.
The text indicates the design height, current height, fill or cut depth
when receiver is in the surface area. Click stakeout icon to stakeout.
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Surfaces > (ES¥3

Elevation Design elevation >
43.024m -172.877m

Cut:215.901m

56126

)
&

.

0qzb$339

CELON I SN @

———
N 3649266378 E 612364562
4 Pl
Elevation 43024 PDOP 1680
4 4
DIFF age 1 2Ddist. 10426040
4 4

Stakeout: Find the right position and click stakeout icon for staking
out.

L]
** icon s to show the points data base.
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& I90TEST825-Points

Points Points to be staked

All ¥ Name¥  Enterakeyworc
I
24701034 3450064.605 62}
24201033 3450064.607 62
24201032 3450064.600 621
24201031 3450064600 621
29201030 3450064.602 621
24201029 3450064.606 62;
24201028 3450064.604 62;

2qzb1027 3450064.604 62

0000000000000

2qzb1026 3450064.605
2qzb1025 3450064.604

2qzb1024 3450064.603 62
2921023 3450064.605 62,
26251022 3450064 607 %

Export.

Onlinemap @

o

L

Bing

o
1l

Geoportal

(S
HHERIE

CHCNAV LandStar 8.1 User Guide Page |268



CHCNAV

&)

icon is to show real-time fill or cut information.

» . . .
® icon is to export the stakeout file, support csy, txt, and dat file.

€ out report 190TEST

File name

I190TEST825_2022-11-16-08-56-58
Type

Share.

= =

xunlei
Jstoragelemulated/Ofuniei

xy_data
Istoragelemulated/ony. data

media
Istoragelemulated/Olycmedia

youku
ItoragelemulatedOouku

q
zhihu
zzsdk

= icon is to the CAD view function. Refer to section 3.13 CAD view.
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4.5.4 Foundation stakeout

1. Click Foundation stakeout.

Foundation
stakeout

2. Click Foundation icon, click new to create
foundation.

€ undation list job-2

@
© ]

a
2
S

o XD & M
¢

l
|

3. Users enter the name, select the side line, enter the offset (left

represents the left offset of the line direction, right represents the

right offset of the line direction), slope, elevation, etc.
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Name

@) Left O Right
Offset  2.000 K

Slope (%) |15 °

Elevation 13698 3K

Slape (%)

/s
@ Slope (1:N)

4. Select the surface file (this step is not necessary, can get the
foundation surface intersects with the excavation line.

& job-20240428133625-Fou 5-Surfaces (1)
1

Naia m1 Points: 4
2D area: 610.465 F753K 3D area: 610.465 F753% (4

Min elev.: 13.980 Max elev.: 14.000

Offset 2,000 K

Slope (%) 1.5

Surface

[x]
‘|4 A

\

|
il .

5. After the new foundation pit is built, then stakeout the
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excavation line. Find the excavation line and stakeout according to the

prompt information.

=N

To foot: -0.106 3
Up: 0.106 3 Outward: —
Slope: 1:0.11 Offset:-00123%%  /

N

®

H:0003
V:0005

T 1.600>

-

To foot: -0.107
Up: 0.108 3 Outward: —
Slope: 1:-0.54 Offset: -0.058

| @ %

o
2
1

]
[

'

v ra
X La

G
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6. Select the green auxiliary line for stakeout.

Foundation > |l Foundation > |l

- [ . B
Left: 14.724 Slopel: 1:0.17 Left: 0.014 % Slope1 : 1:5.03
h Down: 30.627 3%  Slope2: 1-:0.85 Up: 0.323 3 Slope2: 1:5.10
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4.5.5 Visual Stakeout

If the current device is a visual receiver like the CHC i93, an AR
(Augmented Reality) button A will be shown on the map screen. Click

on this button to enter the AR mode.

Once activated the AR button will change color: to indicate
activation.

Your data collector must be connected to the receiver by 5 GHz Wi-Fi (not
Bluetooth or 2.4 GHz Wi-Fi) for the Visual survey and Stakeout functions

to work.

@

In Options on the Stakeout tab, under miscellaneous there are

Distance to switch to Visual Stakeout (Near) and Distance to switch to
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Visual Stakeout (Far) settings. Setting the Near distance to 10 to 50 m is

reasonable. Setting the Far distance between 10 and 50m or more is
probably reasonable. Your settings may depend onsite terrain and

personal preferences.

If you are further than the Far distance, LandStar will show the map
screen with optional map backgrounds. If you are between the Near and
Far distance, LandStar will show the front facing camera. Once you reach
the Near distance from the stakeout point, the bottom facing camera will
be shown. As you move closer to the point being staked, the view will

automatically zoom into better show the target point on the ground.

Dist:55.788m

N: 32.819m Cut: 0.119mi4
E: 45.113m Elev.: 13.490m

B QN B« x| F

1

o *

]
1A

!

(¥

w¢ T
»{" AR L

< Auto nearest >

A virtual pole is overlayed on the image (usually on top of the data
collector bracket and your hand.) The number of blue arrows is

proportional to the distance to the target.
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The distance, cut fill along with the AX, AY or forward/left/right
(depending on the panel settings on the map screen) are
updated continuously.

When you are within the staking tolerance, a green target will be
shown centered under the pole tip:

Click on ] start measurement button to measure a new point at

the current location. Click on Close X (top right corner) to return

to standard non-visual Point stakeout. Click on the Back

button (top left corner) to return directly to the Main menu.
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4.6 Road

4.6.1 Road stakeout

LandStar Roading is a module that allows to create and manage road
design data and perform all the necessary stakeout operations
without to use point coordinates but by using original design data.
The user is free to stakeout and to have road design information at
any stations.

Road design data can be created or be imported from LandXML
format, and the complete design can be managed directly on the
controller; it is possible to manage more than one axis at the same
time and all design data are displayed in the plan view and
cross-section view.

It is possible to work in two different ways:

Cross-sections at specific stations: in this case at any stations the
interpolated cross-section is calculated.

Cross-sections templates: one or more cross-section template can be
applied along the center line; cross-section template can be fully
customized by the user by defining the cross-section shape and also
additional information as superelevations and widenings.

Is is possible to stakeout the road design data and sideslopes at any
station and with any offset; the point to stakeout can be easily
specified on the cross-section view and your current position is
displayed in two different views: plan, cross-sections.
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A useful command called ‘Where am I’ allow to have all design

information about your current position along the road: station, H
offset, H alignment, V alignment, Design elevation, Elevation,
elevation difference from design elevation and from current surface,
Cross slope.

A command called ‘Survey cross-section’ allow to measure
cross-section points at any stations.

It is possible to stakeout road design data and use a tridimensional
design model(surface) as reference for the elevations.

4.6.2 roads manager

Road manager is the control panel of all the data of the road project.
They are listed all axes that have been loaded; the road definition can
be imported from LandXML format.

It is possible to list road in two different ways:
Select: in this case you can select a road to stakeout.

Edit: when you click a road, the Delete, Edit and Property menus
appear, enabling you to delete or edit the road definition, or to edit
the properties of the road.

You can switch between Select and Edit modes via the Modify menu
at the top right.

Note: If the road is imported through a LandXML file, you
cannot edit the definition of the road, can only view it.
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Define a CHCNAV road

When defining a road, you create a rodx file and add elements
to complete the road definition.

The station equations define station values for an alignment.

The horizontal alignment defines a line that runs along the
center of the road.

The vertical alignment defines the changes in the elevation of
the road.

The cross-section template defines a cross section of the road
at a point across the road to define how wide it is at different
points.

The cross-section template must be defined only for the right
side of the section but the definition can also be used for the
left side.

Add a template for each change in width. The template may
consist of any number of strings.

Add cross-section template positions to assign the appropriate
template at different stations along the road.

Add superelevation and widening to add extra slope and
widening on curves in a road design to assist vehicles
negotiating the curves.

The sideslope template defines the shape and the
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characteristics of the section to be applied along a track;
through the composition of simple linear elements, it’s also
possible to define shapes of complex sections.

The sideslope template must be defined only for the right side
of the section but the definition can also be used for the left
side.

Add sideslope template positions to assign the appropriate
template at different stations along the road.

Field Description
Name Enter the Name to define the road.
Horizontal Select the Horizontal alignment entry method
alignment entry | to define the horizontal alignment: Elements,
method Pl, Coordinates.

If select Elements to define the horizontal
Element entry

alignment, you can select the Element entry
method

method: Length, End station

Elevation rotation | Enter the distance of the point of rotation
axis position referring to the central axis.

Start station Enter the Start station to define the road.

Key int the station equations

Use Station equations when the horizontal alignment has
changed but you wish to remain the original station values.
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Field Description
Ahead Enter a station value to define the equation.
Back Enter a station value to define the equation.

Note: If the Ahead station value is greater than the Backside
station value, this equation is an Overlap. If the Ahead station
value is less than the Backside station value, this equation is a
Gap.

Key in the horizontal alignment

To define the horizontal alignment, you can use the:
Elements entry method

Points of intersection (Pl) entry method
Coordinates entry method

Note: To change the entry method for the road, edit the
properties of the road. However, once you have entered two or
more elements definition the horizontal or vertical alignment
definition, the entry method cannot be changed.

Elements entry method

As you add each element to the alignment, fill out the fields
required for the selected element type.

Line elements

To add a line to the alignment, select Line in the Type menu:
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Field Description
Length Enter the Length to define the line.
Start offset Enter the perpendicular offset of the starting

coordinate of the current element and the
ending coordinate of the previous element.

Start north

Enter the Start north to define the line. If
current element is not the first one, the value
will be calculated automatically.

Start east Enter the Start east to define the line. If current
element is not the first one, the value will be
calculated automatically.

Azimuth Enter the Azimuth to define the line. If current
element is not the first one, the value will be
calculated automatically.

Use azimuth | If check it, you can enter Azimuth instead of the

constraint automatically computed value.

Left arc\Right arc elements

To add an arc to the alighnment, select Left arc\Right arc in the

Type menu:

Field Description

Length Enter the Length to define the arc.

Start offset Enter the perpendicular offset of the starting

coordinate of the current element and the
ending coordinate of the previous element.

Start north

Enter the Start north to define the arc. If current
element isn't the first one, the value will be
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calculated automatically.

Start east Enter the Start east to define the arc. If current
element isn't the first one, the value will be
calculated automatically.

Radius Enter the Radius to define the arc.

Azimuth Enter the Azimuth to define the arc. If current
element isn't the first one, the value will be
calculated automatically.

Use azimuth | If check it, you can enter Azimuth instead of the

constraint automatically computed value.

Left transition\Right transition elements

To add a transition to the alignment, select Left transition\Right
transition in the Type menu:

Field Description
Length Enter the Length to define the transition.
Start offset Enter the perpendicular offset of the starting

coordinate of the current element and the
ending coordinate of the previous element.

Start north

Enter the Start north to define the transition. If
current element isn't the first one, the value will
be calculated automatically.

Start east

Enter the Start east to define the transition. If
current element isn't the first one, the value will
be calculated automatically.

Start radius

Enter the Start Radius of the transition to define
the transition. For Entry Transition, the Start
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Radius is usually infinite.

End radius Enter the End Radius of the transition to define
the transition. For Exit Transition, the End
Radius is usually infinite.

Azimuth Enter the Azimuth to define the arc. If current
element isn't the first one, the value will be
calculated automatically.

Use azimuth | If check it, you can enter Azimuth instead of the
constraint automatically computed value.

Points of intersection (PI) entry method
To add an element to the alignment, select Pl Type:
Pl without curve

Pl Without Curve is a point of intersection that doesn't contain
curves.

Field Description

Name Enter the Name to define the point of
intersection.

North Enter the North to define the point of

intersection.

East Enter the East to define the point of intersection.

Note: The start point and end point of the alignment must be PI
without curve.

Pl
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Plis a point of intersection that contains curves.

Field Description

Virtual Pl Define a curve with a corner greater than 180
with the previous PI.

Name Enter the Name to define the point of
intersection.

Radius Enter the Radius to define the point of
intersection, if the PI contains an arc.

North Enter the North to define the point of
intersection.

East Enter the East to define the point of

intersection.

Transition length in

Enter the Transition Length In to define the
point of intersection, if the Pl contains an Entry
Transition.

Transition  length

Enter the Transition Length Out to define the
point of intersection, if the Pl contains an Exit
Transition.

Enter the Transition Start Radius In to define
the point of intersection, if the Entry Transition
is incomplete. If a negative number is entered,
it will be used as a parameter to calculate the
length of the transition.

out

Transition start
radius in

Transition end
radius out

Enter the Transition End Radius Out to define
the point of intersection, if the Exit Transition is
incomplete. If a negative number is entered, it
will be used as a parameter to calculate the
length of the transition.
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Note: The type of transition supported by the software is
clothoid spiral. The clothoid spiral is defined by the length of
the spiral and the radius of the adjoining arc. If A2 = R*L, the
clothoid spiral is complete, otherwise it is incomplete. If the
entry transition is incomplete, you need to enter the start
radius. If the exit transition is incomplete, you need to enter the
end radius.

Coordinates entry method

As you add each element to the alignment, fill out the fields
required for the selected element type.

Line elements

To add a line to the alignment, select Line in the Type menu:

Field Description

Start north Enter the Start north to define the line. If current
element isn't the first one, the value will be
calculated automatically.

Start east Enter the Start east to define the line. If current
element isn't the first one, the value will be
calculated automatically.

End north Enter the End north to define the line. If current
element isn't the first one, the value will be
calculated automatically.

End east Enter the End east to define the line. If current
element isn't the first one, the value will be

calculated automatically.
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Left arc/Right arc elements

To add an arc to the alignment, select Left arc\Right arc in the
Type menu:

Field Description

Start north Enter the Start north to define the line. If current
element isn't the first one, the value will be
calculated automatically.

Start east Enter the Start east to define the line. If current
element isn't the first one, the value will be
calculated automatically.

End north Enter the End north to define the line. If current
element isn't the first one, the value will be
calculated automatically.

End east Enter the End east to define the line. If current
element isn't the first one, the value will be
calculated automatically.

Radius Enter the Radius to define the arc.

Key in the vertical alignment

If you created the road definition by keying in the horizontal
alignment, the elevations of those items are used to define the
vertical alignment as a series of Point elements.

As you add each element to the vertical alignment, fill out the
fields required for the selected element type.

Point elements
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To add a point to the vertical alignment, select Point in the Type
menu:

Field Description

Station Enter the Station to define the vertical point of
intersection.

Elevation Enter the Elevation to define the vertical point

of intersection.

Symmetric parabola

To add a symmetric parabola to the vertical alignment, select
Symmetric Parabola in the Type menu:

Field Description

Station Enter the Station to define the vertical point of
intersection.

Elevation Enter the Elevation to define the vertical point
of intersection.

Radius Enter the Radius to define the vertical point of

intersection.

Note: The start point and end point of the vertical alignment
must be Point.

Key in the cross-section templates

The cross-section template defines the shape and the
characteristics of the section to be applied along a track;
through the composition of simple linear elements it's also
possible to define models of complex sections that may be
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subject to superelevations and widenings in curves. Strings
typically define the shoulder, edge of the pavement, curb, and
similar features that make up a road.

Each element is defined by the Name, Slope, Width and
Vertical offset referring to the previous element:

Field Description

Name Enter the Name to define the element of the
cross-section.

Slope Enter the Slope to define the element of the
cross-section. From the central axis to the side
axis, positive values represent uphill and
negative values represent downbhill.

Width Enter the Width to define the element of the
cross-section.

Vertical offset Enter the Vertical offset referring to the previous

element of the cross-section.

Key in the cross-section template positions

After adding cross-section templates, you must specify the
station at which the Roads software starts to apply each
template. A template is applied from that point to the station
where the next template is applied.

Field Description

Station Enter the Station to define the cross-section
template position. The station is the start point
of the cross-section template will be applied.
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Left template Enter the Left template to define the
cross-section template position.

Right template Enter the Right template to define the
cross-section template position.

Note: If the cross-section definition changes, you need to reedit
the cross-section template positions.

Cross-section template position examples
Add a template for each change in cross-section strings number.

This example explains how positioning of templates and use of
widenings can be used to control a road definition:

Key in the superelevations

Superelevation values are applied at the start station, and
values are then interpolated from that point to the station
where the next superelevation values are applied.

Each element of the cross-section can apply a superelevation
value.

The software supports the following superelevation
interpolated types.

Linear

Cubic parabola

Field Description

Station The start station where the superelevation
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value is applied.

Primitive slope(%) The original slope value of the current
element of the cross-section.

Superelevation(%) Enter the Superelevation to the selected
element.

Key in the widenings

Widening values are applied at the start station, and values are
then interpolated from that point to the station where the next
widening values are applied.

Each element of the cross-section can apply a widening value.

The software supports the following widening interpolated
types:

Linear
Cubic parabola

Quartic parabola

Field Description

Station The start station where the widening value is
applied.

Primitive width The original width value of the current element

of the cross-section.

Widening Enter the Widening to the selected element.

Key in the sideslope templates
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The sideslope template define the shape and the characteristics
of the sideslope to be applied along a track; through the
composition of simple linear elements it's also possible to
define models of complex sideslope.

Each element is defined by the Name, Slope, Width:

Field Description

Name Enter the Name to define the element of the
sideslope.

Slope Enter the Slope to define the element of the

sideslope. The shape of the sideslope is relative
to the left/right side axis point at a certain
station. From the side axis to the direction away
from the center axis, positive values represent
uphill and negative values represent downhill.

Width Enter the Width to define the element of the
cross-section.

Key in the sideslope template positions

After adding sideslope templates, you can specify the station at
which the Roads software starts to apply each template. A
template is applied within a range specified by the start station
and end station.

The software supports the following sideslope transition types:

No gradient: The same sideslope template is used for this
range.
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Gradient: A start template is applied at the start station and an
end template is applied at the end station. The values defining
each element are then interpolated linearly from the start
station to the end station. The start and end template must
have the same number of elements.

Field Description

Start station The station that the sideslope template begin to
be applied.

End station The station that the sideslope template stop to
be applied.

Transition method | The transition type from the start sideslope
template to the end sideslope template.

Start template Define a sideslope shape at the starting of the
range.

End template Define a sideslooe shape at the ending of the
range.

Import road definition from LandXML format

LandXML road file can contain one or more alignments with
associated road definition information.

Select the LandXML file to import. All axes will be loaded and
visualized in the list.

The software can obtain the following road components from a
LandXML file:

Station equations: Define station values for an alignment.
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Horizontal alignment: Define a line that runs along the center
of the road.

Vertical alignment: Define the changes in the elevation of the
road.

Cross-section: Define how wide it is at different points across
the road. The cross-section may consist of any number of
strings.

String interpolation

The cross-sections are computed by determining where the
cross-section line, formed at right angles to the alignment cuts
the strings associated with the alignment. For interpolated
stations the offset and elevation values for the position on an
associated string is interpolated from the offset and elevation
values of the previous and next positions on that string. This
ensures the integrity of the design, especially on tight curves.

See the following example, where the cross section at station
100 has a string offset from the alignment by 3 and an elevation
of 25. The next cross section at station 120 has a string offset by
5 and an elevation of 23. The position on the string for the
interpolated station 110 is interpolated as shown to give an
offset of 4 and an elevation of 24.
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Note: No interpolation occurs between cross-sections with an
unequal number of strings.

4.6.3 Stakeout road

Stakeout of a road axis is quite similar to stakeout an element
by station and offset.

According to the entered station it’s interpolated and visualized
the corresponding cross-section. On the calculated section
specify the distance from the center line; it’s possible to select
the vertex also from graphic view.

Field Description

Real time station | Automatically calculate the stakeout station
according to the current position.

Mode The mode of offset value, right angle offset or
skew offset.

Cross-section Select the vertex from graphic view.

surface

Offset Define a point at a right angle to the alignment.
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It's possible to add an additional offset for
construction.

Elevation The elevation of the target; It's possible to add
an additional vertical offset for subgrade.

Azimuth Skew direction, a delta from the alignment
tangent clockwise.

Length The offset along the skew.

The stakeout panel contains the information to get the target
point.

The last part of the panel can show the following information:
Dist.: The distance from current position to the target.
Stat.: The station of the current position.

Forward/Backward: Navigation information from current
position to the target.

Left/Right: Navigation information from current position to the
target.

H.Offset: The distance from the current position to the
alignment.

Delta station: The difference between the station of current
position and the station of the target.

Cur/Fill: Vertical cut/fill to the design.

Stakeout relative to a DTM
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You can display the cut/fill to a digital terrain model (DTM)
during stakeout, where the horizontal navigation is relative to
the road, but the displayed cut/fill delta value is from your
current position to a selected DTM.

4.6.4 Stakeout side-slope

The procedure allows to perform the calculation and the stakeout of
the point of intersection of the project side-slope with the existing
terrain; the position is calculated on the basis of a slope of project
and referring to a station and to a distance(offset) on the outermost
of the cross-section.

Field Description

Match the | Automatically select a sideslope template based

template on the current position and the sideslope

according to the | template positions.

station

Station The station of the current position.

Template The sideslope template of automatic or manual
selection.

Target The stakeout target, feature points of the

sideslope or the slopes.

The side panel contains the information to get the point of
intersection; The latest information reports the current value of the
slope and the direction to take on the perpendicular to the reference
element, to achieve the value of project slope.
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The last part of the panel can show the following information:

Stat.: The station of the current position.

H Offset: The distance from the current position to the alignment.
Inward/Outward: Away from or near the centerline.

Down/Up: Vertical cut/fill to the design.

Cur/Fill: Perpendicular cut/fill to the design.

4.6.5 Where am |

This function is able to provide much information concerning the
current position referring to the selected road.

Basing on the position they are visualized the following information:

Field Description

Station Station in which you are located.

H Offset Distance from the center line of current road.
H alignment Element of the planimetric track.

V alighment Element of the altimetry track.

Design elev. Design elevation in which you are located.
Elev. Elevation in which you are located.

Cut/Fill Elevation difference.

Cross slope Cross slope in which you are located.

4.6.6 Survey cross-section

Page |297




CHCNAV

The procedure allows to perform the measurement along a

cross-section. During the cross-section measurement, a red auxiliary
line will be created. The cross-section data measured can be used to
calculate the volume.

Field Description
current Get the station of current position.
Station The station of the current position.

The cross-section survey panel contains the information to measure
cross-section points.

The last part of the panel can show the following information:
Stat.: The station of the current position.
CL offset: The distance from the current position to the alignment.

Delete station: The difference between the station of current position
and the station of the target.

Cur/Fill: Vertical cut/fill to the design.

4.6.7 Stakeout report

Use the Report export function in the software to generate a
report from survey data. Use the report to transfer data from
the field to your client or the office for further processing with
office software.

A table present the list of all the stakeout points with
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differences, in distances and elevations, between the design
coordinate and the stakeout coordinate.

The file format is:

Field Description

Point name The name of the measured point.
Target N The northing coordinate of the target.
Target E The easting coordinate of the target.

Target elevation

The elevation of the target.

Target station

The station of the target.

Target H Offset

The H Offset the target.

Measured N The northing coordinate of the measured point.
Measured E The easting coordinate of the measured point.
Measured The elevation of the measured point.

elevation

Measured station

The station of the measured point.

Measured H
Offset

The H Offset of the measured point.

Delta station

The difference between the design station and
the stakeout station.

Delta H Offset

The difference between the design H Offset and
the stakeout H Offset.

Delta elevation

The difference between the design elevation
and the stakeout elevation.

Cross-section
offset

Horizontal offset relative to the cross-section.

Time

The time of the measuring point.
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4.6.8 Display the available stations

Some key stations defined by the horizontal alignment will
display on the screen. The station abbreviations used in the
Roads software is:

Abbreviation Meaning

RS Road start

RE Road end

CC Curve to transition
LT Line to transition
CL Curve to line

TL Transition to line
LC Line to curve

TC Transition to curve
4.7 CAD View

Open the software, select the CAD view module to view the CAD file.
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4.7.1 Open CAD file

Click = icon to open the file manager

select the file to be opened, and then click open.

cIickd and choose From cloud to upload the file to be downloaded.

CIickd and choose From sharing code and input the sharing code

to accept the project
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1. =2 Online map

choose the online map with the software, scan the QR code of the
online map, you can also add the online map.

& volume-Add online map

Online map Type

(O 6oogle Image
QO sing
O osm

O v-world

Username

O 6eoportal Password

O Naver

(O naver cadastral

O Alicante

Cancel Scan

2. C Refresh the CAD file
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Do you want to regenerate
the entire drawing? It also
reindexes the drawing
database for optimum
display and object selection

performance. This may take a
few moments.

Cancel

3. e Snap to object

& I90TEST825-CAD view

O B @

w¢ 7
AR L

L
S

Stakeout
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And you can long press the e button to modify the snap settings.

Snap to object

Node

Cancel

. . & . .
After snap a object you can click this button to jump to

stakeout function.

=

4. I Full data display of collected data and CAD graphics

L

5. [** The current position is centered

6. £ Point Stakeout button, directly input point coordinates
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Locate to
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Cancel
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8. ¥ setbutton

€ 190TEST825-Display s

| Snap settings

Mnode /[ endpoint 5 [ Medium
Ocenter X" ¢ Fneares
& Oany
| CAD settings
Background color []

Display line width

Display line nodes

CAD unit

Millimeter(mm)

CAD coordinate system

World

1 Layers

v

Layers

| Points display settings

[ Display survey points [ Display enter points

You can set the Snap settings, CAD settings, Layers, Points display
settings, Labels display settings.

4.7.3 Tools

There are three modules at the bottom of the interface: Data, Draw,
Measure

= i »
Data Draw Measure
1. Data

&E9: Select an object or an area and delete them from the CAD file.
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8
Sl : Export the CAD file in DXF format, and can choose the Filter

type of Survey, Enter, Control, Base.

<

Sall: Layer display control.

2. Draw

Can draw the Point, Line, Polyline, Arc, Circle, Circle 2points, Circle
3points, Text,

e /S Jd rr ©® |

Point Line Polyline Arc Circle  Cin

= £ “

Data Draw Measure

3. Measure

Can select the points and measure their distance, angle, area.

1] Lty
| Distance  Angle Area |
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< I90TEST825-Distance < I90TEST825-Angle

2D distance 113.222m
3D distance 113.222m
AN -10.617m
AE -112.723m
AH 0.000m
Azimuth 084:37:09.0454293
Slope 0.000
| First point

Name

Code

N 4869827.548m
E 523724.786m
Elevation 0.000m
| second point

Name

Angle(clockwise)
Angle compl
| First point
Name

Code

N

E

Elevation

| Second point
Name

Code

N

3

Elevation

| Third point

038°52'36.93"

321°0723.07"

4869646.576m

523474.314m

0.000m

4869373.574m

523578.446m

0.000m

Open the software, select the survey module and click CAD Stakeout

to enter the CAD Stakeout.

When there is no stakeout task, the upper left navigation area

displays NEH coordinates by default.

[ e | Snap point button

-

. The current position is centered

CHCNAV LandStar 8.1 User Guide

& I90TEST825-Area

2D area 42752.113m
3D area 42752.113m
2D perimeter 945.594m
3D perimeter 945.594m

‘h} Point Stakeout button, directly input point coordinates

Full data display of collected data and CAD graphics
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Buttons for layer display control

Explode polyline and block

Multifunctional icon

I Select the button for the information to be displayed

& Set button

(&= Open CAD file button

4.7.4 Stakeout

Select a point or line on the cad. The stakeout button will appear
below. Click to switch to cad stakeout.
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o
@ 10 - B i 2

Dist: 33.183 m
N:15115m Cut: 44191 mid
E:29.541m Elev.: 44191 m

® A ® « 2

@ ®
LWy

Q)
® @

ra
La
84455
e
R 6
0:001

1)
12

>

> @ [o
¢ A
AR L Jd

2
Stakeout

4 L] a

< Auto nearest >

el o

o

The operations are the same as in section 4.5.1 and 4.5.2.

If the current device is a visual receiver like the CHC i93, an AR

(Augmented Reality) button A" will be shown on the map screen. Click

on this button to enter the AR mode.
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Points or lines can be stakeout in this way.

Click x| this button, you can exit the Visual Stakeout to use the
conventional stakeout function.

Dist: 12.014 m Stn: K0+042.952
N:2.592m Fill: 0.076 mit
E:11.731m. Elev.: 13.532m>

i

w¢ A
AR L

» of
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. Q . .
And click ®2 this button, you can add the online map, and change

to use Conventional CAD Visual Navigation or CAD AR Visual
Stakeout.

=2 & 20
Click =2 this button, add online map in different formats.

Online map
O 6oogle Image | 1B
Dist: 31.961 m -
O sing N:10.058m  Cut: 44.595mid
E:30.337m_  Elev.: 44.595m
O osm 3
o =
O vworld
O Geoportal
O Naver

(O Naver Cadastral

QO Alicante

Cancel Scan

Click # this button, it will switch to use CAD AR Visual Stakeout.

When using visual stakeout, the software displays all the contents of
the CAD on the screen and displays the selected target to be stakeout
in red.
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2D

Click on L3 this icon to switch to another one, for

Conventional CAD Visual Navigation.

In this mode, open the Visual stakeout button, the screen will only
show the selected point or line in red, the other content will not be
displayed.

CHCNAV LandStar 8.1 User Guide Page |314



Of course, opening the CAD AR Visual Stakeout provides a great
convenience for your work, you can use this function to view the
whole contents of the CAD while using visual stakeout, and compare
the local terrain.

4.8 Automatic photographing

There is an Automatic photographing switch in the Settings of each
measurement stakeout page (except visual survey and continuous
survey), which is turned off by default.

| Miscellaneous

Show E-Bubble

Automatic photographing
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Enabling this option will Automatically take photos by dual
cameras after the measurement is complete, the photos taken
by the receiver camera are added to the multimedia.

Normal Quality Attributes

Picture v Take Select |
ﬂ 2_20240220164752.jpg o
Bl 2 20240220164753jpg ()
Video Capture Select
Audio Record Select

4.9 Auto description for staked points

When you stake a point, the description of the new staked point can be
automatically populated, or it can be left blank for the operator to

manually fill out.

To control the Auto description, go to Software settings > GNSS >

Stakeout (tab) > Auto description >
Auto description >

Click on the > button:

Use auto description
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Move the slider to the right to enable Automatic descriptions:

€ volume-1-Auto description

Use auto description
Item On/Off Prefix

Stake Pt Name on STK

Stake Pt Name

STK

Oon/off

Highlight an Item line, then use the Up and Down buttons to change

the order of items.

Highlight an Item line, then use the entry box at the bottom to
modify the Prefix, click the Update button to commit change.

The On/Off checkbox enables / disables the highlighted item.
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5 Config

5.1 Connect

For device connection.

. Click to connect

~0 (=) 0
5 <ls N
Connect GNSS rover GNSS base
instruments

B % F

GNSS static  Instrumentinfo  Activate
instrument t

® B Q

APN Output NMEA  NFC/Wi-Fi

a

Project  Survey Tools
5.1.1 GNSS

GNSS table is for receiver connection.

Brand: Users can choose CHC, JY, CHAMPION, Prince, ELMIZ,
HORIZON, ComNav, Topomap Positioning System, iGage, eGPS
Solutions, Datronix, GeoGenie.

Type includes: RTK, Internal Android device location, Others
(NMEA0183), Simulation.
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Simulation: Enter simulation mode, and then users can use or test all
the functions of this software. Meanwhile, the function can simulate
position by inputting coordinate.

Brand CHC
Type Simulation

| Position = +

Latitude (B) 000°00'00.00000" N

dd.mmssssss

Longitude (L) 000°00'00.00000" E

dd.mmssssss

Height (H) 0.000 m

Model: CHCNAYV includes: i93, i90, i80, i89, i83, i80, i70,i73, i73+, i50,
M6, E91, E90, iBase, X6, X91+, X900+, M5.

Contact type: Including the choices of Bluetooth and WiFi.

Antenna Type: Click Antenna Type List, select antenna type (Users
can select antenna type of different products in different
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manufacturers). Users can handle specific item by clicking Add.

< CHC-Antenna

CHCI80 NONE
Radius:0.124m @)
Phase center height:0.119m

Height from bottom:0.000m
CHCI70 NONE

Radius:0.124m o

Phase center height:0.109m
Height rom bottom:0.000m

CHCMé

Radius:0.124m ®)
Phase center height:0.069m

Height from bottom:0.000m

CHCI50
Radius:0,124m e)
Phase center height:0.112m

Height from bottem:0.000m

CHCI90

Radius:0.124m 'e)
Phase center height:0.1061m

Height fram bottom:0.000m

CHCE91

Darkien n2Nm 2

Target: While using Bluetooth connection (Suitable for i80 and GNSS
receiver), click Search to the interface of Bluetooth. Select Bluetooth
management, click Refresh to find the device to Pair (Default
password is 1234 if it's required to input). When the pair is successful,
just turn back to the connection interface. Then click Connect. When
the connection is successful, users will back to config interface.
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€ CHC-Connect instruments

1S Peripheral
Brand cHe
Type RTK
Mods! 50
Contacttype  Bluetooth
Anterna type  CHCISO0
| Targst O Search
€ chss-3411955 (]
€) onss-3374913 O
€) GNss-3461666 O
€) oNss-3217339 O

While users use WiFi connection. Click Search, then it will show users
WLAN interface. Click Refresh to find the SN of current receiver, input
password (Default password is 12345678), then click to connect the
target. When the connection is successful, just turn back to the
connection interface. Then click Connect. When the connection is
successful, users will back to config interface.
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s TS Peripheral
Brand cHe
Type RTK
Model i90
Contacttype  Wi-Fi
Antennatype  CHCI90

| Target

© GNSS-3461666

v

Connect: Click to start connection.

Disconnect: Break the current connection.

5.1.2TS

TS table is for total station connection.
Brand: Leica, Topon, CHC, Geomax, Sokkia, Simulation
Model: Leica: TPS1200+, TS11, TS30, TS15, TS15
Topon: GT1200/600
CHC: CTS-112R4

Geomax: Zoom75/Zoom95

CHCNAV LandStar 8.1 User Guide
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Sokkia: iX 1201

Target: While using Bluetooth connection (Suitable for i80 and GNSS
receiver), click Search to the interface of Bluetooth. Select Bluetooth
management, click Refresh to find the device to Pair (Default
password is 1234 if it's required to input). When the pair is successful,
just turn back to the connection interface. Then click Connect. When
the connection is successful, users will back to config interface.

< volume-1-Connect to il

GNsS Peripheral

Brand CHe
Model CTS-112R4
Vertical angle

display type Horizontal 0
| Target

Z00m_961590
GNSS3461413
) GNSs-3795071

GNSS-9999734

O O O O

GNSS-3826218

D)

Connect: Click to start connection.

Disconnect: Break the current connection.

5.1.3 Peripheral

Peripheral table is for peripheral device connection.
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Device Type: Including the choices of Pipeline Detector, Laser

Rangefinder, and Echo Sounder.
Model: Including the choices of vLoc Pro2 and Simulation.

Target: While using Bluetooth connection (Suitable for i80 and GNSS
receiver), click Search to the interface of Bluetooth. Select Bluetooth
management, click Refresh to find the device to Pair (Default
password is 1234 if it's required to input). When the pair is successful,
just turn back to the connection interface. Then click Connect. When
the connection is successful, users will back to config interface.

< volume-1-Connect

GNSS s
Type Echosounder
Model Hydrolite DFX
| Target

GNSS-3461413
GNSS-3795071
J GNSS-9999734
GNSS-3826218

S HiPhone

O O O O O O

GNSS-3704054
Connect: Click to start connection.

Disconnect: Break the current device connection.

Various Peripherals Supported
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Pipeline detector, VIVAX-METROTECH vLoc Pro2.

Laser rangefinder, Leica Disto 810 touch, Disto 510 touch, and
SNDWay SW-5120C, Bosch GLM 50 C, Bosch GLM 120 C.

Echosounder, Hydrolite DFX, Hydrolite TM, NMEA DPT, NMEA
DBT.

5.2 One-Click fixed

As of April 30, 2024, only China and India support this feature.

< MAXIMA ARUQU!!

Region

China

Expiration Time

20250501

Access Point

CGCS2000
RN

Just select the region and Access Point, click Start-up to get the
differential signal to reach a fixed solution.

5.3 GNSS rover

Page |325



CHCNAV

Main screen of GNSS rover displays the configuration of the current

equipment, including the receiver setting and device operating
modes. In most cases, we use the common and specific operation
mode to meet the daily trial.

5.3.1 NTRIP model

Click New to create a work mode and choose NTRIP table.

Name: Enter a name for this work mode.

Network: Choose a model for supplying internet. Include PDA
network and Receiver network.

Domain/IP: input the corresponding Ntrip IP.

Port: input the corresponding Port.
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Select a server: you could add a server and save it. Next time you can
choose it in this interface.

Add server

Name

Domain/IP

Port

Cancel

Get Mountpoint: get the Mount point.

Mount point: choose a Mount point you need
Username: The name of user’s Ntrip account.
Password: The password of user’s Ntrip account.
Save: just save this work mode.

Save&Accept: save and apply this work mode.
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Name

cors
1 Data link params
Network

PDA network

Domain/IP
2111441185

Accept successfully, check
Port details?

2102

Cancel OK

Mountpoint
RTCM3.2

Username
isb

Password

If you click Save&Accept, it will pop up “Accept successfully, check
detials?” Click OK to enter Instrument Info interface.

< CHC-Instrument info i

Instrument type i90
PN A106754300070600
SN 3461666
Firmware 2.4.4,5GPPQOSzhaoh
aipengT
21893@310%ec!
_2c95370
Expiration date Permanent

GNSS rover\base Auto GNSS rover

Data link PDA networkNTRIP.
P 2111441185
Port 2102
Mountpoint RTCM3.2
NTRIP username jsb

NTRIP naseword
NTRIP login successfully

Users can see whether Ntrip login successfully and the reason of why
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login failed.

For example:

4

1. When it prompts “Requesting...”, LandStar is receiving login
messages from the receiver.

2. When it prompts “No SIM Card!”, users need to input SIM card in
receiver first.

3. When it prompts “3G Module is Dialing, Please Wait...”, users
need to wait till 3G module dials up successfully. If users wait for a
long time and still can’t login successfully, users need to check status
of 3G module and activate 3G module dialing up function.

4. When it prompts “User name and password error!”, users need to
check current user name and password and input correct one.

Then the green LED will be flashing and the status will come from
Single to Fix, which means the rover is getting the correction data.

5.3.2 APIS model

Click New to create a work mode and choose APIS table.
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Name

APIS1
| Data link params

Network

i

Domain/IP

211.144.120.97

Port
9601

GNSS base SN

Name: Enter a name for this work mode.

Network: Choose a model for supplying internet. Include PDA
network and Receiver network.

Domain/IP: input the corresponding APIS IP.
Port: input the corresponding Port.

Select a server: choose a server. Or you could add a server and save it.
Next time you can choose it in this interface.
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APIS1 APIS O
1P: APIS1 huace.cn Port: 9901
APIS2 APIS O
IP: APISZ.huace.cn Port: 9901
APIS3 APIS e}

IP: APIS3 huace.cn Port: 9901

GNSS base SN: Enter the serial number of base receiver.
Save: just save this work mode.
Save&Accept: save and apply this work mode.

Then the green LED will be flashing and the status will come from
Single to Fix, which means the rover is getting the correction data.

5.3.3 Radio model

Click New to create a work mode and choose Radio table.
Name: Enter a name for this work mode.
Protocol: Select a protocol. Include CHC, Transparent, TT450.

Step Value: 25kHz or 12.5kHz optional, it will only display supported
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step value of receiver.

Baud: 9600 or 19200.

Channel: different channel will show different frequency. And also

can be customized.

Frequency: normally can’t be

defined, you can change it.

< CHC-Radio

Protocol

Transparent
Step value

25KHz
Baud

9600

Channel

3 =

Frequency

457 0500MHZ

Transfer differential data

changed and if you choose User

Transfer differential data: Forward data through Bluetooth, Serial

Port, and WiFi, so that users can save money and expand operation

distance.

When users choose Bluetooth/WiFi, correction data in current device
will be forwarded to Bluetooth/WiFi, so that other devices can
receive the correction data by connecting the Bluetooth/WiFi of

current device.
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When users choose serial port, correction data in current device will
be forwarded to serial port, users can not only connect current device
to computer by serial port and view correction data, but also connect
current device to external radio.

Save: just save this work mode.
Save&Accept: save and apply this work mode.

Then the green LED will be flashing and the status will come from
Single to Fix, which means the rover is getting the correction data.

5.3.4 TCP model

Click New to create a work mode and choose TCP table.

Name: Enter a name for this work mode.
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Network: Choose a model for supplying internet. Include PDA

network and Receiver network.
Domain/IP: input the corresponding IP.
Port: input the corresponding Port.

Select a server: you could add a server and save it. Next time you can
choose it in this interface.

Save: just save this work mode.

Save&Accept: save and apply this work mode.

% CHC-TCP

Name
TeR_1

|Data ink params
Network

DA notwark

Domain/IP

Port

Then the green LED will be flashing and the status will come from
Single to Fix, which means the rover is getting the correction data.
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5.3.5 PPP (Precise Point Positioning)

Click New to create a work mode and choose PPP table.

Name: Enter a name for this work mode.

€ CHC-PPP

Name

PRP_1

Save: just save this work mode.

Save&Accept: save and apply this work mode.

5.4 GNSS base

Main screen of GNSS base displays the configuration of the current
equipment, including the receiver setting and device operating
modes. In most cases, we use the common and specific operation
mode to meet the daily trial.
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5.4.1 Internal radio model

Click New to create a work mode and choose Internal radio table.

Name: Enter a name for this work mode.

Differential format: Select RTCM3.2.

Protocol: Select Transparent.

Step Value: 25kHz or 12.5kHz, the value depends on the receiver.
Baud: 9600 or 19200.

Transmitting power: Select the radio power of the base receiver.

Channel: different channel will show different frequency. And also
can be customized.
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Frequency: normally can’t be changed and if you choose User

defined, you can change it.

Elevation mask: 10.

€ CHC-Internal radio

Name
Internal radlio_1
| Data link params

Differential format

Protocol

Transparent
Step value

25KHz
Baud

Transmitting pewar

=
Channel

1
Frequency

456.0500MH7

Elevation mask

10

Start on a known pesition -«

Start on a known position: ON or OFF. When you click accept, you
will come into an interface to input the information.
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Add the point to the point list

Antenna type

cHCI90
Antenna height

1.800m
Type VerticalH O SlantH
| select point

Name

B_3826218

Coordinate format

WGS84 Lat/Lon/H

WGS84 Lat
000°00'00.00000" N

dd.mmssssss

WGS84 Lon

Save: just save this work mode.

Save&Accept: save and apply this work mode.

5.4.2 External radio model

Click New to create a work mode and choose External radio table.
Differential format: Select RTCM3.2.

Baud: 9600 or 19200.

Elevation mask: 10.

Start on a known point: ON or OFF. When you click accept, you will
come into an interface to input the information.
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< CHC-External radio
a

Differential format
AUTO

Baud

<] <

115200

Elevation mask
10

Start on a known position

Save: just save this work mode.

Save&Accept: save and apply this work mode.
5.4.3 Receiver network model

Click New to create a work mode and choose Receiver network table.
Name: Enter a name for this work mode.

Differential format: Select RTCM3.2.

APN: APN setting, you can see more details in 4.9.

Select a server: choose a server.
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< CHC-Servers

97 APIS

1P:21114412057  Port: 9901 o
206 ~PIE O
1P 101.251.112,20¢ Part: 9907
APIST #713 o
1P APIShuaceen  Part: 9901
APIS2 APIS O

1P APIS2 huacecn  Port: 9907

T

Elevation Mask: The angle is set for shielding obstruction. The
satellites lower than this angle will not be tracked, the default is 10.

<  CHG-Receiver network

Name
Receiver network_1
I Data link params

Differential fermat

AUTO

Demain/IP
211.144.120.97

Part
9501

Elevation mask

10

Start on a known position [ @

Star on a known position: ON or OFF. When you click accept, you will

CHCNAV LandStar 8.1 User Guide Page |340



CHCNAV

come into an interface to input the information.

€ CHC-Start on a knewn poin

Store the point into the points
manager

Antenna type

CHCI90
Antenna height

1.800 M

Type ® VerticalH (O SlantH
I Select point

Name

B_3461666

Coordinate format

Local Lat/Lon/H
Latitude(B)

000:00:00.00000N

Longitude(L)

000:00:00.00000E

Elevation

5.4.4 Receiver network + external radio model

Click New to create a work mode and choose Receiver network +
external radio table.

Name: Enter a name for this work mode.
Differential format: Select RTCM3.2.
APN: APN setting, you can see more details in 4.9.

Select a server: choose a server.
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APIST APIS

IP: APIS1.huace.cn Port: 9901 O
APIS2 APIS O
IP: APIS2Zhuace.cn  Port: 9901
APIS3 APIS O
IP: APIS3.huace.cn Port: 9901

S B

Elevation Mask: The angle is set for shielding obstruction. The
satellites lower than this angle will not be tracked, the default is 10.

< civer network + external ra
Name

Receiver network + extemal radio_1
| Data link params

Differential format

RTCM3.2

Domain/IP
21114412097

Port
2901

Baud

9600

Elevation mask

10

Start an a known position

T T
Star on a known position: ON or OFF. When you click accept, you will
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come into an interface to input the information.

5.4.5 UAV base

The CHCNAV GNSS RTK can serve as a base station to work
seamlessly with DJI drones, The method is mainly suitable for areas
with poor network or no CORS service.

Note: The UAV mode must use WiFi connection to the receiver.

Click New to create a work mode and choose UAV base .

Internal radio
Receiver internal radio selected

External radio
External radio selected

Receiver cell network

Receiver internal GSM network
selected

Receiver cell network + external
radio

Receiver internal GSM network and
radio fallback selected.

UAV base

Transfer differential data to UAV
controller via Wi-Fi

The settings have been configured in LandStar, just follow the default.
Just remember the default settings, differential format: RTCM3.2, IP:
192.168.1.1, Port: 12345, Mountpoint: 123, username: 123, password:
123, select Save & Accept.
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< CHC-1-UAV base

Name
UAV base_6
| pata link params

Differential format

RTCM3.2
P
192.168.1.1

Port

12345

Mountpoint

123

Username

123

Password

123

Also choose “Start at known position” ”Start logging” according to
needs.

Start at known position
| GNSS static recording

Start logging

After all the above settings are done, we can turn on the DJI M300's
remote control, and then turn on the M300 to set.

When we can see the latitude, longitude and accuracy values
displayed under the custom network RTK, it means the drone has
received the differential data.

5.5 GNSS static recording
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Start logging: click it to get right to edit the settings.

Date format: select HCN.

Automatically log when the receiver is turn on: if you choose this
function, it will automatically record the static data when it turns on.

Interval: Including choices of 1HZ, 2S, 5S, 10S, 15S, 30S and 1M.

Elevation Mask: The angle is set for shielding obstruction. The
satellites lower than this angle will not be tracked, the default is 10.

Logging duration(mins): Input duration time as you wish, the default
is 1440.

Station name: Input station name, the default is the SN of connected
device.

Antenna Height: Input antenna height, the default is 0.

Antenna phase center: Including choices of Slant Height, Phase
Height, Vertical Height, and the default is Slant Height.

RINEX: Choose the type of RINEX data, includes 2.11,3.0x or choose
close.

Compressed RINEX: choose to compress or not.
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CHC-GNSS static

startlogaing [ @
Data format

Automatically log when the recaiver gur-)
is tumed on d

Intorven
= =2
Elovation mask

10 1
Logging duration{mins)

1440

Station name

3374913

Antonna heignt

0.000 m

Antenna height measurement method
Anterna phase center
RINEX

Close

Compressed RINEX

Get Set

CHCNAV LandStar 8.1 User Guide
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5.6 Instrument info

After connecting between controller and receiver, LandStar will read
out the receiver information, such as device type, serial number,
expire date, work mode, datalink and so on.

< volume-1-Instrumentinfo  § < volume-1-Instrumentinfo  §

Quality  Skyplot ~Satellite Reset GNSS Board
Instrument type: 93 @ pae% Inslrumem(ype:rw Disconnect PDA network
Expiration date: 2024-05-11 Expiration date: 2 e login
PN: A11350980005070503 PN: A113509800 p1y1yid GNSS engine mode
SN: 3826218 SN: 3826218
Receiver firmware: 1.1.6 Receiver firmware: 1.1.6
Board firmware: 10110 Board firmware: 10110
GNSS rover\base: GNSS Auto rover GNSS rover\base: GNSS Auto rover
Data link: PDA network NTRIP Datalink: PDA network NTRIP
IP: 119.3.136.126 IP: 119.3.136.126
Port: 8001 Port: 8001

NTRIP login successful. NTRIP login successful.

Click button, switch to the Activate instrument screen.

Click button, upgrade the host firmware and board firmware in

three ways:

Check for new firmware online

Select a firmware file

From sharing code

Click ! the button:
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Reset GNSS Board: Click to reset the receiver main board. Then, it will
restart the receiver and star search.

Disconnect PDA Network: Click to break network when you accept
PDA network mode. Then, receiver will not receive Ntrip/APIS
messages.

Re login: Disconnect login mode and restart.
Hybrid GNSS engine mode: Displays the current RTK working mode.

Upgrade firmware: lick and choose firmware to update firmware for
receiver, only support updating firmware via WiFi connection.

5.7 Activate instrument

The main function of Activate instrument is to activate the receiver.

< volume-1-Activate inst

| Instrument tinfo
Instrument type

93

PN
A11350980005070503
SN

3826218

Firmware

116

Expiration date

2024-05-11
| Activation code

WA4ouisKi8Eb
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Activation code: input the register code and click Activated. If you
need the code please contact with regional sales manager or dealer.

5.8 Advanced

5.8.1 Output NEMA

This function is set for outputting NMEA messages for other external
equipment. GNSS RTK can use Bluetooth, Port to connect receiver;
smart RTK can use the Bluetooth, port or WiFi to connect receiver.
When the config is modified, users need to click Set to confirm the
setting is done successfully.

When users finish setting of one output mode, users can copy the
setting parameters and paste it to other output mode if users want to
apply the same setting parameters to another output mode.

< volume-1-NMEA Output € volume-1-NMEA Output

Bluetooth Qfefres E Bluetooth ose"es 7 Set
Serial port OEBﬁeS v (CoRY;
Wit o GPGGA

58

GPGSV
OFF

GPGSA
OFF

GPGST
OFF

GPRMC

T I

nnnnn
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When users use CHCNAV receivers and set GPGGA output via serial port as

1Hz, please make sure that baud rate sets 9600.

5.8.2 Elevation mask setting

Press Get to retrieve the current Elevation mask setting from the

connected receiver. Modify, then click set to send to the receiver.

Elevation mask setting

Elevation mask

13

Cancel Get

5.8.3 Position output frequency

Press Get to retrieve the current Position output frequency from the
connected receiver. Modify, then click set to send to the receiver. This
is the coordinate update rate from the OEM GNSS board and may not

be supported for all equipment.
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5.8.4 Reset GNSS Board

Click Yes to clear the GNSS board’s ephemeris and then reset the

GNSS Board. This forces a full reacquisition of signals and position.

A reset may be beneficial when verifying solutions under heavy
canopy and this sequence is automatically applied during the
Verified and Control survey methods.
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Reset GNSS Board?

5.8.5 APN

Click Get to get the information and click Set to apply. But in some
area, maybe you need to input the information manually.

This option allows you to change the cellular modem APN (Access
Point Name), Dialing number string, SIM Username and SIM
Password:
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Access point

3gnet
Dial number

*99#

Username

card (]

Password

Cycle power on cell modem (Will take
about 40 seconds, USA requires it .)

IR
5.8.6 NFC/Wi-Fi

Set up the receiver's NFC and WiFi functions, refer to Section 5.9 for
details.

5.8.7 RTK keep

If you lose the connection of the differential signal and the receiver
will keep fixed mode about 10 minutes.
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RTK KEEP
O open

@) Close

No

5.9 NCF/Wi-Fi

NFC, also known as short-range wireless communication, is a
short-range high-frequency wireless communication technology,
allowing electronic non-contact point-to-point data transmission
(within 10 cm) is carried out between devices to exchange data.

Here, NFC has three functions: 1. WiFi, Bluetooth connection; 2.
modify WiFi password. 3. software start function.

1. Turn on NFC function

Use the NFC function of hce600 Android to make a detailed
description.

Click [settings] - [more], and then open NFC. Some phones the HFC
are switched on by default.
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4 Connection preferences Q
4 Bluetooth

NFC

Allow da
ne t

Printing
= 1 print service on

Files received via Bluetoath

[ Chmmehuc‘vlf

Your phone is not linked to a Chromebaok.

Nearby Share

Share files with nearhy devices

2. Connecting the receiver

After the NFC function is turned on, lean the NFC function area on
the back of the controller against the NFC logo of the receiver and
touch it gently.

At this time, the system will automatically open the Bluetooth or WiFi
of the controller to start the connection. If the connection is
successful, there will be a sound prompt.

If the controller is the first time to connect to the receiver via
Bluetooth / WiFi, just click to enter the Bluetooth / WiFi password.

Pair the connection manually, after that no need to input again.
Connection method defaults to last time.
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€ 1027210506-NFC/Wi-Fi € 5b-20221027210506-NFC/W

Wi-Fi Wi-Fi
Contact type Contact type
Blusoon wiri
SN SSID
GNS5-3461666 GNSS-3461666
Bluetooth Address ‘Wi-Fi password
AB:E2:C1:88:34:54 n 12345678

3. Change WiFi password

Turn on NFC / WiFi, you can change the WiFi password of the current
device and follow the prompts below.

5.10 Instruments profile
The essence of instrument configuration is to combine the original
instrument connection and working mode settings, making it

convenient for users to complete instrument configuration with just
one click.

5.10.1 Entry method

There are two ways to enter the instrument configuration: entering
the nine-grid interface and the title bar icon. The status of the two is
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synchronized, and the entrance to the nine grid is displayed/hidden,

and the corresponding title bar entrance is also displayed/hidden.
The entrance to the Nine Palace Grid is hidden by default and can be
found in the Configuration - More section.

Ch -
< Info.
AE:
- <l>
Connect to One-Click fixed GNSS rover
™ 5 @
GNSS b GNSS static Instrument info.
recording
= (7] 2
Actl ment Update Instruments profile’
Advanced M ,ﬁ

Note: If both version A and version B have instrument configuration
functionality, version A displays the instrument configuration entry.
Upgrading to version B will keep the instrument configuration entry
displayed, otherwise it will be hidden.

Entering the instrument configuration from the entrance of nine grid,
all configuration files are in one list, while the list in the title bar
entrance is divided into mobile stations and base stations. The
functions of the two entrances are basically the same. Next, we will
use the Nine Palace Grid entrance to introduce the functions.
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{5 AM-Instruments profile

@ onssover O onssiase (O 1P

Cancel New

Note: The display status of the instrument configuration entrance in
the simple style and classic style is synchronized. The display status of
the instrument configuration entrance on the interface after
connecting the RTK is not synchronized with the display status of the
instrument configuration entrance on the interface after connecting
the total station. The nine grids of the two interfaces are independent
of each other.

5.10.2 New

When creating a new configuration file, first select the type of
configuration: mobile station, base station, or total station.

CHCNAV LandStar 8.1 User Guide Page |358



CHCNAV

Instruments

Cancel

1.Mobile Station

Firstly, select the input configuration file name, select the
manufacturer, device type, model, connection method, antenna type,
and target device. This page is basically consistent with the separate
RTK connection page.
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Name test (<]

Madel i03

PR

Antenna type CHCI93 NONE

| Targer

£) onss-3647299 O
£ onssa621089 O
) ONss-3812390 O

Note: When editing a configuration file, clicking on the 'Return’
button in the upper left corner means abandoning editing and
returning directly to the list; the previous step in the lower left corner
means returning to the previous interface.

Click Next, select the corresponding working mode, and fill in
the relevant parameters. Taking CORS working mode as an example,
this page is basically the same as the separate mobile station working
mode setting page.
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NTRIP Network
NTRIP service s selected. ——
APIS O
Radio ) Domain/IP
Internal !
119.3136.126
Tcp
B i o)
PPP 8001 °
e e o
Mountpoint
RTCM33
Username
Password

Automatically connect to CORS (NTRIP)
Click Next, set the height cutoff angle and output frequency, save or

save and apply, and the corresponding configuration file will be
added to the list.

< A #-Instruments profile <« A f-Instruments profile

Elevation mask ? Vot
. CHE- RTK- CHEI93 NONE
1 ° Rover  BT-GNSSI7BA1 74

Position output frequency

o
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2.base station

Select the input configuration file name, select the manufacturer,

device type, model, connection method, antenna type, and target

device. This page is basically consistent with the separate RTK

connection page.

<« &$#-Instruments profile

Name testd °
Brand cHe
Type RTK
Model 93
Connectiontype  Bluetooth
Antenna type CHCI93 NONE
| Target
© onssazsaa
) onss3812390 O
) ONSS3477482 O

< &R Internal radio

| Data lnk params
Differential format
AUTO
Protocol
CHC

Channel bandwidth

< <

25 KHz

Baud

9600

Transmitting power

w

Channel

<

1 (456.0500 MHz)

Frequency

456.0500 MHz

Click Next, select the corresponding working mode, and fill in the

relevant parameters. Taking the built-in radio station working mode
as an example, this page is basically the same as the separate base
station working mode setting page.
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Internal radio
Receiver internal

radio selected

External radio

Receiver cell network
Recaiver intermal GSM network select

Receiver cell network + external radio

Qo |0 0

UAV base
Transfer differential data to LAV centraller via Wi

When setting the working mode of the base station, you can also set
known point start and static measurement. Turn on the static setting
switch, and there will be additional static parameters that can be set
below.
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—

Baud

9600

Transmitting power

”
Channel

1 (456.0500 MHz)
Frequency

4560500 MHz

Elevation mask

10

Start at known position

| GNss static recording

Start logging

| Griss stati recording
Start logging

Automatically log when the receiver is turned
on

HCN
RINEX
Interval

Session duration (mins)

1440

Station name

3784174
Antenna height

0.000 m

Save or Save and Apply, corresponding configuration files will be

added to the list.

5.10.3 Application

Applications can be directly applied by clicking Accept in the

instrument configuration list, or by clicking Save and Apply during

editing. After application, the software will connect to the target

device of the configuration file and set the corresponding working

mode.
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& test2 Elevation mask
0 CHC - RTK - CHCI93 NONE

Base BT-GNSS-3784174 10| o

? test Position output frequency

Cover BT ONSS 9764174 N

—— ;\
5.10.4 Edit

Right swipe on the configuration file to edit it. From left to right, the
options are a Delete, & Upload, Share, Edit, and Top.
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6 Total station

6.1 TS -- Config

6.1.1 Connect to instruments

For controller to connecting total station.

® Click to connect & ecttoinstruments te

i_ﬁ i’ﬁ GNSS Peripheral

0 < srand oo =

Connect to TS settings. More
nstruments Model cTS112R4

Vertical angle display
bl Zenith 0

| Target

€) onss-3461413
GNSS-3704053
£) GNss-3353108

GNSS-3782275

o 0 O O O

£) GNss-3374913

605195

GNSS-4193477

o

Detailed steps:

1) Select equipment brands: equipment brands include Leica,
Topcon, CHC, Geomax, Sokkia, Nikon and Simulation mode.
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2) Select equipment model:

Leica: TPS1200 +, TS30, TS15, TS11, TS16, TS13, TS02/06/09, TPS100
Series(TC400/600/800/900);

Topcon: GT Series, PS Series;

CHC: CTS-112R4;

Geomax: Zoom75/Zoom95;

Sokkia: iX Series, iM Series;

Nikon: Nivo Series,DTM Series, NPL Series, NPR Series.

3) Select the device Bluetooth number: Below the target device:
click to select the total station Bluetooth number to be
connected.
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4) Click [Connection], the connection success or failure has the
relevant prompt information, and display the current device

Bluetooth number.

< ectto instruments te

GNSS Peripheral

Brand CHC
Model CTS112R4
‘vyepv:ca\ angle display o

| Target

£) GNss-3461413 O

") GNSS3704053 O

£) onss-3353108 O
€) onss-3782275 O

£) GNss3374913 O
€) 605195

€) oNss4193477 O
I

[Disconnect]: After the device

is successfully connected, the

disconnected button is displayed below the connection interface.
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€  astartbase-Connect to instrume:

GNss ' Peripheral
Brand cHe
Model CTS112R4

Vertical angle display =
i Zenith 0 v

| Target
© sosios
€) cnssa4s1413

© onssa70a0s3

€) cnssarers

€) onssaszaoz

L
&}
O
© onssasssios O
(@]
O
0}

€ Gnss-4193477

6.1.2 TS settings

€ test1118restarthase-TS sett

Status Rotate

HA:

CHCNAV LandStar 8.1 User Guide
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:Whether to lock the prism.

:Change the survey mode (standard / fast / continuous).

Q
:Automated settings (none / ATR search / Power search).

:Search for a prism to the left.

gl Specifies an in-window search.

:Search for a prism to the right.

@ :When the remote control total station is rotated at the total

station or the prism pole.

=l Turn on the total station guide light.

:Turn on the total station laser.

&d:Turn on the total station cross-wire lighting.

:Turn the tilt compensation on / off.
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©
Sl \/iew the compensation accuracy and control the laser below.
6.1.3 TS rotate

€ test1118restartbase-TS settings

Status. Settings

VA 293,08:24.000

:Total station lens is rotated to the horizontal direction.

:Turn the total station to the absolute azimuth.

:Control the left or right turn relative to the current azimuth

position.

:After setting the station, control the total station to the
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stakeout point.

il Control the total station forward inverted mirror switch.

:Control the total station for a left turn of 90° .

:Control the total station for a right turn of 90° .

:Control the total station for a right turn of 180° .

:Control the total station to rotate to the general direction of

the controller.

6.2 TS setup

Clicking , you can enter the station setup interface. There are

three kinds of station setup methods: Resection (Free station),
Backsight to known point, Backsight by azimuth.
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€ rtbase-Station setup

Resection (Free station) >
Backsight to known point >
Backsightby azimuth >

6.2.1 Resection (Free station)

1) Enter the station name and instrument height and click Next.

€ irestartbase-Resection (Free sta

|5t
Nams resection

Code
nstrument [ p~
height

Scale factor 1000000000000
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2) Add known points and perform Resection (Free station).

3) Repeat step 2, measure at least two known points.

Ev
-]
Ev

CHCNAV LandStar 8.1 User Guide Page |375



CHCNAV

4) Complete station setup.

total station-

1.000m
Morth (N)  3849186.508 m
East (E) 612129.234 m

Elevation  11.949m

&N 0.019m
0.013m

BElevstion  0.005m

6.2.2 Backsight to known point

1) Select the known point as the setting station and enter the
instrument height.
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€ tal station-Backsight to knawn |

| Station Point
Mame

Code

Marth (N)
East (E)

Elevation

Instrument
height

Scale factor

TS-1.1-1
3449289.786 m
612425860 m
13369 m

14 ]

1.000000000000

2) Select the known point for the backsight survey.

€ point total station-Be

2D only

MName 72

Code
Morth(N) 3449305151 m

East (E) 612374.621m

Elevation 13349 m

| Horizontal angle

Circle Use Azimuth
Azimuth 286:41:32.534

CHCNAV LandStar 8.1 User Guide
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€ iotal station-Backsight to known
height A
North (M) 2449280.786 m
East(E)  612425860m
Elevation 13369 m

Backsight

point i

Target
height

1.500 m

North (N) ~ 3449305.151 m
East (F) 612374.621m
Elevation 13349 m

ADistance  0.009m

AN 0.00Em
AE -0.009 m
AElevation  -0.001m

3) Complete station setup._

6.2.3 Backsight by azimuth

1) Select the known point as the setting station and enter the
instrument height.

Page |378



CHCNAV

€ stal station-Backsight by azimutl

1 Station Point

Mame TS-ant
-
Morth (N)  3443789.832 m

East(F) 612424519 m

Elevation  79.800m

Instrument

height 15 b

Scale factor 1.000000000000

[ e ]
[« ¢ = |
2) Enter the backsight azimuth to perform the backsight survey.

€ itbyazimuth total st

1 Backsiahtpoint

Gircle Use Azimuth
Azimuth o B
(0~360y %8 o -

dd.mmssssss

3) Complete station setup.
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MNorth (N)  3449789.832 m

East (E) 612424.519 m

Elevation  79.800m

[« e =
6.3 TS -- Survey of points
The interface is the same with GNSS survey. Users could set target

height, point name, survey type, code, and others like before. Click
measure icon to start measure.
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Rearview prism pole height

E-Bubble

Name 7T 1.500

survey type, can be selected
as point or line, currently
surveying line

Code > N N4

Polyline: Point #4 L:0.199m

HA: 20:16:48.000 VA: 307:15:36.000

" N" O o6 3| & .«

survey method

&

Tools ¢

[0 e X T DRk - O

]

2 [Survey Method]: Click to switch Direct measure, F1/F2, Offset HA,

Offset VA, Offset distance and Traverse.

6.4 TS -- Stakeout

6.4.1 Point Stakeout
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6.4.1.1 Add the point to stakeout

Method 1: Click Hiikd (upper left corner) to enter the points library

and the stakeout points library to be displayed. After importing points
or adding points (or points already exist in the library), directly select
the target point in the points library or the stakeout points library to
be displayed, and click OK to start the stakeout.

Method 2: Select the points directly on the view, or snap the points,
and start stakeout.

Method 3: users manually input the name, code, coordinates and
description of the new point. Click OK.

6.4.1.2 Point stakeout

The point out interface is shown in the figure below:
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b3 (©)

Lock 23.10 Station E-Bubble Dlsplay search name

»
LA @ 4 con . .
> BREER click to directly search

(\EITl STK_707 <] Code > ikt ¥ | point to be staked

Select point, enter the
library to selet the
point for stakeout

Dist: 743.266 m

Navigation bar e==iN:741.777m Cut: 1156.267 m 4
E: 47.028 m _ D.Elev.:
Setting—' @ » 854104
S =
2
° L]
L]
g
=2
TOO!S ¢ 2
P+ 712
| 5| :
L 2 H
+¢| Previous,Auto nearest,next
AR ]
4
2 < Autolnearest > | @
|| :
Sta. name resection  Sta. N 3449247.939
4 4
Sta. E 612334.706 _ Sta. Elev -29.853
4 4
Sta. HI 0.000 HA 5:21:00.000

Navigation bar:

[Arrow]: The arrow points to the direction of the target point in real
time, and the target point can be found by pressing the direction
indicated by the arrow.

[Distance]: Means the plane distance between the current position
and the target point.

[Navigation information]: can display the front, behind, right and left,
east, south, west and north, slide in the horizontal direction on the
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text box.

)

=* . the direction of travel is the positive direction (related to the

quadrant, only indicates two distances each time), indicated by the
up and down, left and right arrows;

L
E: :With the current location of the user, describe the target point
in the east E m, south S m, west W m, north N m (related to the
qguadrant, only two distances each time);

Cut/Fill: Filling indicates the distance that the current position is
lower than the actual position, need to fill, cutting indicates the
distance that the current position is higher than the actual position,
need to dig (the arrow after the filling value indicates filling up and
digging down).

D.Elev.. 1y, designed high of target point, click ">", display as follows,

set the designed high.

< . After clicking, display the previous task of the current staking

task in the current staking list.

” . After clicking, display the next task of the current staking task

in the current staking list.
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Auto nearest

stakeout.

: Click and automatically select the nearest point and

Note: At the upper point / next point, the current staking point is in
the coordinate library, so click the next point to display the next point
of the current staking point in the coordinate library (excluding the
measurement point and base station point).

6.4.1.3 Settings

al station  Survey

Point name prefix

Display

Tools

The stakeout interface can set the point name prefix, distance limit,
elevation limit, reference direction, etc. The specific setting should be
determined according to the actual engineering situation.

Point name prefix: Prepended to the staked point name. For example,

Page |386



CHCNAV

when staking a point name 1001, the stored measurement after
staking the default name for the new point will be “STK1001".

Target station as a point name: If staking a line or polyline, use the
station along the line as the point name: “K1+12.345".

Display point name,code input box: When staking, whether to
display point name,code input box.

Distance tolerance: Horizontal staking accuracy, beyond which the
accuracy software will indicate a large staking deviation.

Elevation tolerance: Level staking accuracy, beyond which the
software will indicate large staking deviation.

Reference TS: Whether the direction of the total station is toward the
total station or the prism.

Turn to stakeout point: It is closed by default. After opening, the total
station will automatically rotate to the direction of the staking point.

Auto description: When opened, the staking point will automatically
note the set content.

6.4.1.4 View, coordinate display area

Support selection and snap functions, select the points of the
imported base map, and support nodes, end point, midpoint, center,
intersection point, nearest point, and any point picking, display
coordinates and can be staked. Specific operation: click the
corresponding function, select the corresponding ground on the map,

Page |387



CHCNAV

you can determine a capture point.

o BHRE-Settings

EBubbie

> R ERBLE  oistation  Survey  Stakeout  Display

Cut; 259.765 mi# 8 import DxF @) Quick access

D.Elev.

Sisyers o Points
@ »
b
=2

£

ra
La

e
an

v

.

~
- > v >
N < Auto nearest > ]

" oftset stakeout

3849247939

29853

0000 83712000

6.4.1.5 Tools

EﬂTooIs, can custom-defined tool.Point staking tool, the default

tool appears as follows:
° [ ]
® |: Point library.Select a point from points library ,you can also add

a point manually, orimport/export the point file in this faction.
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& [EAR&-Points (620)

Points to stake

¥

e
| - usissaon st 17
B ccccion | su2arom o
Ef vrtk_1 3449291.120 420
s 05 8
@ : 00
&8 a1 susma 00
&8 51 swmrs  epiome | of
@ somos | of
@ o somosw | 0f
&8 a1 suemosss o9
co n

®
b3
ﬂ: Turn towards target.In the stakeout setting, you can choose
whether to open and the way to open it.
=2
= : Online map. Users can choose the online map which they want

to use as background.
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Online map

O Gcoogle Image
O sing

O osm

QO vworld

O ceoportal

O Naver

O Naver Cadastral
QO Alicante

[ saxise

Cancel

r

coordinates,then click Stakeout.

Enter a point. Users manually input the name, code, and

Add a stakeout point
Name
TempPaint]
Code
North (N)
East (E)

Elevation

Description

[ Add the point 10 the point list

Cancel
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(5

o
“ = . Full view. Users can view the full map.

14

4
R . Users can click it once to make the map always heading north,
click it twice the map will rotate in the direction of PDA, click it three
time the Auto centering will be turned off.

Dist: 1172981 m
N: 241253 m Cut: 584189 m i
W: 1147.903m D.Elev

@ »

.
~a oL

=2
> B/

"

2449247928

20853

9509.36000

w
® . After clicking, the current position points unchanged (due

north), and the object on the view changes according to the direction
of the controller.
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7 1500

[EE sTk_707 DS*N.-» v

Dist: 1371.024m

N: 763632 m Cut: 231.339 mi4
W 1138671 m DeElev.
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imported DXF map, and support nodes, endpoint, midpoint, center,
intersection, nearest point, and any point picking. Long press the snap

: Support selection and snap functions, select points on the

tool to display the snap configuration.
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Snap to object

: Click into the offset stakeout, support distance + azimuth,

alignment offset, turned angle + distanceand A X+ A Y+ A Z.

6.4.1.6 Start stakeout

After setting the parameters correctly, measure the difference
between the coordinates of the staked points and the designed
coordinates. If the difference is within the required range, continue to
set out other points; otherwise, stakeout again and calibrate the
point.
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Frequently asked questions:

1) Whether the setting out meets the accuracy.

The staking accuracy is limited to the stakeout setting option (upper
left pinion icon).When the setting out to the distance and vertical
limit difference, it can be measured normallyWhen the staking
accuracy measurement is not satisfied, it indicates that "Stakeout
offset is very large".If the measurement does not indicate "Stakeout
offset is very large", it indicates that the current staking point has met
the accuracy requirements.After the point stakeout is completed, you
can see whether the staking points meet the limit difference in the
point to stake library.

2) The target point should be nearby, but very far from the prompt.
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(DInput the wrong coordinates when doing the station setup.@The X
\ Y input to the target point is reversed. ® The coordinates were
entered incorrectly.

3) How to export the lofting results.

Project—Export—Other formats— Point stakeout result.

6.4.2 Line Stakeout

Line/Arc stakeout supports line, polyline, arc, circle,alignhment and
select from map. Enter the Line/Arc stakeout, cIick, you can
select the line in the lines/arcs management or add a new line to
stakeout, or select the line on the map to directly stakeout.

Display search name,
click to directly search
point to be staked

Select lines, enter
the library to select
lines for stakeout

LElYCR 20.985

Dist: 11.962 m Sta: K0+020.985

Navigation bar€—{s: 1.658m Cut: 79.142m 4
W: 11.847 m Elev.: 92751 m

Setting @l_"Tl———‘:) Stakeout mehtod

Stakeout
polyline or
segment

Concel €+=

L

Tools <€

4

¢ 7
AR LJ

»[ of
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6.4.2.1 Line/Arc stakeout method

1) Station&Offset

Piles or offset piles on the sample line according to pile spacing.

€ [EA%A-Line/Arc stakeout

PREmonE0 () 3K rotine O MNode

Target station

I the target station is empty, stakeout from the starting
station,

Station interval
20000m

Stake nodes
L offset
Left O Right

Perpendicular 9000,00.000
dd.mmssssss

Offset distance
0.000 m

/\Elevation

Start station: Set the starting mileage of the line.
Target station: Set the staking mileage.

Station interval: The point automatically switch the mileage
according to the set distance.

Stake nodes: When opened, the node will not skip when clicking the
pile.

Offset distance: Facing the mileage increasing direction, the current
point is the vertical distance of the line segment. Enter offset, can
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stakeout offset point. You can also change the angle, with the default

vertical 90° . When selected as ahead/behind can change the angle.
For example:

(DsStakeout horizontal deviation point: Set 5 meters to the right at 50
meters.

Offset distance: 5, Angle: 90°

@stakeout offset point: At the mileage of 60 meters, the right left off
30 degrees, off 6 meters.

Offset distance: 6, select Right, select Ahead, Angle: 30° .

A Elevation: Difference in elevation from the midline. You can also
choose Elevation, Slope(Degrees), Zenith, Slope 1:N, Slope(%),etc.,
used to calculate the elevation of the offset point.

2) Toline

Stakeout to the line, the current position of the pile on the line.
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() by Station&0 Sl o 4
) b ) 3
O Baer MToline O 3¥Node

Left O right

[« e =
Start station: Set the starting mileage of the line.

Offset distance: Facing the mileage increasing direction, the current
point is the vertical distance of the line segment. Enter offset, can
stakeout offset point. You can also change the angle, with the default
vertical 90° . When selected as ahead/behind can change the angle.

A Elevation: Difference in elevation from the midline. You can also
choose Elevation, Slope(Degrees), Zenith, Slope 1:N, Slope(%),etc.,
used to calculate the elevation of the offset point.

3) Node

Nodes on the staking line (N1, N2...).
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O Pget O KToline 3KNode

Start station: Set the starting mileage of the line.

Offset distance: Facing the mileage increasing direction, the current
point is the vertical distance of the line segment. Enter offset, can
stakeout offset point. You can also change the angle, with the default
vertical 90° . When selected as ahead/behind can change the angle.

A Elevation: Difference in elevation from the midline. You can also
choose Elevation, Slope(Degrees), Zenith, Slope 1:N, Slope(%),etc.,
used to calculate the elevation of the offset point.

6.4.2.2 View display

Support the function of line selection on the map, select the line on
the imported base map for staking, support the selection of polyline,
ar, circle, curve, etc.
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Specific operation: click the corresponding function, select the

corresponding line on the map, and then stakeout.

6.4.2.3 Tools

E—'Tools, can custom-defined tool.Lines/Arcs  staking tool, the
default tool appears as follows:
° [ ]

® |: Point library.Select a point from points library ,you can also add

a point manually, orimport/export the point file in this faction.
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& [EAR&-Points (620)

Points to stake

vrtk 1 3449291120

706 0542

[ ]
~
ﬂ: Turn towards target.In the stakeout setting, you can choose
whether to open and the way to open it.
=2
= : Online map. Users can choose the online map which they want

to use as background.
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Online map
O Gcoogle Image
O sing
QO osm
QO vworld
O ceoportal

O Naver

O Naver Cadastral
QO Alicante
[ etaximz

Cancel Scan

3 . L . .
: Click the button will switch the start and end point off the line.
ra
“ = . Full view. Users can view the full map.
¥
AR

: Users can click it once to make the map always heading north,

click it twice the map will rotate in the direction of PDA, click it three
time the Auto centering will be turned off.
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® . After clicking, the current position points unchanged (due

north), and the object on the view changes according to the direction

of the controller.

e
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6.4.2.4 Start stakeout

After setting the parameters correctly, measure the difference
between the coordinates of the staked lines/arcs and the designed
coordinates. If the difference is within the required range, continue to
stakeout other points of the lines/arcs; otherwise, stakeout again and

calibrate the point.

Dist: 11.962 m Sta: K0+020.985
S:1.658m Cut: 79.142m
W:11.847 m Elev.: 92.751m

B ® & M
@

6.4.3 Surface stakeout

6.4.3.1 Surface stakeout interface

Open the software, select the Survey, click [Surface stakeout] and
enter the staking interface.
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e
AR L

» @ of
)

When there is no surface staking file, click [Surface stakeout] -the

.
upper left corner , enter the surface management interface

to create or open the surface file, select the surface file, and click
[Accept].

Main interface sidebar setting and tool introduction:

: Guarantee the total station, survey setting, stakeout setting,
road, display and tools, which can enable general parameters and
road related parameters to be set. For the specific parameters, please
see the software interface.Add the Unselected tools to the Selected
options.

° [ ]
: Enter the points and the points to stakeout, and you can view
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the point information.

wf
== : Choose the online map with the software, scan the QR code of

the online map, you can also add the online map.

)

: Show real-time fill or cut information.

~»
r—’ : Export the stakeout file, support csv, txt, and dat file.

r
L

LdJd

: Users can view the full map.

W
2R . positioning real-time zoom in the center, can switch to follow,

can close the center.

-w
® . Users can click it once to make the map always heading north,

click it twice the map will rotate in the direction of PDA, click it three
time the Auto centering will be turned off.

: Click to jump to modify the layer option.

Real-time location information is displayed at the bottom:

Choose to display Sta.name, Sta.N, Sta.E, Sta.Elev, Sta.HI, HA, VA, HD,
SD, 2D dist, 3D dist and A Elev.
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6.4.3.2 Surface management

1) New

Select New, enter the surface name, choose to select from point list,
map, or range of points to build a surface file.

<« G434 New surface H

B
E
[
15y
Surface style
Wireframe
Color
Layer

2) Open

Open the surface file and support the CASS triangular file (.sjw), HC
triangle network file (.hct), 3D DXF file and LandXML files. Click Open,
Next, select the surface file to open, select Open.
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Open

CASS triangulation file

HG triangulation file

3D DXF (.df)

LandXML (xmi)

Cancel

3) Other functions

In addition to the above functions, click on the surface file and slide
right for more operations:

: Delete the selected surface file.

&)
: Manually upload the surface files to the cloud disk for

preservation

: Share the surface files through the 4-bit share code, and the

share code is valid for half an hour.

@
: Click to set the style and color of the surface file.
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: Preview the surface file, but also can modify the surface file.

EA%&-Surfaces (1)
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6.4.3.3 Preview

< B3 -Preview

2D
=

La
Y

o1
®081
G-,
®0sms  ®10%msen
670
o 'ww"“;
= 939

2D

: 2D, 3D and online map.

= ]
LJ .
: Users can view the full map.

Y
A : The generated triangulation net can be filtered by minimum

Angle and side length multiple. The default minimum Angle is 10° ,
and the minimum change multiple is 10 times.

2D

: Add the triangulation net by picking points coordinates on the

graph.
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AU

: Select triangulation net on the surface to delete.

/_\.
: Select the triangulation net to be reorganized and form a new

triangulation net.

24

: Plot by picking coordinates on the surface.

A™ . Make style edits and changes.

o

T . Hideor display the name of the point.

7]
H™ . Hide or display the elevation of a point.

6.4.3.4 Stakeout

After creating or opening the surface file, select the display surface
and adjust the prism rod height on the screen display interface. The
navigation bar displays elevation value, design high, and fill/cut value.
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nsuu \d m

Elevation Design elevation
92751 m 313331 m

\

A NINAR D @ |

)

——
TEanl SN 2449200 832
4 4
o12424519 _ Sta. Elew 79800
4 4

150 HA 68:00:00.000

CHCNAV LandStar 8.1 User Guide
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7 Tools

7.1 Volume

Surface with Height:

Top/Bottom Surface: Import above surface file. Click import icon to
enter Surface File interface.

< CHCNAV-Volume < CHCNAV-Surface file
Top surface

File type

> Internal storage
/storage/emulated/0
Back

/storage/emulated/0/CHCNAV/
Top surface LS7_Projects/CHCNAV

codes

/storage/emulated/0/CHCNAV/
LS7_Projects/CHCNAV/codes

-
/storage/emulated/0/CHCNAV/
LS7_Projects/CHCNAV/gis

Bottom surf:

Bottom surface

Cut swell factor N
regions
/storage/emulated/0/CHCNAV/
LS7_Projects/CHCNAV/regions

Users can choose surface file or create a new surface file by selecting
points. Click New to create a new surface file, users can add a new
point or select point in Points, then click OK to preview the surface.
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Al ¥ Name<¥ Name Local N Local E Elev

[ setectall 1 5.000 6.000 3.000
{y 55 Enter I 2 6.000 000 4,000
14000 Code 3 4,000 6.000 5.000
E:6.000 Desc:

Elev:5.000 T:2022-11-09 13:18:59

& 44 enter

N:6.000 Code:

E:1.000 Desc:

Elev:4.000 T:2022-11-09 13:18:35

{ 33 Enter

N:5.000 Code:

E:6.000 Desc:

Elev3.000 T:2022-11-09 131751

T STK_nex survey ¢ i

Code:

1354 Desc:
Elev:-0.004 T:2022-09-1512:24:27

In this interface users can modify constraint line, boundary, and
points of surface.

[=]: Tap to view coordinates of points. Users can also input new
points, select more points from points library, or delete points.

IZI: Tap to view full screen.

EE Tap to determine the constraint line. Select two constraint
points and create a constraint line. Then tap the triangulation
networks generating icon. The line created by the constraint
points won’t be changed after calculating.

[]. Tap to modify the boundary. Choose two points to create a
new line for determining a new boundary, and then delete the
wrong part of the boundary.
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: Tap to delete a useless point or wrong part of the boundary.

Tap the icon, select a target point or line, and tap [OK] to confirm
the deletion.

: Tap to generate new triangulation networks.

Cut swell factor: Input cut swell factor, range from 0 to 1.

Finally, click Calculate to get result. From the result interface users
can select Map or Detail. In the Map interface users can get cut or fill
value, in the Detail interface users can know area and triangle of top
surface and bottom surface.

& CHCNAV-Volume report € CHCNAV-Volume report
Details Map

Area: 2.500n Triangle: 1

Cut : 0.000m? Fill : 0.000m?
Job name: CHCNAV
Date:2022/11/09

Operator:

Click Export users can export the result with some photos (no more
than 8).

Page |415



& CHCNAV-Volume report

Filename

File path

Export tables (top and bottom surface)

Export photos (no more than &)

7.2 Inverse

Select starting point A and ending point B from point manager, click
Calculate to calculate. The results calculated according to grid or
ground surface will be shown in the table. The results contain:
azimuth, vertical angle, horizontal distance, slope distance, offset N,
offset E, offset H and slope.
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A A
B B
| Result Grid O Ground | Result Q 6rid Ground
Azimuth 281:18:35.7569065 Azimuth 111:48:05.0741509
Vertical angle 011:05:44.8918193 Vertical angle 010:31:11.0456064
Horizontal — Horizontal _—
distance! distance
Slope 519 Slope 5477
distancel distance
OffsetN 1.000 OffsetN -2.000
Offset E -5.000 Offset E 5.000
OffsetH 1.000 Offset H 1.000
Slope 0.20 Slope 019

7.3 Areas

This function is to calculate the area, perimeter of figure, the
coordinates that participates resolve are chosen from point
management by library chosen. The unit of perimeter is metric, and
the unit of area supports square meters.

Add: Enter coordinate, select from library or map to add points to the
list.

Up/Down: Make selected points move up or down.

Right slide: Right slide to delete point or check the details of the
point.

OK: Calculate the perimeter and area of the figure which is composed
of points in sequence.
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View

Enter coordinate
Select from library

Select from map

< CHCNAV-Areas

Perimeter

11.484

Area

2.500

0.004

26.910 Sq.Ft

0.001 Acres

0.000 Hectare

Area Division: Cut the selected area according to the value inputted.

Choose the Calculation type, input the area, should less than the
whole selected area.
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Subdivide method

Parallel by 2 points
Line 33 m

wea 1 sam

Click Calculate, after that, you can store or stakeout calculated point.

< CHCNAV-Areas

List

Total area:2.500Sq.M

& area 1.000.1
fba_1.000_2
5

Subdivide method

Parallel by 2 points
Line 33 44

wea [1 sqm

Result
area_1.000_1
N:5.54919 E:2.12702
area_1.000_2
N:4.77460 E:6.00000

-
7.4 Angle Conversion
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Angle conversion can convert degrees, minutes, seconds and radians

among these 3 types of conversion.

Enter a value in degrees, minutes and seconds edit box, click on the
Calculate button to calculate the value of the corresponding degrees
and radians.

Similarly, it can convert radians to degrees and degrees, minutes and
seconds, or converts degrees to radians and the value of every
minute.

& CHCNAV-Angle converter

10 Degree 0 Minute 0.0 Second

Degree 10.0000000000 []
Minute 600.0000000000

Second  36000.0000000000

Radian 0.1745329252

Gon 111111111111

7.5 Parameter Calculation

Calculation Type: Include 7 Parameters, 7 Parameters(strict) and 3
Parameters.

7 Parameters/(strict): The application scope of 7 Parameters/(strict)
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is relatively large, generally larger than 50 km. Users need to know at

least three/four pairs of known point values in local coordinate
system and their corresponding WGS-84 coordinates. Only when we
get the 7 parameters transmitting from WGS coordinate system to
local coordinate system, can we start the parameter calculation.

3 parameters: At least one known point pair is requested which is
usually used in small scales. The accuracy is up to the operating range,
decreasing with the increase of operating distance.

Mode: We can choose Guide mode or Simple mode to add point
pairs based on different situations.

Select Point Pair: Click Add to add point pairs and input pairs of GNSS
points and known points to calculate parameters. Add WGS-84
coordinates at GNSS Point and add plane coordinates at Known
Point.

GNSS Point: Select from library, survey or enter manually to add
GNSS points.

Known Point: Select from library, map or just enter manually to add
known points.

Note: Select corresponding point pairs and add to the interface of
parameter calculation.
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< CHCNAV-GNSS point

| GNsS point v
Type Name
S—
GNSS point Known point H.Resid[m] V.Resid[m] Latitude(B)

000:00:00.00000N

Longitude(L)
000:00:00.00000E

H(H)

O Guidemode (@) Simple mode

O Define a GNSS position in one of the

Guide mode for new users, simple mode for following methods:

regular users 1.Measure a new GNSS position

2 Select an existing point with valid
GNSS coordinates

3.Enter the GNSS coordinates

Cancel

Calculate: Click to calculate. The results will be popped up

automatically. Then click OK to apply the parameters to the current
project.

Datum trans: Back to the main menu, click CRS to view Datum trans
interface and the parameters can be viewed. Click more, you can
choose to lock the parameters and the default password is 123456,
which can also be changed. And we can also click unlock to edit
parameters.
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< CHCNAV-Add < CHCNA!
| GNSS point
Name Type Accept new adjustment parameters?
v
SR = it alue
Latitude(B) GNSS pﬂint'Known point H.Resid[m] V.Resid[m] ‘ TraQ?Ima:lon 6199296.0000
000:00:00.00000N "
4 a4 740.000  313.972 Traczf:,on 3647232.0000
Longitude(L)
5 55 742519 315391 Translation | _sg784 0000
000:00:00.00000E 2(m)
6 66 741197 314710 Rotation
H(H) X(sec) 36288.9590
R\;’(‘g::)" -64004.5334
| Known point
Rotation | 191084 8042
Z(Sec)
Name
Scale
Factor(ppm) | 9983731359
North(N)

Cancel

7.6 Calculator

Use for simple mathematical calculations.

CHCNAV-Calculator

0
MEM: 0 DES
MC DRG c
sin | Cos  Tan -
log | In v B n
7 8 [ ( )
4 5 6 x &
1 2 3 +
0 =
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MC: Clear historical.

DRG: Transform input number type (Degree or rad).
C: Clear current record.

Sin/Cos/Tan: Calculate sin/cos/tan value. Users should click DRG to
transform input number type into degree (DEG), sin 30(DRG) = 0.5.

<= Back.
log/In: log10=1.
V: 8V3=2.

A . 8"2=64.

n!: nl3=6.

7.7 Ruler

This function will provide users a ruler to do some simple
measurement.

Users can use real ruler to adjust the length of ruler by moving the
circle, then click confirm icon.
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chcnav1-Ruler

€ chcnavil-Calibration ruler

L wog

HH\

4

ﬁHHH

ﬂHH\

7
FErr

l Il Hﬂ Il Hﬂ | H\H‘[ | \HHQ i i

7.8 Point to Line Dist

Select points A, B, C from point management and click OK to calculate.
The result is displayed in a pop-up box, as follows: click Clean to clear
current data.

Page |425



CHCNAV

Known: point AB,C.
Calculate: the perpendicul

C
. ar distance of point C o li
./"/.a ne AB.
A
A

88
Result
8 Dist: 2.000:8
istance:2.000m
s
c Back
u
C o ]

7.9 Offset Distance

Origin (A): Select form Points.

Horizontal distance (AP'): Input the horizontal distance.
Vertical distance (PP'): Input the vertical distance.
Azimuth Angle: Input the azimuth angle.

Calculate: Click Calculate to display a calculation result interface,
enter the point name, and click OK to save the calculated point.
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€ CHCNAV-Offset distance € CHCNAV-Calculation result

Known: point A, azimuth a Name
ngle of AP, horizontal dist
H ance of AP and height diff
NA L erence.(N is north).
l‘é, Calculate: point P. Code
L
A.
Origin(A) North(N)
33 7.598 m
Horizontal distance(AP") East(E)
3m 7.500 m
Vertical distance(PP') Elevation
4m 7.000m
Azimuth
30:00:00.000 o

7.10 Deflection

Deflection: Click Deflection to calculate deflection angle. Select Point
A, B, C, and click OK, the angle will be displayed in pop-up interface.
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&  CHCNAV-Deflection angle

Known: point AB,C
- Calculate: deflection angle
) from AB to BC.
/
A
4

Result

Angle:-169:30:30.6827556

Back

IS
S

7.11 Rotation

Rotation: Point P is on the line AB which rotates a certain angle. After
selecting AB points, the system will calculate the distance between
point A and point B as default and this distance as initial value for AP.

A/B: Select the coordinate of A, B from Points.
AP: Distance from point A to point P.
Rotation Angle: The rotated angle between AB and AP.

Calculation Result: Click Calculate to get the result. Input name and
then click OK to save this calculated point.

7.12 Intersection Point
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Known Points: Select points from point management and click

Calculate to calculate the intersection P of line AB and line CD.

< CHCNAV-Intersection € CHCNAV-Calculation result

2 points + 2 si... 2 points + 2 an... Name

Known: point AB,C,D.
Calculate: intersection coo
rdinates between AB and Code

B b  CD.
A/ XC North(N)

5.000 m

East(E)
6.000m

0.000 m

IS
S

Elevation

Points + 2 Sides: Select points A and B from point management. Enter

the length of line AP and line BP. Click Calculate to calculate. Input a

name and click OK to save.
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4 known points 2 points + 2 an... Name

Known: point AB and dista
nce of AP and BP.

Calculate: point P(Point P i Code
1 L2 sontheleftside of AB)
B North(N)
1.095m
A
&3 East(E)
6.750 m
B
g8 Elevation
AP 0.000 m
3m
BP
4m o

Points + 2 Angles: Calculate intersection P with known points A and B

and the inner angle of PAB. Click Calculate to calculate. Input a name
and click OK to save.

& CHCNAV-Intersection & CHCNAV-Calculation result

4 known points |2 points + 2 si... Name

Known: point AB and angl

e PAB, angle PBA.

Calculate: point P(Point P i Code
s on the left side of AB).

North(N)

A 3.500 m

5134 m

33

66 East(E)

Elevation
Angle PAB 0:000m

030:00:00.000

Angle PBA

030:00:00.000 (]
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7.13 Bisection Angle

Bisection Angle: Given line BA and BC comes to an angle ABC, P is
one point on the angle bisection line, according to the coordinates of
Points A, B, C, and the plane distance from Point P to Point B, we can
have the coordinate of Point P. If the distance value is negative, it
means Point P is on the oppositely extension line of the angle
bisection line. Click Calculate, the results will show out, input the
point name, and click OK to save the calculated point.

< CHCNAV-Rotation & CHCNAV-Calculation result

Known: points A,B; the rot Name

& ated angle between AB an
d AP; and the distance AP
between point A and point
n ” P (the distance of AP will Sl
b‘e)the same as AB by defa ‘ode
L ult)

Calculate: point P.

A North(N)
33 5134m
B East(E)

- 3763m
AP Elevation
2236m ] 0:000:m

Rotation angle

030:00:00.000

7.14 Dividing Line

Dividing Line: Select start point and end point from Points, select
Method, Input step length, first point name and name interval, then
click Calc&Save; it will remind users a successful division. Click Points
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manager to review points.

& CHCNAV-1-Dividing line

Start point
5

End point
1

Method

-

Step length

Step length

m

The first point name

a

Auto increment name interval

1 [x]

Code

< CHCNAV-1-Points g
Points

Points to be stﬂku

All ¥ Name¥ Entera

e 3456196325 898561.127

d 3456196.496 898561.961

c 3456196.697 898562.940

b 3456196.898 898563.920

a 3456197.098 898564.900

5 3456197.098 898564.900

4 3456197.099 898564.895
B_3449070_2 3456197104 898564.902
B_3449070 3456197.104 898564.902
3 3456197.106 898564.899

Cowe Lo | o ]

7.15 Average Value of Points

Select: Select points to calculate.

CHCNAV LandStar 8.1 User Guide
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< CHCNAV-1-Points g
All ¥ Name~ d

[ selectall

Name North(N)[m] Eas
oS 3456197.098 898!
OoF 4 3456197.099 898!
SR 834490702 3456197104 898564
R baw070 3456197.104 898564.¢

-

3

56197.106 898!

2
2

-4

A0 000
-4

base_

OK: Report the average value of selected points in calculation result

interface.

& CHCNAV-1-Calculation result

Name
Code

North(N)
3456196.627 m

East(E)
898562.372 m

Elevation

44373 m

€ CHCNAV-1-Average of points £

D Name North(N)[m] East(E
1 1 3456196.325 898561
2 2 3456196.450 898561
3 3 3456197.106 898564

Coordinate Type: Users can set coordinate types of points.
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€ CHCNAV-1-Average of points £

1 1 031:09:34.52456N = 121

2 2 031:09:34.52866N 121

3 3 031:09:34.54523N 121

Coordinate format
(O wess4 Lat/Lon/H
O WGS84 ECEF X/v/Z

O Local Lat/Lon/H

O Local ECEF X/¥/Z

(®) Local N/E/Elev

Cancel

7.16 Grid to Ground

While surveying in the same area, users can get grid coordinates or
ground coordinates with a GPS receiver or a total station, but it is
unable to deal with different kinds of coordinates when post-process
data. Grid to Ground function is used for calculating the combined
factor and transform grid coordinates into ground coordinates, so
that users can work with both total station and RTK receiver in the

same project.
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& 2
Angle conversion  Parameter Calculator
calculation

o
N
% " s
Ruler Point to line dist  Offset distance
Deflection Rotation Intersection
/’ H
} N N E
Bisectionangle  Dividingline  Average of points
\\'y f

Gridto ground  Map adjustment More

[ fui} o

Project Survey Config

< L] [

Tap Grid to ground in Tools interface. There are three methods to
select grid coordinate: from Points, map selection and calculate
directly. There needs two points for calculation, the first point
coordinates are default as current base station coordinates. Grid scale
factor, height scale and combined factor will be calculated after
selecting second point coordinates. (Combined factor can also be
inputted.)

3 ways to choose points:
(1) Map Selection: Select a point in base map or measured point.
(2) Survey: Click to get the current position.

(3) Points: Click to choose points in points list.
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CHCNAV-1-CAD view & CHCNAV-1-Points g & CHCNAV-1-Grid to ground

Al'Y Namev @  Grid coordinate
Name North(N)[m] BeE] N 4044952710
= E  505814.879
H  0.000
o &3 a 345¢ 898564
C $ Result
A= Grid scale factor 1.0000004146
== R Height scale factor 0000000000
La =
R B3
= = Combined scale factor 1.0000004146
2 -
(] =
T
=

Y
b

>0 -4

X N

Cancel  Back

<

Click Accept, and then users will see transformed ground coordinates
in point detail. There is no need to apply combined factor when it’s 1,
because default combined factor is 1 and users can view the ground
coordinates in point detail directly. These ground coordinates can also
be exported as TXT, DAT, or CSV format with customized content.
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< CHCNAV-1-Edit point & CHCNAV-1-User defined

Quality  Attributes  Multimedia Name

Distance  0.006 m
Lat/Lon Decimal

| Other info 0.00000

Coordinate -
CHCNAV-1.crd
file er z Coordinates with NE suffix
Combined
scale 1.0019402548 Export GIS attributes
factor
Options Selected
Ground N 3456197.098 m o N
oint type ame
GroundE  898564.900m Longitude Code
Latitude Ground N
gl'e““”d 45027 m
"
H Ground E
Auto
survey o Local Lon Ground Elev
Survey TR Local Lat
method pograp

7.17 Map adjustment

Add: Click add to add Map point and Known point (point pair).
Map point: Choose point on base map.
Known point: Choose point on base map, points, or survey directly.

Click OK&Next to add next point pair; click OK to finish adding points.
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€ CHCNAV-1-Map adjustment € CNAV-1-Add control points

| Map point (Map_1)

Map point  Known point H Resid North(N)
3456198.841 m
East(E)
898543.408 m
| Known point
North(N)
3456222 m
East(E)
898345 m [}

After adding all point pairs, click OK and there will show H.Resid. The
smaller the residual is, the better the accuracy is.

& CHCNAV-1-Map adjustment < CHCNAV-1-LandStar

| Move
Map point Known point H.Resid AN

3456198841 3456222000 ;g5 55, HATAZEIS 0
808543.408 898345000 -

3456187.073  3456111.000 174914 Le
898545.822 898666.000 -8550644.900 m

3456207.066  3456027.000

898583.520 898600000 1317 T

Rotate angle

051:37:29.949

| Scale
Scale

2.892

Click Next to calculate the translation, the rotation, and the scale. It
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shows how the base map moved. Finally click OK to apply.

7.18 Transformation
Transformation is essentially site calibration that reduces the scope of

the target. Site calibration is calibrated for the entire project, but
transformation is calibrated for the selected target.

7.18.1 Entrance

The entry to transformation is Tools-Transformation, which is
displayed by default.

. Click to connect

Map adjustment Volumes A
Inverse Plot deed Transformation
AR &

Area subdivision Angle conversion  Parafneter

calcdlation

:
=2 e

Point to line dist. Offset distance Deflegtion

Rotation Intersection Bisect angle

There are two ways of Transformation: Manual entry and Align
matching points. The default is Manual entry.
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Manual entry: Calibration is performed by input -calibration
parameters.

Align matching points : The calibration parameters are obtained
through the selected point pair and then corrected, which is the same
as point correction.

€ 1428140003-Transformation

| Transformation mode

ey |

| Rotate and scale point X i

North (N)
0.000m
East (E)
0.000 m

| Rotate

Rotation

000:00:00.0000000000

dd.mmssssss

7.18.2 Manual entry

1.Input rotation

Enter the rotate and scale point and rotation, both of which default
to 0.
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& 1428140003-Transformation

| Transformation mode

T

| Rotate and scale point M

North (N)
0.000 m

East (E)
0.000 m

| Rotate

Rotation

000:00:00.0000000000

‘dd mmssssss

The rotate and scale point can be obtained by direct input, ““+ Map,

™ Survey, and = Select.

< 1428140003-Transformation

| Transformation mode

Manual entry

G
In

| Rotate and scale point
North (N)
0.000 m
East (E)
0.000 m
| Rotate
Rotation
000:00:00.0000000000

dd.mmssssss
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The rotation Angle can be obtained by direct input and calculation.

The calculation page is shown in the figure.

& aation job-2024042 € 1428140003-Transformation & 40003-Calculate rotation
mation mode from

| Transformation mode | 01d azimuth

| Transforr
Manual entry Manual entry North (N)
| Rotate and scale point | Rotate and scale point
North (N) North (N) East (E)
0.000 m 0.000m
East (E) East (E) Roktecketi o
0.000 m 0.000m North (N)
| Rotate I Rotate
Rotation Rotation East (E)
000:00:00,0000000000
dd mmssssss dd mmssssss | New azieiits-from
North (N)
East (E)
| New azimuth-to
North (N)

2.Input scale

Enter the scale, the rotate and scale point coordinates default to the
point entered earlier but can be modified. Enter the scale, which
defaults to 1.
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€ job-20240428162257-Trai € 128162257-Transformation

| Transformation moc

e | Transformation mode
Manual entry Manual entry

| Rotate and scale point | Rotate and scale point

North (N) North (N)
0.000 m 0.000m
East (E) East (E)
0.000 m 0.000 m

| Scale | Scale
Scale

1.000000000000

3.Input translate
Enter the amount of translation, which defaults to 0.

< 10428162257-Transform:

| Transformation mode
Manual entry

I Translate

AN

0.000m

AE

0.000m

AElevation

0.000 m
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The amount of translation can be obtained by direct input and
calculation. The calculation page is shown in the figure.

& 0428162257-Transformatio € 10428162257-Transformatic < 10428162257-Translate

| Transformation mode | Transformation mode 1 From point

Manual entry Manual entry North (N}
| Translate | Translate
AN AN East (E)
AE AE Elevation
1.000m 0.000m
AElevation AElevation 170 point
0.000 m North (N)
East (E)
Elevation
1R It
AN

[« e = | < o = | < o = |
4.Select translation target - points or objects

There are two ways to select the translation target: select points
from list and select objects from map.

Select points from list can only select points.
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Ise s All v Name~
Neme | Nomh(N)iml East(E)m
(O select objects from map Oom, ; 168206428  526001.956
O, € e
Om, : s
o "
[mES 1
on, 2 41683
(WL 1

Select objects from map can select points, lines, and surfaces. There
are two options for selecting a map: Select and Select area. Select
area is used by default.
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€ 8162257-Transformation & 0240428162257-CAD view € job-20240428162257-CAD v
bjects

| se

& — T g -
O select points from list @ i @ ® >
=2 . =£
¢ s ¢
) e
&5 g N
AR AR
L et b
2 L
S =]
D .

X ® X O]
Cancel  Select t Cancel  Select

<« o = | .
5.Set save options

There are two save options, Overwrite objects and save as new
objects. The default is Overwrite objects.

4 ‘ransformation job-

| Save options
Overwrite objects

[J saveas new objects
Prefix
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Select save as new objects. The default prefix is T_, which can be
modified.

& 20240428162257-Transforn

| Save options
[C]  overwrite objects

Save as new objects
Prefix T_

Click Next, and a prompt box will pop up for the conversion result,
recording the number of points and lines involved (the surface is
classified as lines when recording).
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Transformation result

Points: 4 Lines: 1

0K

6.View translation results

Enter the point list and CAD view to check the translation results, you
can find that the translation results are correct.

& 1) job-202404281 i ® Click to connect

Points to stake
8 & =

<>

All ¥ Name~¥
Mapsurvey  Pointsurvey  Visual survey

A\ 28 e

Control survey ~ Verified survey ~ Point stakeout

N

4168206.428 526001.956 Line/Arc stakeout Surface stakeout  Area survey
6 41681 525993.827 .o T
R i3
525947.580 s
CAD view Road stakeout  Site calibration
525045.440

525

283 o R Q Q B ®

o 4 .
5250288 1a a
Base shift CORS shift Sidesiopt

525931.226 stakeout

[_moot ] oot | | i Z
Project |l config Tools
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& ew job-202404281¢ & ew job-202404281

® = @ ‘
@ o @ #
= =]

=2 =2

¢ @]

e Y

w¢ rA
AR L
e
AR La

v v
2 2
S <
® ?

before

7.18.3 Align matching points

1.Select point pair

Point pairs can be obtained by direct input, map selection, survey,
and list selection.
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< Transformation job
| Transformation mode

Align matching points
Method Source  Target H Residl..V Residl...

=]

2.Check calibration parameter

| Source

Name

North (N)
1.000 m
East (E)
1.000 m
Elevation

1.000 m

| Target

Name

2
North (N)
2.000m
East (E)
2.000m

Elevation

Silbjohi 2020428 o227 bk

| Transformation mode

e

Method Source Target H Resid[..V Resid[..
H
v

1 1 0.000 0.000

The corrected parameters can be viewed after selecting the point pair

calculation. (The height difference can be freely modified).

< ansformation job-2
| Rotate
Rotate angle

000:00:00.0000000000
dd.mmssssss.

I scale

Scale
1.000000000000
| Translate

AN

1.000 m

AE

1.000 m

Az

1.000 m
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3.Select translation target

There are two ways to select the translation target: select points
from list and select objects from map. Same as Manual entry.

| Select points/objects

Select points from list

O Select objects from map

4.Set save options

There are two save options, Overwrite objects and save as new
objects. The default is Overwrite objects.

< job-20240428162257-Trans

| Save options
Overwrite objects

[[] save as new objects
Prefix

[ < . u |
Click Next, and a prompt box will pop up for the conversion result,
recording the number of points.
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Transformation result

Points: 7

OK

5.View translation results

Enter the point list to check the translation result, you can find that
the translation result is correct, and the original point is overwritten.

(0] Click to connect € job-20240428162257 e i & 10428162257-Points (11)

Al Y Name~¥

- P
B &

v [] selectall

system localization

Points Points to stake

All ¥ Name¥

0s 1.7 52599196 416821.643
4168379.695 525932.226
S AL Vol
* = = = Js8 T6 52598.383 416820.675
Pt = bt 4168371.700 525929.847
tneires  Suiaces (I3 T | sasserss | 41682075
4168302.597 525935.283
= g3 T4 52503.544 416820.725
@ ‘> 4168198253 | 525946.440
= [ 7 4168206.428  526001.956
) L 4168198.552 525948580
lmages Codes 4168196750  525993.827
4168197.750 525994.827
\i 4 4168197.552  525947.580
- 4168207.428 | 526002.956
L - 4168197.253 525945440
Import Export 52599.196 416821.643
4168301597 525934283
& 6 52508383 416820675
4168370700 52592
8  Ts 52593758 416820 7°
4168378695 525931
8 T4 52503.544 416820725

after

& & *
Survey  Config Tools
u . |
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7.19 Area subdivision

Area subdivision means that the area of a closed figure is segmented
by a straight line in different ways.

1.Tool interface, select area subdivision

Q Click to connect

AL 2
Map adjustment  Volumes Area
X1_HA | = 7
Y1ZSD | | =
z17VA | —
Inverse Plotdeed  Transformation
& | L S
|
larea subdivision| Angle conversion  Parameter
calculation
| g
> &
Pointtoline dist. ~Offset distance Deﬂecuma
Aa s }T‘
(23

Project  Survey  Config

4 [ ]

2. Select the closed multisegment line to be processed, the area will be displayed

below, click Next
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F OB @

¢ A
AR L4

» of
3
Fl
| 4
,

‘

‘

‘

‘

|

1
e
N
g
Yo

stop Next

3There are three kinds of subdivision methods: parallel by 2 points,

perpendicular by 2 points, and Hinge point.

< test428-CAD view

Parallel by 2 points

FORBO &

Perpendicular by 2 points

Hinge point

w7
AR L

OMap_3

> off

X N
Stop  Back

|

Parallel by 2 points: Two points are selected according to the prompt, and the
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software divides the area by a straight line parallel to these two points

< test428-CAD view

15

o3

© s

=2 o

C 1 DMay

ra

La

e |

25 OMap= OMap, 3

v

X N >

Stop. Back Next
<4 L] a

Perpendicular by 2 points: The perpendicular lines connecting the
two points divide the area equally.

< test428-CAD view

L]

aMap_1

B @

1)
12

GMap_5

*Siytine_1 OMay

¢ ¢

u¢
AR La
£
b

OMap_3

Nl

X N >

Stop  Back Next

4 [ ] ]

Page |455



CHCNAV

Hinge point: Select a point according to the prompt, and the software evenly divides

the area with a straight line fixed across the point.

< test428-CAD view

OB @

ra
L

>

»

v
2

Select zone to subdivide.

Method  [Hinge point

X N

Stop  Back

4.Click Next, the area can be divided according to the area Value and
Percentage.

Areatype: O Value ® % Percentage

Select the Value, enter the Area(value), click calculate, and the dividing
line will be divided according to the input data.
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< test428-CAD view

Areatype: | O Value ® % Percentage
Total area: 986.562 Sq. Meters

Area

(Value) ‘ 493.281 Sq. Meters

Area (%)  50.000

< 1est428-CAD view

dFOBRBDO @

rA
[}

Areatype: | O Value ® % Percentage

Total area: 986.562 Sq. Meters

Area
(Value) |300S Meters

Area (%)  30.409

X

Stop  Back Calculate

Select the percentage, enter the percentage, click calculate, and the

dividing line will be divided according to the input data

< test428-CAD view

Areatype:  ® Value O % Percentage
Total area: 986.562 Sq. Meters

Area

(Value) 493.281 Sq. Meters

Area (%) |50 ®

X & £ >

Stop  Back Next

<€ test428-CAD view

OB @

ra
» |\

Areatype: @ Value O % Percentage

Total area: 986.562 Sq. Meters

f‘\;:ﬁj o 7892505q Meters

5.Click Next, generate area division point according to dividing lines.
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< test428-CAD view

15

>

QMap_L

®H &

n
(29

Ofap_5

Ditap,

¢ ¢

MY 7
AR La
g
£
b

©OMap_3

» o

X & + &

Stop Back Add  Stakeout

4 L] a

Click Add to add the division point to the point manage.

Add point
Name
area_493.281.1

Code

North (N)
143.626 m
East (E)
316.350 m
Elevation

0.000 m

Description

Cancel

Click Stakeout to stakeout the division point.
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bl area_493.281_1,

K_area_493.281 JIH:E

Name

Dist: 1.181 m
N:0.627 m Fill: 0.020 mit
E:1.001m _ Elev.: -0.020 m >
o®

)

=2

>

w¢ A
AR L

»U/ of
~
z
3
3
v
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