Your First Zoom 90 X-Pad Job
Common Zoom 90 Issues & Questions
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Thank you very much for purchasing a GeoMax robot and X-PAD field software
from iGage!

We know that your new robot will provide you with years of dependable
service.

X-Pad is a great field software tool.

Because X-Pad is developed by the robot manufacturer (Hexagon), it best
supports the Zoom 90 hardware. While X-PAD has an amazing set of functions
and options and might appear to be overwhelming at first, it is actually the
easiest tool to use with a Zoom 90 robot. Budget a few uninterrupted hours to
work through this First Job document.

Zoom90

We hope that this FAQ will help you install, fully configure X-PAD and then do a simple station setup and store a
side-shot. Everything after that should be simple; however, there is a very detailed X-PAD User Manual available as
a PDF or printed manual that will help with more complicated tasks.

Once you finish your first job, the X-PAD User Manual and Common Zoom 90 Questions FAQ should answer any
guestions that you might already have and will probably encounter in the future. We know from our extensive
experience suppling GeoMax optical instruments that you will appreciate the answers to these always asked
questions.
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Mail List

If you purchased a Zoom90 robot from iGage, please sign up for the Zoom90 mail list. We will automatically send
you commonly asked questions and answers as we encounter them. We will also send you firmware and software
update notices. You can sign up here: www.igage.com/ml (that’s slash M L for Mail List), look for the ‘Zoom90
Robot’ group.

Robot Handling Rules

First off, let’s cover some important rules for robotic total stations:

1.
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Robotic total stations have over one-million small mechanical, fragile parts in them. Robots are CRAZY
expensive. Treat your robot like the very expensive, very fragile device that it is.

Do not leave your robot in the truck if it is hot or cold. Never put a wet or damp robot in the case for more
than long enough to get back to the shop to dry it out.

Use only top-quality tripods with dual-clamps:
Both the TriMax 90553 (~$323) and the GeoMax 8248660 (~$175) tripods are reasonable

Clean the sliding parts of the tripod. Adjust the top leg clamps and the lever clamp. Always lock both the
Lever and the Screw clamps. Set the legs far enough apart to keep the instrument from blowing over. If it is
windy, wire the tripod down. Remember that if the tripod blows over, it will cost you $15,000 to replace
the gun. Toppled robots are ‘Never the Same.’ Ever.

Always keep one hand on the handle if the robot is not secured to a tripod or in the case. If the tribrach nut
is loose, you must have the robot in hand. If you loosen the nut, you must immediately put the robot in the
case. The only place that a robot can ever be is on a secure tripod with the nut tight, in your hand moving
between the Tripod and case or in the case.

Never move an uncased robot. If you need to traverse a robot, most companies require you to remove the
robot from the tripod, put in a latched case, move the case and remount. Again, most companies will not
allow you to move a robot mounted on a tripod because it endangers the robot.
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10.

11.

Always secure your robot, in the case, in your truck. Never place a robot case or robot on the tailgate or in
the bed of a pickup. (I like to seat-belt the case in the center of my back seat.) Always lock your truck if it
contains a robot:

G@g]e total station stolen from truck

all News mages Videos Shopping More Sett

I About 9,220,000 results (0.47 seconds) I

$28,000 Dayton water department survey tool stolen, police say
https://www.daytondailynews.com/...steals...total-station.../EnGI5Swifhoz100Zwa9
528,000 Dayton water department survey tool stolen from worker, police say ... The tool, ¢

Sl mbabinm OTEY cite an o frinad and ic oend + . Un laft tho OTE and

Google says over 9 million robotic total stations have been stolen out of vehicles.

Try to set the robot in a safe place on every site:
a. away from frontages where a van can drive up and quickly steal the robot.
b. away from vehicle traffic, especially places where vehicles are likely to back into the robot.
c. away from heavy equipment paths.

If you drop or tip a robot onto the ground, the robot will NEVER-EVER be the same. Ever. The robot is
essentially bricked. This - Damage - is - Never - Covered - by - Warranty.

Always keep your robot insured by ‘Named Equipment Insurance’ (sometimes called ‘Inland Marine’). This
will cover loss and damaged if the robot is stolen from your truck, from a job, from a hotel room or
inadvertently damaged. The cost of this insurance is typically about 3% of the replacement cost when
bundled with a business policy. If you can not afford to replace your robot, you can not afford to not have
insurance!

Every time you lift the robot by the top handle, make sure the handle is not partially released:

Oh Crap!

All Total Stations (Robotic or Manual) should be field calibrated if they are moved a significant distance or
encounter rough handling. Field calibration is described on page 39 of the GeoMax Zoom 90 User Manual
and repeated in the Common Issues FAQ.

X-PAD: Installing X-PAD on your Android Device

Internet access is required to download, install and activate X-PAD on your device. Because the files are quite large,
a Wi-Fi connection to an unmetered internet source will be faster and more reliable.

On the Android device use the device’s default browser and go to the web address:

wwW.iGGPS.com

Look for the X-PAD logo near the bottom:

Q
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Find and click on the GeoMax X-PAD [ Install Links ]

On the ‘Links’ page, find the ‘X-PAD Ultimate Survey’
link and click on the large ‘Download’ button:

A system warning message will be displayed:

A This type of file can harm your x
device. Do you want to kee,
it.geomax.xpadsurveyultimate.apk
anyway?

Concel “

1] (@] <

Click on .
The installer will be downloaded:

* Downloading file (239.84 MB). Details X

1l o <

Wait for the download to complete.
Your device will offer to Open the installer:

¥ itgeomax.xpadsurveyultimate.apk. X
Open

1] ] <
Click on ‘Open’.
After a few seconds of staging this confirmation screen
will be shown:

N
X-PAD Ultimate Survey
Do you want o install an update to this
existing application? Your existing data will
not be lost.
Cancel Install
e W

Click on ‘Install’.

It will take almost a minute to install X-PAD:

F A
X-PAD Ultimate Survey
Installing...

Wait for the installation to complete.
Click on ‘Open’:

¥ N
X-PAD Ultimate Survey
App installed.
Done Open
A 4
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The ‘Activate license’ dialog is shown:

1039 = 8

\Acllvntzlmn&e

Activate

Enter licenss data and press Activals butlon to
perform on-ine aztuation

EquipmentiD|

Serial
number

Device S/N  R38KBOBAIVP

Device
model SAMSUNG-SM-G965U1

Activate

You should have X-PAD License Certificate or numbers
on your invoice, find your unique Equipment ID and
Serial Number on the certificate then enter them on

4 10058

Activate

Enter icense data and press Activate button 1o
parform o ine activation

EquipmentiD 10057344
Serial 198
number

Device S/N  R3BK80B43VP

Device

SAMSUNG-SM-G965U1
model

Activate

Click the Activate button E in the lower right-hand
corner.

Your X-PAD license can only be installed on one device
at a time.

X-PAD will verify your license:

Activate license

+ Sending request

After a few moments, a success message will be shown:

Activate license

License has been activated
successfully.

oK

Click on ‘OK’.
The activated modules will be shown:
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— Since you will be using a robotic total station, make sure
) o info
ABOUT  ucmise.  RELEAsEs that TPS and TPS Robotic are both active on your
installed license.

Modules

GNSS ACTIVE

s amve

‘TPS Robotic ACTIVE m

X-Pole ACTIVE

Volume ACTIVE m

Build ACTIVE m

ot ressivs IRETEENED

GIs ACTIVE m

Bathymetry ACTIVE m

Cable detector ACTIVE m

™

X-PAD: Updating X-PAD to the Latest Version

On the main X-PAD screen:

2020-2-14-Job1

JOB SURVEY

New/Open job

Points/Measure e ¥

%7 Coordinate System >
External references >

. Import data >
Export & Share >

A Job utilities >
X-Live »

If the HI icon is displayed (as shown above) a new software version is available.
Click on the down arrow to retrieve a description of the updates.

Q
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After a few seconds the enhancements and bug fixes will be shown:

10009 & @3

'News in update

News X-PAD UHimate Survey
release 4.2.040

February 2020

General

- Black screen on first start:
on old Android device the
first installation didn’t ask for
the permissions that had to
be activated manually.

- Small bug: fixed several
small bugs in different part of
the software,

- Commands manager: some
commands were not listed in
the commands manager list.

1] @]
Click on the ‘Install” button to download and then install the latest X-PAD version automatically.

If the update downloads, but does not automatically install you may need to use the device’s file ‘Explorer’ to
manually run the .APK file. This occurs on some devices with tightened security profiles.

You will find the downloaded update in this system folder:
/Storage/emulated/0/X-PAD/_Data/Update
The file will be named in this fashion:

it.geomax.xpadsurveyultimate_X_X_XX.apk

X-PAD: Loading GEOIDS and Local Coordinate Systems

Immediately after installing X-PAD you should add the United States Localization Package to the base installation.
This will download and install location specific GEOIDS and Coordinate Systems (like the Oregon and lowa specific
county systems) into the X-PAD program.

Loading the USA Localization Package

Internet access is required for this procedure.

40432 B Hal 73%4

12020-2-14-Job1 = & E|@

From the main menu click on ‘Settings’:

JOB SURVEY STAKEOUT)

New/Open job >

Points/Measurement/Cod... >

Coordinate System >
External references >
Import data >
Export & Share >
Job utilities >
X-Live >

@Gage 6
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Drag the menu down up so that you can see the Click on ‘Miscellaneous’, then click on the ‘Localization
‘Miscellaneous’ item under ‘App settings’: package Install’ button:

406 72 @

Miscellaneous

Miscellaneous

Instruments settings

| k
I GNSS & Total stations > mmediate keyboard L1
Meteo info | 1 |
I Laser disto >
I Echosounder > Localization settings
W cable detector b Language En
Jobsettings e | NG
9 package
B unis > Time format ~ 24H [ |
Il Decimals ’ Date format DD-MM-YYYY N
B Coordinate ? Automatic export
W cnss >
Data format  None [ v |
W Tes >
Cloud
W cap »
Cloud
W Laser scann > servers MOME L

App settinas

L1} a <

! : ‘ Previously downloaded / saved packages (if any) will be
..roll down to the bottom.. listed:

406 ra @
‘5a 1008

4 Localization packages

No localization package available.

I Decimals 5
I Coordinates >
I Gnss >
M TPs >
W cap >
W Laser scanner >

App settings
PR

-

B Miscellaneous

Dice commands

B commands manager >
B X-Live >
B X-Do! buttons >
I Report ¥ E

i w] <

Click on the ‘Download’ button to retrieve an updated
list of all available packages:

Searching packages

Load data in progress...

7 @Gage
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After a while a list of all localization packages will be

shown:
[ jasem  w.ioma |

Select localization package
- XPAD_NeWZealana_pack

= XPAD_Norway_Pack

M XPAD_Philippines_Pack
= XPAD_Polland_Pack

W XPAD_Qatar_Pack

11 XPAD_Romania_Pack
= XPAD_Russia_Pack

us XPAD_Slovakia_Pack
= XPAD_SouthAfrica_Pack
= XPAD_Spain_Pack

= XPAD_Sweden_Pack

@ XPAD_Turkey_Pack

83 XPAD_UK_Pack

= XPAD_US_Pack <:|
CANCEL

CANCE

1l o] L4

XPAD: Selecting a Coordinate System

1. From the main menu:

B9 Job 1 | B @

JOB SURVEY STAKEQ

New/Open job b

Points/Measurement/... >

Coordinate System >
External references >

. Import data >
Export & Share >

& Job utilities >
X-Live >

=

Settings

Click on Coordinate System.

GGage 8

Scroll to the bottom of the list, then click on the
‘XPAD_US_Pack’ package.

X-PAD will begin downloading and then installing the
package resource file.

Install localization package
Installation in progress...

23%

Wait for the package to download and install. When
complete:

X-PAD

Localization package installed
successfully

Do you want to delete package file?

NG  YES

If your device is low on memory click on ‘YES’ to delete
the package source. Otherwise keep the localization
package source available by clicking ‘NO’.

2. From the Coordinate System menu:

| Coordinate System

Cartographic system
& UTR 13N
(TM WGSA4 WGSAd)

GNSS Localization
H caogepticspsten

Geoid GEQID20128US

@ Base pos. adjustment

9 LLs orovoo oo000® W oovononony 2
H: 0.000ft

Ground to grid scale fac...
NO Sea level reduction
NO Reduction Lo cartogeaphic plane

Tools

Click on Cartographic System.
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3. The Cartographic system menu is show:

pA cCartographic system

PROJECTION &... PARAMETERS

Projection, Datum & Ellipsoid

Name UTM-13N
Projection  Trans.Mercator  [JE0

Datum WGS84

Ellipsoid WGS84 EX

Click on the Tools button at the bottom.

4. The Group selector is shown:

Group
i JSER ** =2

Systems ﬁ

Edit

Click on the orange down arrow to the right of
**USER**,

First Zoom 90 / X-Pad Job 9

5. The Systems groups are shown:

TUNISIA

TURKEY

UAE

UKRAINE

UNITED KINGDOM
Us - NADZ7

US - NADS3 | > |

US COUNTY IA

US COUNTY IN

US COUNTY KS

1S AR LRl

CANCEL

Scroll down and select US — NAD83
6. The US NADS83 Systems are shown:

| Cartographic systems

Group
US - NADB3 E3

Systems

TX83 - South

[LAMBERT 2SF MADE3 GRS20]
TX83 - South-Centr.
(LAMBERT 25P MADE3 CRE20)
UT83 - Central
(LAMBERT 25 MADES GRIS0)
UTB3 - North
(LAMBERT_25P MADE3 GRSS0)
UTB3 - South

ILAMBERT _25P MADES GRSEU)
VAB3 - North

(LAMBERT _25P MADEI GRSEO]
VAB3 - South

(L AMBERT 759 NADAT GRIRO]

vTB3
(TR NADKS GREAD)

% WAB3 - North
i ANREDT 290 MANGT EERe)

g ¢

Edit

&

Scroll down and click on the appropriate State
Plane Zone for your area.

@Gage



7. The Projection, Datum and Ellipsoid selection is 10. On the System Type screen:

shown:
Coordinate System
| Cartographic system System type
PROJECTION &.. PARAMETERS (] No system
o . o . WOsEL
Projection, Datum & Ellipsoid . .
[ Local - Single point m
MName UT83 - North ROGZ-ROC2
Local - Site calibrat... R
Projection  |Lambert 25P Ea « not defined =
batum RTE] Ex [ Reference axis
= nat deflined =
Ellipscid  |GRS80 EX Cartographic system y
UTa3  Morth [LAMEERT 25k etails

MADET GREAT)

U

Click on the Next arrow (bottom right).
8. Click on the Accept button. 11. On the Vertical system menu:
9. Next, load a GEOID in case we later want to use a
GNSS receiver.
From the Coordinate System screen:
[ wessd4 ellipsoid height
[ Reference ellipsoid height

Cartographic system [ Geoid GEQIDDA
) UTES-Nerh >

Vertical system

{LAMBFRT_PSP NADRT GRSEN) [[] Geoid GEOIDOS
GNSS Localization [ Geoid GEOID12
Hit Cartograshic system >
Geeid GESID201 BUS 7 Geoid GEOID12B
am Basep dystment 1
53 ) 50 ooooo0geT 2 Geoid GEOIDZ018US
Lo ponft
= Ground! scale fac... Elevation offset
e, MO Sea level redustion >
0 Reduction to cartagraphiz plane Offset 0.000ft
«
< _
Agcept

Select an appropriate GEOID, then click on
Accept.

Click on GNSS Localization

Q
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X-PAD: Configure Default Settings

US Survey Feet, International Feet, Meters; Bearing vs. Azimuth
From the main menu click on Settings, then under Job Settings click on Units:

21 @ 5558 230 @

¥4 2020-3-1-Job1 | @ | E @ BH | settings

SURVEY Instruments settings Units
= New/Open job 3 [ GNsS & Total stations > Angles |DD°MM'SS 5885
. I Laser disto > Azimuth |Bearing v |
|H Points/Measurement/C... > mode
I Echosounder >
Distances |F9€t {us) K3
Coordinate System > W cable detector >
Slopes |Per:er|tage = Kl
Job settings
External references > Stations |standard [ v |
W units > Latde!
at.de, -
. Import data b B Decimals > Lang.de [ommss.sses I
. Export & Share > W coordinates >
e W cnss >
Job utilities >
~ W s >
. X-Live > M cap >
B Laser scanner >
App settinos

F oo 0

GNSS Settings

I o < 1] a g 1
You will probably want to change the Azimuth mode to Bearing and the Distances to either ‘Feet (US)’ or ‘Feet
(International)’. You can also select fractional feet (inches and fractional inches).

[m]

Default Display Precision
From the main menu click on Settings, then under Job Settings click on Decimals:

218 @ =il 55% T 206 @

|2020-3-1-Job1 | @ P | Decimals

JOB SURVEY STAKEOU Instruments settings Decimals
7 New/Open job > I GNsS & Total stations > Angles (DD'MM'SS.ssss) | [0 IEZ
) M Laser disto > Coordinates (Feet (us)) |2 IE
|H Points/Measurement/C.. > B Echosounder N p— z
Coordinate System > M cable detector > Distances (Feet (US)) . 2
External references el et fos Aren (Feet (USF) _2
M units > Slopes (%) 1 KA
. Import dat >
mport data W Decimals > k;;?;ﬁgr;g;ess’ 6
* Export & Share > W coordinates >
" M cnss >
% Job utilities > B s s
~ % X-Live > M cap >
@ B Laser scanner >
App settinas
n (] { I (m] x 1 O L4
For optical based jobs you will probably want to set:
Angles 0 N 451234 W even minutes
Coordinates 3 0.000 hundredths of a foot
Elevation 3 0.000 hundredths of a foot
Distance 3 0.000 hundredths of a foot
Lat/Lon 5 DDD MM SS.sssss 5-decimals of seconds

@.
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Saving Setting and Coordinate System Configurations

After configuring coordinate systems and settings in X-PAD store them as X-PAD defaults. Both ‘General Settings’
and ‘Coordinate Systems’ can be saved.

Storing ‘Settings’

From the main menu click on ‘Settings’, then ‘Tools’, th

2E@
| 2020-3-1-Job1
JoB SURVEY

W New/Open job

Tl 55% 8

& B @ B4 settings

STAKEOU

|E Points/Measurement/C... >

_ Coordinate System
External references
. Import data
Export & Share

A Job utilities

X-Live

0 @ %

Instruments settings
I GNSS & Total stations
B Laser disto
M Echosounder
I cable detector

Job settings
I units
W Decimals
M coordinates
W cnss
W Tps
B cap

. Laser scanner

App settinas

Storing ‘Coordinate Systems’

From the main menu click on ‘Coordinate System’, then ‘Tools’ then choose how to save the coordinate system:

e

441+ @

SFal 94% 0

2020-2-14-Job1 | & & 2 @

JOB SURVEY

New/Open job

STAKEOUT)

|§ Points/Measurement/Cod... >

2 Coordinate System

External references
. Import data
Export & Share

Job utilities

A

o X-Live

| coordinate System

7w Cartographic system
\&5%) uraz-Nerm

(LAMBERT_25F NADS3 GRSED)
FF GNSS Localization

1 Cartographic ystem
Geoid GEQID128

- Base pos. adjustment
2 LL:S (P0000 000D W 0°000D,0000"
H: 0.0001

-, Ground to grid scale factor N

' NO Sea level reduction
NO Reduction 1o cartegraphic plane

U

1] o ¢

en ‘Save
] i

vV Vv

Settings

settings with n

Load settings

Save settings with name |

>

> :

> Save settings as default |
>

>

>

Tools

Your First X-Pad Robotic Job: step-by-step

Now that X-Pad is Installed, Updated and Configured we can get to work.

Load system

Save as default system

Save as site default system

Report

CANCEL

CANCEL

’

ame’ or ‘Save settings as default’:

For our first job, let’s assume that our robot is sitting on a hub, at a known State Plane coordinate location at our

job:
3490820.322 N

%age

2280573.301E

12

5673.72 ortho
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There are no other known points on our job however we have set a backsight at a random distance from the robot
on a point with the same easting as the hub and we want to set the azimuth circle to 0 on that backsight point.

1. Setup a good tripod (use a Tri-Max or Heavy-Duty GeoMax.) Robots shake a lot and you will have horrible
repeatability if you use an inexpensive, poorly adjusted or loose footed tripod.
Make sure the leg slides are clean and the pivot bearings at the head are adjusted tight and solid.
Make sure the foot-points are fully screwed in.
Make sure the feet are tightened on the legs.
Make sure the lever locks and the screw locks are set.
Make sure the tripod nut that holds the tribrach is really-tight.

2. Mount the robot on the tripod, rough-level it using the 20’ bubble on the tribrach:

3. Level the robot using the 6" bubble on the instrument:

4.

Check to make sure that the antenna is not partially pulled out from the handle. If it is pulled out, push/snap it
back into place. The radio range will be reduced if the antenna is not firmly connected.

5. Put a fresh battery in the Zoom 90. Turn on the robot by pressing and holding the ON/OFF key for 5-seconds.
Wait for the robot to boot.

6. From the main menu, click on the ‘Level” icon or press the ‘1’ button:

GeoMax T

1 Level

Q
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The laser plummet will turn on, slide the tribrach on the tripood head to center the robot over the ground
mark. You can adjust the laser intensity to effectively reduce the spot size as small as possible while bright
enough that you can still see it’s location on the Ground Mark (GM).

7. Use the Electronic bubble:

to ‘fine’ level the instrument. If you adjust to perfection, then you will know if the tripod creeps during the day
by checking the level at the end of the survey.

Slide the robot to center the laser plummet over the GM, check the level again and tighten the instrument nut.
9. Exit the level up screen, then click on ‘Settings’:

> 3 Settings
10. Click on ‘Comm’:
.I(@))

3 Comm.

11. Ensure that the ‘Bluetooth Handle (ZRT82)’ is selected:

i

GeoMax Toolkit

Select the communication port

=520
Bluetooth Handle (ZRTB2)
T T T T

®Gage 14
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13. IMPORTANT: Configure the proper atmospheric settings:

Elevation (MSL)

Temperature
Pressure S 25.49 inHg
Humidity : 60.0 %

Atmos PPM : 60.9 PPM
Refr. Coeff 2 013

Use Refr. C. 2 Yes @

The elevation, temperature, pressure and humidity are used to compute an ‘Atmospheric PPM’.
You can either enter the:

Elevation, Temperature and Humidity
Or you can enter the:
Pressure, Temperature and Humidity

Pressure is entered as a ‘Station Pressure’ or ‘Absolute Pressure’ not the ‘Sea Level Pressure’. (See the ‘Common
Issues’ document for a detailed discussion of pressure and the ‘Atmospheric Settings’ inputs.)

The Elevation and Pressure are interdependent. If you enter the Elevation, then the corresponding pressure will be
computed. If you enter the Station Pressure, then the equivalent elevation (for the current conditions) will be
computed.

It is usually easiest to enter:

Elevation, Temperature and Humidity
How important are these settings?
Let’s consider the common setting errors that we encounter:

Elevation: Operator leaves Elevation set to 0, but at 4,200 ft. A 4,200-foot elevation error results in a 0.32’
error per mile.

Temperature: Robot is set to 54 degrees; actual temperature is 94 degrees: 0.10’ error per mile.
Pressure: Gun is set to 30.5 InHg, actual is 25.5 InHg: 0.23’ error per mile.
Humidity: Gun is set to 30%, actual humidity is 5%: 0.003’ error per mile.

Conclusion: get the Temperature, Pressure or Elevation close. Adjust Temperature during the day. Don’t worry
much about the humidity.

14. From the ‘ATMOSPHERIC SETTINGS’ screen click OK to store your settings, then return to the main menu.

Q
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15. Measure-up and record the Instrument Height from the Ground Mark to the robot fiduciary mark:

%age 16 First Zoom 90 / X-Pad Job



Start the Survey
1. Start X-Pad:

Click on New Job to make a new empty job.

2. The New Job dialog will be shown:

New job

NAME COORD.... POSITI...

ste 1 Mysie

Jobname | FirstRobot

Reference job
% NONE **

Codes library
** NONE **

GIS features

*% NONE **

Annotation

Take photo Accept

Enter a reasonable Job name then click on Accept.

First Zoom 90 / X-Pad Job 1 7

3.

From the main menu:
839 @ ER T

£

FirstRobot
lel:] SURVEY STAKEO

New/QOpen job >

Points/Measurement/... »

‘) Coordinate System >
External references >
Import data >
Export & Share >

4 Job utilities >

Click on the Settings button at the menu bottom.

On the Instrument settings menu:

Instruments settings

I I GNSS & Total stations >|

>
>
>

I Laser disto

W Echosounder

I cable detector
Job settings

W units

I Decimals

I Coordinates

Il GNSS

M Tes

W cap

R Y . A

W Laser scanner

Click on GNSS & Total stations.

@Gage



5. On the Instrument list screen: 7. On the New Profile: Profile menu:

8:39 @

$:40 @

Instruments
-@ TPS manual input

| New profile

TPS Marual - TPS Manual > Profile

tes  BTZ35161001030

= Profile name
. " v,
I' NMEA - NMEA Simulation
noverMMER - NMEA Simuietion > Z%0 Q_ l
ver
? Instrument | Total station E3
Plxdln:erna.lGPS » 2
NMEA - GPS Hardware Brand GeoMax E3
Rovar
Model Zoom 70/90

Click on the + Add button to add a new instrument. Enter a reasonable Profile name, select Brand =

6. The add Instruments menu is shown: GeoMax, Model = Zoom 70/90.
: Finally click on Next.

8. On the Device menu:

8:40 @

' New profile

Device

Communication

et . Bluetooth KE3
nstruments

Click here to find a device

? GNSS Receiver (GNSS) Angles update frequency

| Total station (TPS) 2 times per second B3

Qutput Measures &
Coordinates

Data format

None E3

Click on Total stations (TPS). nddde M

Accept

Make sure Communication is Bluetooth, then click
on Add device.

FGage 18
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9. On the Bluetooth Manager: 11. On the Scan Devices menu:

8:40 @

| Scan devices

Bluetooth devices 3 Galaxy Buds+ (BED1)
70:CE:BC:3S:BED1

No Bluetooth devices available. ZRTB82_956841
00:12F3:3AA441
GNSS-1079773

3
* 34:B1FTCASASE

GNSS-919251
00:80;25:C6.0C78

3 FO9FC2025937

FO9F-C2:02:59:37

* Tile
F4:99:B7:28:36:88

=,
t—

Refresh

Click on the Search button. Click on the robot which should begin with ‘ZRTxxx’.
10. X-Pad will search for all available devices: 12. On the Bluetooth Manager:

ZRT82_956841
2ZRT82_ 956841 ?
DDA2FT3AALA PIN:

— Scanning Blustooth devices..,

=m

Scan QR

Wait for the search to complete. Click on Next.

Q
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13. Back on the Device menu: 15. On the main menu:

841 @ S:41 @ R 7 |
'New profile Flrsmohc‘u, le B @
Device JOB SURVEY STAKEO...
Communication /I Station setup >
Eluetooth KE3
Device w | Survey points >
ZRTB2_ 956841 E3

o] Auto-Survey of points >
Angles update frequency ‘

Bathymetric survey >
2 times per second E3

Output Measures & i1 Sets of angles >

Coordinates

[f‘('_", Photographic survey (... >
Data format
None | v |
Device

ZRT82_956841

Verify the Device is correct. Click on the Survey tab, then click on Station Setup.
Click on Accept to complete the robot setup. 16. The Station Setup screen is shown:
14. On the Instruments list:
84l @
Do you know the station
position ?
@ TPS manual input
TPS Manual - TPS Manual >
Tps  BT:235161001030 YES. Station position is kn...
- Thes(zl‘\nnis already stored as a point in the
T' NMEA-NMEASimulation SRcisatontas BackbRly
[ NMEA - NMEA Simulation measuring one or more reference points.

= NO. Station position has to...
1 Pix4InternalGPS > The station coordinates and the orientation
NEA - BB Hardwmen [ needs to be calculated by measuring some
Rover reference points.
‘@ Z90
GeoMax” Zoom 70/90 ? Other station setup options

TIPS BT:ZRT82.956841

No orientation

[ itallows to define the station position but
without any specific orientation

Load internal TPS orientat...

Load the station arientation from intemal TPS
orientation.

a

Next

m Since we know the coordinates for the robot

The robot profile will be the current profile. position, click on YES. Station position is known.
Click on the Back button. Then click on Next.

FGage 20
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17. The Orientation menu is shown: 19. On the Backsight Point screen:

=940

Orientation modes Backsight point
Backsight to known point Bearing N 0.000000 E
Station position: Known
Orientation: Known point Circle Zero E3

Store backsight point “

Orientation to multi points
Station position: Known
Orientation: Multiple known points

$

We don’t know the coordinates for the backsight, Set the Bearing to 0.
however we do know that the azimuth is North, so Choose to Zero the azimuth circle.
click on Backsight by azimuth. Store the backsight point.
Then click on Next. Finally click on Next.
18. On the Station screen: 20. We now need to shoot the backsight.

ser o Y Put the prism pole on the backsight point.
Ed station setup From the Backsight TPS Survey screen:

Station
8:43 @ @ wan
Station ST_0001 Ex | TPS Survey & Z 0
Instr. Height 4,96fn. o soTom 2 ___f‘ ]
HA96ft oo . ©
Code EX HA:45°34:35.25" VA:88°5123.33"
Position Point BS_0001
N 3490820.322ft Code 3]
E 2280573.301ft Aim to backsight point with known
azimuth and press OK.
z 5673.72ft

: 360° (23.1 mm)
H5.91ft
.
H

Enter a Station number/name, if the station is
already in the job you can recall it with the >

button. Make sure the correct prism and prism pole height
Enter the Instrument Height, measured from the are selected: if the prism height or type is incorrect,
ground mark to the height dot on the side of the click the prism button.

robot.

Optionally enter a Code, either by typing or use the
> to pull from the code list.

Enter the Northing, Easting and Z-Height (Ground
Mark Height).

Finally click on Next.

@
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21. On the Select target menu:

Click on the Target Height button to modify the
prism height.

The Target Height dialog w

Badd

ill be shown:

Target height

E> 5.905ft

Target height
Last used.

16.470ft
3773

CANCEL

You can click on one of the Last used... heights or enter
a new height.

Depending on your prism pole you may need to
compute the height to the prism center. Remember the
vertical center of the ZPR1 360 prism is 86 mm (0.2822’)
above the bottom of the prism:

GeoMax / Leica
360° prism +/2{3 1 ME
GRz4 Absolute 8
ZPR1 -11.3
360° prism Ll
GR7122 Heb g,

Once the height is correct, click OK.

@Gage 22

22. From the TPS Survey screen:

843 @ R Pl

B tessiney  ® £ B
a7.0001 i En =

IH 4968t (@]

HA:45"3495.17" VA:BB'5123. 17 >
Point BS_0001
Code

Aim to backsight point with known
azimuth and press OK.

360" (23.1 mm)
H5.91ft

T
4 [ Cal
ools

Measure

Click on the Unlocked button.
23. The Robotic TPS screens is shown:

ROBOTIC ROTATE JOYSTL...

<

Tools

Click Search Left or Search Right to power search
for the prism.

Note: if you are standing at the prism looking at the
robot the robot will turn the selected direction. If
you are behind the robot looking towards the prism
the directions will appear to be backwards.
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24. Wait for the robot to search and find the prism:

" Search Right

Code

BS_0001 1

[737] Aim to backsight point with known

azimuth and press OK

360° (23.1 mm)

H 6.56ft

d

Measure

1) the symbol is displayed indicating prism is
acquired.

2) Check the (IH).

3) Verify the correct prism and prism height H are
entered.

4) Click to fire the laser and measure the
backsight.

First Zoom 90 / X-Pad Job
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26. Wait for the backsight to be measured:

sT
ST_0001
1H4.96ft -
st ock
HA:0°00'00.00" VA:89'1724.83"

Point BS_0001

Code

s | Aim to backsight point with known
= azimuth and press OK

360° (23.1 mm)

H 6.56ft

27. After the backsight measurement completes:

R 71 ]

Backsight...azimuth

Station ST_0001

Instr. Height 4.96ft
Differences

Angle 0°00'00.00"

U

4 v

Accept setup

4 L ]
Verify that the station setup looks reasonable.
Then click setup to continue.

@hage



28. X-PAD will confirm the station setup:

Station setup

Station setup completed
successfully.

OK

x

Point saved

Click OK to continue.
29. We are ready to store a side-shot now.

B:a5 @ cwan
P9 FirstRobot |& 2 @
JOB SURVEY STAKEO...
/1'\\ Station setup >
[ Survey points >
w4 Auttﬁof points >
Bathy! survey >
1 Sets of angles >

{5, Photographic survey (.. >

s Settings

From the main SURVEY menu, click on Survey
points.

30. I have a round can prism set to the left of the
backsight (left when standing at the prism and
looking back towards the robot):

@bage 24

8:45 © cwan

B4 TPssurvey @ Z B &
e 2
1H .96t i . ©

HA:0°00'00.32" VA:8“9"I7‘25,76" SD:6 1ft >
E Bs_0001

S’_oom
— 18ft

360° (23.1
¥ hesee [ okt

4 1 ] ul

L] L]

Tools Measure  Meas. & Store

Click on the Lock button.
31. From the Robotic TPS screen:

8:45 @

| Robotic TPS

Standard
Search Left Search Window

GNSS Position

Remote
0 -

ROBOTIC ROTATE JOYSTI...

q a o]

Tools Settings

Click on the Search Right button.
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32. Wait for the next prism to be found:

8:45 @ @vae

Search Right

ST "
ST_o001 A %
Haoeh o
sctmes gck
HA:28112'40.62° VA:88°09'43.86"
E $s_0001

Measure  Meas. & Store

Verify that the robot is locked on the new target.

Verify the Point number is acceptable.
Enter an appropriate Code.
Click on the prism button to change the prism.

First Zoom 90 / X-Pad Job 25

34. On the Select Target screen:

@&

Mini
(17.5mm)

a e
=

#

—x =1

I o dad
Laser Pointer | Target manager | Target height

k4

Customize

4 L] |

Click on the correct prism type: Round (0.0mm).
If the prism offset is confusing, read the FAQ in
Common Questions: Prism Offsets.

35. From the TPS Survey screen:

1H 4.96ft = .
HA:281°12'39.78" VA:88°09'43.84" SD:60.981ft

m $5_0001

oo > ANAE

QJ H6.56ft "
4 HH o =

Tools Measure  Meas. & Store

4 L ]

Click on the Meas & Store button to fire the laser.

@Cage



36. X-PAD will make several measurements: 37. After the shot is complete:

8:46 @ ER 20 |

’ / Ji
TPSSurvey @ ¥ 8
N 3490826.179ft = 30.124ft
E 2280543.752ft T 2.57ft
z 5673.08ft (‘ 30.139ft
HA:281°12'38.76" VA:88°09'43.56" SD:30.139ft >
E ps_0001
8
8001
"""""""""""" gr_oom
— 18ft g
[T BAR STN 3 | code > FNEBIE

Round (0.0 mm)
H 6.56ft

Round (0.0 mm)
H 6,56 folat

- Single "ﬂ.

u
Lo}
Tools Measure  Meas. & Store

N

Wait for the shot to complete. The horizontal angle, vertical angle and slope

distance will be displayed at the top of the screen.
38. Additional shots may be taken as desired.

When you complete this station, click the Back
button to return to the SURVEY menu.

PGage 26
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Elements of the TPS Survey Screen

You can access most of the robot and X-PAD features directly from the TPS Survey screen.

Here is a quick listing of actions.

Current Weather

8:47 ® R 24 |

B TPssurvey @ % B & B weather

ST A
ST_0001 £ 3
1H 4.96ft

Direct meas
HA:281°12'39.59" VA:88"

-~ Manila
overcast clouds

fsuat =, Friday 22 January
E $s-o001 overcast clouds 36°F ’
a Saturday 23 January >
=7 snow 33°F
ﬁ Sunday 24 January )
light snow 27°F
- Monday 25 January >
few clouds 23°F
a ;I"uesday 26 January >
=** light show 23°F
o Wednesday 27 January
" sky is clear 26°F
a Thursday 28 January

“** light snow 34°F

[oose > DNRUE

Round (0.0 mm)
LQJ H 6.56ft ¢'
-

int
H " —
Meas. & Store ’

Displays current and forecasted weather.

X-PAD Voice Commands

8:47 @ ER 241 |

B4 TPssurvey & £ B

st P Q E
A 48 o

Direct me
HA:281°12'39.59" VA:88°09'43.4' 0:30.139ft >

E $s-0001

oo > LATIE

Round (0.0 mm)

QJ H 6.56ft
<

Tools Measure  Meas. & Store

Say ‘OK XPAD’ to give verbal commands to X-PAD:

SURVEY: Store, Measure, Line, Arc, Stop, Code, XPole
STAKEOUT: Next
TPS/RTS: Prism, NoPrism (reflectorless), Tape, Lock, UnLock, Switch Target, Bubble,

Target Height
GNSS/GPS: GNSS Status, Pole Height

You can have multiple words for one command. See Settings: Voice commands to configure.

@Gage
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Robot Battery Status

8:47 ® R 24 |

82
E

B4 TPssurvey & ¥

SE § /
ST_0001 AT TPS info
1H4.96ft . ;
HA:281°12'39.59" VA:88°09'43.49" SD:3u=r39
E $S_0001 Battery 100%

Instrum.Name ZOOM90 R 2\ A10
Serial Number 956841

Firmware vers. 4.0.76

~-«ﬁ'_0001
— 18ft
[oose > DNEE

Round (0.0 mm)
L] H 6.56ft o Fot

‘
q H o =
Tools Measure Meas. & Store ’

Displays the Battery status of the robot, its Name, Serial Number and Firmware version.

Switch Instruments

847 @ R 2}
I

ST - & .
ST_0001 ; i é Pix4InternalGPS >
1H 4.96ft Chwti » g Rover NMEA - GPS Hardware
HA:281°12'39.59" VA:88°09'43.49" $D:30.1394  |> — . .
pS_0001 T NMEA - NMEA Simulation by

E | 2 Rover NMEA - NMEA Simulation
&= IGBUHFROVER
HI' CHC-Smart GNsS >
Rover BT: GNSS-1079773

=  |G8DClturn
BI' cHC-SmartGNSS >
Rover BT:GNSS1079773

g_nom
_——
|_Point > RLLZ
[oose > AT

Round (0.0 mm)
L] H 6.56ft o Rot

1] [ml
q . Cu \l.tj
Tools Measure  Meas. & Store ’

Allows you to quickly switch to another instrument (for example to store a GPS point to setup on.)

PGage 28
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Station Setup

8:47 @ R 2}
i I
TPSsurvey # ¥ B &
it b=t E ) Station
1H 4.96ft s = ©
§1°12:39.59" VA:88°09'43.49" SD:30.139ft Station
$s.0001
‘ Instr. Height
Code
Position
N
E
z

ﬁ'_num
—18ft

Point b3 1002
(<UD 3 BAR STN 3

Round (0.0 mm)
L] H 6.56ft o Fot
]
<

FF m o

Tools Measure  Meas. & Store ’

ST_0001 [l
~ 0.00fth 0
13

3490820.322ft

2280573.301ft

5673.72ft

Current Orientation

No orientation

Station ST_0001

Instr. Height 0.000ft
Position

N 0.000ft

E 0.000ft

z 0.000ft

+ v

New setup Accept setup

8:48 &

Station setup

Check orientation

Station ST_0001

Instr. Height 4.96ft

Backsight point BS_0001

Target Height 6.56ft
Differences

AAngle 0°00'00.31"
ADistance 0.076ft
AN 0.076ft
AE 0.000ft
AElevation 0.00ft

v

Continue

Use Station Setup to move to a new station, click Next and then Check orientation to check your backsight.

Measure Mode

847 @ R 24 |

TPssuvey & % B &

ST

: a =
ST_0001 = 5

1H 4.96ft

Di ea ock
HA:281°12'39.59" Vi L09'43.49" SD:30.139ft
50001

g_nom
_—— 18ft

S 1002
[oLT. "D A BAR STN 3
@ ™ & rom

1] [ml
q . Cu \l.tj
Tools Measure  Meas. & Store

Only HA

Multi target

Select between Direct Measure, Traverse Point, Offset Horizontal, Offset Vertical, Offset Distance, Exchange
instrument face F1-F2, Only measure Horizontal Angle, Multi-Target (two prisms on one pole) and Tilted pole

(uses inclinometer in Android device.)

First Zoom 90 / X-Pad Job
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Robotic TPS

ST_0001
1H 4.96ft

Direct mea ook
HA:281°12'39.59" VA:88°09'43.49" SDj
E $5.0001

Remate
Control

ROBOTIC  ROTATE JOYSTI..
q L

Tools

Lock/UnLock: Start and stop tracking. If not locked, will do a prism search.
EDM mode: Standard, Fast, Tracking

AiM360: AutoTarget automatically selects collimation mode by environment:
normal, low visibility, high-reflectivity

Search: Left, Window, Right, by GNSS Position (uses GPS in Android device)

NavLights: Toggles the Nav lights on and off to assist with stakeout

There is a ROTATE tab and JOYSTICK tab at the bottom which have additional functions.

Prism Mode

s ean

847 @

T - —
ST_0001 Al
1H 4.96ft =

Direct measure 0
HA:281°12'39.59" VA:88°09'43.49" SD:30.139ft >

E $5.0001

B9 TPs Survey # 4‘@
o [l
aF | ©

EDM modes

Standard

Fast

Tracking

CANCEL

|_Poimt__> KZ

(o.1.CHD 3 BAR STN 3

Switches between Standard, Fast and Tracking EDM modes.

You should use Tracking for handheld prism shots closer than 30 feet. Standard should be fine for most other
measurements.

Q
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E-Bubble Check

$S_0001

“mﬁ'_num
18ft

— Compensator on(2 axis)
0902 Plummet 50% [ |
| code > ENEUE | T 0°00'13"
L..J Rouv:‘d (’(os.zhmm) .¢_ Polit L 0°0023"

;
q H Ml =
Tools Measure Meas. & Store ’

Check the E-Bubble, enables the Plummet laser and control the Compensator.

Map Control

847 ®
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Meas. & Store

Switches between 2D, 3D maps with downloaded raster backgrounds. (Google image shown above.)
Switches between North up and robot direction up.
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Prism Selection, Prism Height, Target Manager

8:46 @ @
B Selectarget

Target list
Const. 0.0 mm
@ GeoMax Round Const. Abs. -34 4 mm

.o Const. 17.5 mm
Q GeoMax Mini Const. Abs. -16.9 mm
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& 2 GeoMax 360° Const. 23.1 mm Target
(] Mini Const. Abs. -11.3mm
(0.0 mm) (17.5 mm) Const 400 Target AT T
. onst. 30.0 mm arget name eoMax
B, oo i
» ! Const 344 mm Constant (mm) 23.1
R - st
E GeoMax Mini (... ¢, abs 00 mm Constant
Refl.less Prism LR absolute (mm) U=

E Refl.less
E Prism LR CANCEL 0K
@ Tape

-

Laser Pointer | Target manager | Target height

Round (0.0 mm)
L] H 6.56ft o Fot

‘
q = b2 g 4 +
Tools Measure Meas. & Store ’ Customize ’ Add ’

Select target, toggle to Reflectorless measurement, Long Range Prism (for taking very long-distance shots), Tape
for reflective tape measurement, toggle the Laser Pointer, access the Target Manager, set the Target Height.

Smart drawing tools ‘ Smart drawing lines

ACTIVE NOT ACTIVE

Smart drawing tools
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Square

X

Rect Center
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Tools Measure  Meas. & Store

Same := Multi

= direction " codes

\
[

Smart drawing tools choose the measurement type and control line drawing in the field as measurements are
taken. You can connect shots with straight Lines; Arcs; Splines; build Circles from 3-points on the circumference or
the Center; set Squares and Rectangles.

Point is used for Topo or quick side-shots, Master point uses a longer average.
Continuous polygon and arc figures can be Closed to form shapes.

The /// Lines button launches the Smart drawing lines list that helps acquire multiple lines as you Zig-Zag or Z-
Cross alignments.
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| TPS Settings
TPS SURVEY STAKE...

1H 4.96ft Soue
HA:281°1239.59"

E $5.0001

Accuracy check

Tools Horiz.angle (sec) 2
Vert.angle (sec 5

PicPoint gle (sec)
Distance 0.050ft

Edit last point
Elevation 0.066ft

E-Bubble check (X-TILT)

Delete last point

Share last point
Prism lost search strategy

Add note
Points & Measurements Is::tn:h after  |win + 360" E3
Survey setu| .
¥ selup Miscellaneous
CANCEL
TPS symbol 3D 1
Photos store
mode allphctos [ |
2 v
Measure  Meas. & Store cept

)

The Tools button allows quick access to PicPoint (pick a point from the map and add a point), Edit last point, Delete
last point, Share last point, Add note to the survey with text and sketches, Points & Measurements brings up the
point list and Survey setup allows you to edit the survey configuration for TPS, SURVEY, STAKEOUT and POINTS.

@
First Zoom 90 / X-Pad Job 3 3 q—hage



Q
%age 34 First Zoom 90 / X-Pad Job



Common Zoom 90 Robot Issues and Questions

EDM Mode

Standard mode for short shots won’t work:
In X-PAD on the TPS Survey and TPS Stake screens:

847 ®

TPS Survey @ % |,
ST — II"}.N
ST_0001 AT —

AN | et » ©
HA:281°1239.50" VA:88°0943.49" SD:30.139ft >

E $s_0001

EDM modes

Standard ®

Fast

Tracking

CANCEL

e_oom
18ft
DYOMECARSTNS |
Round (0.0 mm) .
H6.56ft oh
- ]
H
Tools as. & Store ’

Click the EDIVI Mode button (above the bubble button).

Change the ‘EDM Mode’ to Fast if you are working at close range without a bi-pod. The EDIM Mode affects the EDM
accuracy:

EDM measuring std. dev. std. dev. Measurement

mode 1SO 17123-4, 1SO 17123-4, tape |time, typical [s]
standard prism

Standard 1 mm + 1.5 ppm 3 mm + 2 ppm 2.4

Fast 2 mm + 1.5 ppm 3 mm + 2 ppm 0.8

Tracking 3 mm + 1.5 ppm 3 mm + 2 ppm < 0.15

However, for hand-held shots the difference should be negligible.

Leica (GeoMax) Prism Constants

X-PAD makes prism constant entry simple, however you need to be aware that the Zoom 90 adheres to the Leica
prism constant offset methodology.
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Target

Target name Custom

Constant (mm)

o

(mm) [ -30.0/

Target icon

CANCEL 0K

n (@] <

X-PAD Target manager

With X-PAD you can enter either the ‘Leica’ style offset (shown as Constant (mm)) or the Constant absolute (mm).
X-Pad will compute the other value automatically. If you enter an absolute offset X-PAD computes:
GeoMax/Leica Offset = Standard Absolute Offset + 34.4 mm

If you enter the GeoMax offset then X-PAD computes the absolute offset:

Standard Absolute Offset = GeoMax/Leica Offset + 34.4 mm
What is going on?

Prism Offsets Explained
W

From EDM
To EDM
Kr E
¥
Vertical Axis of Prism Holder
{Plumb Line)
Diagram A

The distance that we want to measure is the distance from the instrument center (vertical axis) to the vertical axis
(plumb line, Diagram A) of the prism holder.
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However, the path of the beam includes the distance the beam must travel through the prism (distance a+b+c,
Diagram A) and must be corrected for this “extra” distance and the effect on the speed of light when the beam
travels through the glass instead of air.

This value is Kr: the absolute offset (also known as the manufacturers offset) and in most circumstances the
absolute offset is what is printed on the prism.
Except for prism's manufactured by Leica Geosystems and some GeoMax prisms.

Every other manufacturer defines the prism constant as a correction that is directly applied to the measured
distance.

The magnitude of the prism constant is determined by the distance between the vertical axis of the prism holder
and target point (Diagram A) and the theoretical turning point (So) of the measuring beam, which is behind the
glass. If the vertical axis is situated right at point (So, Diagram A), then the Prism Constant equals 0. In other
commercially available prisms the vertical axis is always in front of the point (So). The measured distance will then
be too long and the corresponding correction (prism constant Kr, Diagram A) will be negative.

If the vertical axis runs through the center of the prism (commonly referred to as the nodal point), the prism
distance won’t change when tilted. This minimizes errors due to misalignment. Prism sets that follow these design
principles are known as nodal prism sets.

The GeoMax / Leica Prism Offset

GeoMax/Leica uses a different prism offset method than other manufacturers (and they are the only companies to
do so). The difference between a Leica prism quoted offset and all other prism offsets is the way the Kr value is
handled. Leica’s prism constant system is defined with reference to its standard prism sets (the GPH1 + GPR1)
which has a Kr value equal to -34.4 mm.

A Note of Caution

The GeoMax 360 prism has a Leica constant printed on the label.

Some GeoMax branded prisms have Absolute embossed on them.

Be VERY careful with GeoMax branded prisms and the appropriate constant!

AiM

The GeoMax robots use ‘AiM’ technology to measure the prism position, adjust for prism tilt and prism skew
without directly placing the robot crosshairs on the prism center. This method is MUCH more accurate than you can
do by manually adjusting the crosshairs so you should not try to out-smart it!

The robots have a high-resolution CCD (CMOS) array. A laser beam is transmitted through the telescope towards

the prism and the reflected beam is visible on the CCD array. The computer uses the image to compute the delta-Hz
/ delta-V of the computed and adjusted prism center from the robot measurement center:
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This saves positioning time, battery drive power, drive motor wear and results in a more accurate position than you
could do by hand.

However, it also results in the crosshairs NOT aligning with the prism center when a robotic measurement is made.
Again, the robot will rarely align the prism with the telescope crosshairs when targeting a prism closer than 1,000
meters. Do not be concerned, the computed prism center is within 1” (Hz and V).

AiM works to 3,280 feet.

AiM 360 Target Recognition

ER 24 |

8:45 @

'Robotic TPS

8:47 @

B4 TPssuvey @ % B &

ST_0001 A
1H 4.96ft

Direct measure ok
HA:281°12'39.59" VA:88°09'43.49" SDF'\
20] a

SE 8 a B
lock | ©

|_Point > JLIT
[ Ccode > ENEWE
Round (0.0
@ s @
- ]

q HH lLm}

Tools Measure  Meas. & Store

ROBOTIC ROTATE

4 =

Tools,

X-PAD Only: you can enable the Robot’s AutoTarget mode.
The robot will automatically select the best collimation mode by the observed environment.

360 Prism (ZPR1) Vertical Height

The GeoMax ZPR1 prism is identical to the Leica GRZ4 prism.
The vertical center of the ZPR1 360 prism is 86 mm (0.2822’) above the bottom of the prism:

%age 38 First Zoom 90 / X-Pad Job



360° prism GeoMax / Leica
ri
+23.1
GRZ4 Absolute
ZPR1 - 113
360° prism 3 "
ri |
GRZ122 R -
[-<]

The lightweight GeoMax ZPC105 button-snap-lock pole is 1.965 m extended to the long position, 1.465 m extended
to the bottom position so with the 360 prism:

1.965m + 0.086 m=2.051m=6.729 (nominally this would be 2.05 meters)
1.465 m + 0.086 m = 1.551 m = 5.089’ (nominally this would be 1.55 meters)

The SECO 5501-11 pole includes a TLV adapter at the top which nominally allows the prism pole to direct read the
prism center height.

Adjacent Faces on ZPR1 360 Prism have a ~5mm Vertical Offset

There is a 0.005 meter (5 mm, 0.016 foot) vertical offset between adjacent prism faces on the ZPR1 360 prism.

If you are preforming an ‘accurate’ elevation survey, you should hold the prism so that a face with a ‘Yellow Arrow’
is always pointing back to the robot when you fire a shot.

If you are performing a ‘very accurate’ elevation survey, you should probably consider using a high-quality round
prism:

| 765608 |ZPR100 Circular prism and holder (Constants - GeoMax 0.0; Absclute -34.4) |  $288 |
The GRZ122 High Accuracy 360 Prism:

GRZ122 High accuracy 360° Prnsm with 5/8" screw for GNSS antenna (Constants - GeoMax
754384 |03 9. Absolute -11.3) $1,700

does not have this limitation, the GRZ122 is substantially more expensive than the ZPR1 prism.

Locking and Unlocking the Touchscreen on the Primary Face

You can lock and unlock the touchscreen. Usually, it is locked accidentally. To unlock, press and hold the ON/OFF
button for 2 seconds:

Q
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Turn off

T

|
1

{ Lock keyboard \
3 il S

R PTG

\ 1 Turn off touch screen

=

Nna

The next-to-bottom button toggles the touchscreen on and off.

(M

Display Backlight Warning

Do NOT set the display backlight to the lowest setting (which is off or nearly off). It is very difficult to reset the
backlight to turn it on. (You must manually edit the device registry via a cable connected tool!)

So DO NOT turn off the backlight!

Long Distance Measurement Errors

For some reason, we often are confronted with elevation measurement error questions along the line of:

“I setup on a known benchmark and shoot the elevation of a remote benchmark 2,600 feet distant. The
remote elevation is in error by around 7 hundredths of a foot!”

Of course, if you are making a long measurement you want to make sure that:
Compensator is enabled
Level is nearly perfect
EDM mode is Standard
The elevation is nearly correct
The absolute pressure is correctly entered
Refraction Coefficient is enabled
However, the most important consideration is at 2,500 feet with a 5-second gun the estimated error is:
sin( 5 /3600 ) * 2500 feet = 0.061 feet

Because of the way the 5” and 2” guns are manufactured, it statistically is probable that they will NOT exceed the
nameplate accuracy. So, you should expect the robot to be as accurate as the nameplate and not much better.

Do a Field Calibration at the First Sign of Trouble

In addition to the factory recommended situations where a field calibration is warranted:

¢ Before the first use

» Before every high precision survey
¢ After rough or long transportation
¢ After long working periods

» After long storage periods

¢ If the temperature difference between current environment and the temperature at the last calibration is
more than 20°C
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If your robot is having a difficult time Power-Searching (turns to prism, then can’t find prism when looking up and
down), or your robot won’t shoot a prism even when locked or ANY OTHER pointing or measuring anomaly then

you should do a field calibration.
The instructions are in the User Manual on page 38.
A summary of the User Manual follows:

Step Description
1. MAIN MENU: Apps‘\Calib\Calibrate All or Calibrate without AiM.
2. Level the instrument and press OK.
3. o Aim the telescope accurately at a target at about 100 m
™, distance. The target must be positioned within £9%/+10 gon
%" of the horizontal plane.
~
A
£9"
U
4, Press OK to measure and continue to the next step.
5. . Motorised instruments change automatically to the other face.
It is recommended carefully fine-point to the target manually.
C | 180"
g
¢
1 I
39 S
6. Fress OK to measure and continue to the next step.
7. Repeat steps 3,4,5 and 6 for the second set. Continue with step 8.
8. t;‘. Aim the telescope accurately at a target at about 100 m
! / distance or less if not possible. The target must be positioned
at least 27°/30gon above or beneath the horizontal plane.
Arar g
r r
. r
L )
[\ 1 i
&
9, Fress OK to measure and continue to the next step.
10. . Motorised instruments change automatically to the other face.
» It is recommended carefully fine-point to the target manually.
11. Fress OK to measure and continue to the next step.
Step Description
12. Repeat steps 8,9,10 and 11 for the second set. Continue with step 13.
13. The results are shown on the screen. If the values are okay, press OK to store or press ESC
to decline.

On step 8§, it is usually difficult to find a target 27 deg above the horizon, 100 meters distant (that would be > 150
feet tall at a distance of 350 feet.) It is okay to use a nut on the top of a power pole or a building corner.

Battery Charger LED Meanings

The battery charger comes with a small graphic instruction page. This page is written in ‘Ikea’ like icons that don’t
make any sense.
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The following summary is thought to be an accurate English translation of the page:

Indoor Use Only. Don’t get it wet.

If the charger is damaged, don’t plug it into power.

Don’t open the charger.

The fuse should be replaced with a 5 Amp fuse.

Use charger in moderate temperatures (32 deg F to 122 deg F).
It should take 2 to 4 hours to charge from 20% to 80%.

Don’t charge Ni-Cd or Ni-MH with this charger.

Only charge GeoMax Batteries with this charger.

Plug charger into power prior to inserting battery.

L R

&

(e

\__'- L

P Power is applied to charger when the left LED is lit green.
L solid when charging or fully charged.
L sold and R solid when charging and battery is over 80% full.

I ~ r~=
X

R L flashes and R solid when battery is full.
L solid red, R off, battery damaged.

-~ r~

R L and R solid red, charger is damaged.
R L off, R solid red, battery is too hot (or cold) to charge

Scout, TRack, AiM Range

Scout: Power Search 985 feet
TRack: Continuously track and follow prism 2,600 feet
AiM:  Compute the actual center of a prism 3,280 feet

Traverse Closing Issues

If you are having traverse closing issues, here are some things to consider:

1. Have you recently done a field calibration? The factory basically recommends doing one every day.

2. Check your tripod:
a. arethelegs loose?

clean sliding surfaces?

loose feet/shoes on the legs, make sure the foot points are screwed in tight.

b
C
d. are you firmly setting the instrument screw?
e. Are the feet firmly set in the ground?

f. Is anyone touching the instrument or legs after setup?
g. Isthe station settling in asphalt?

h. Is the robot level at the beginning and end of the observations?

3. Check the EDM mode: is it "Standard" or "Fast"? (Standard is preferred) "Fast" means it won't update the
angle with ATR after the first shot. Only the EDM distance is re-shot. With Fast you are not really checking
the centering process, just the distance. The "Fast" mode also has a slightly looser spec for distance. Setting
the EDM mode to “Standard” will preclude the use of close handheld shots, however you really should not

be using them to close traverses.
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Check the prism pole bubbles. Have the foresight and backsight tribrachs been checked/adjusted recently?
Check prism constants? (See the section “Leica (GeoMax) Prism Constants” above.)

Is the atmospheric temperature, pressure, elevation correctly entered? This is especially important if you
have any long observations.

7. Are you allowing the robot to acclimate when pulling from truck to job? Direct heating can be a big issue.
Heating the instrument unevenly, as in the case of the Sun hitting only one side can be a really big issue.
Consider setting up an umbrella.

8. The Robotic Total Station must be located at a location that does not vibrate as the compensators are very
susceptible to vibration. Thus, bridges with active traffic are to be avoided.

9. Make sure the compensator is enabled.

10. If you are using the 360-prism, make sure you are using the faces with arrows (or without arrows)
exclusively. (See “Adjacent Faces on ZPR1 360 Prism have a ~5mm Vertical Offset” above.)

11. Are your backsight or foresight shots handheld or on high-stakes? (That won’t close well!)
12. Are your foresights and backsights balanced?
13. Are you inverting the scope? Doubling angles?

14. Long shots with heat waves / shimmer will have significant angular errors.

‘Atmospheric Corrections’

From the primary display face on the robot, you can click on ‘GeoMax Toolkit’ then ‘3 Settings’ and finally ‘4
Atmos.’ To reach the ‘ATMOSPHERIC SETTINGS’ page:

| GeoMax Toolkit

lion (MSL) i !
Temperature > 53,6 5
Pressure 2 29.92 inHy
Humidity : 60.0 2
Atmos PPM % 0.0 PPM
Relr. Coctf : 0.13

Use Befr. C. : Yes m
S G G 2, )

The purpose of this screen is to compute an Atmospheric PPM correction and enable/disable compensation for
refraction.

Customers are often confused by this screen because if you enter an elevation, then the pressure is modified; if you
enter a pressure then the elevation is modified. You cannot specify both elevation and pressure.

Determining an accurate ‘Absolute Station Pressure’ is difficult because devices that directly measure absolute
pressure are highly temperature dependent. We recommend entering the robot Elevation, ambient Temperature
and approximate Humidity.

The easiest method is to:
1. Enter the Elevation of the Robot within 20 feet.
2. Enter the Temperature.
3. Skip over the Pressure.
4. Enter the Humidity.

The robot will automatically compute the station pressure based on these values.
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If you choose to enter the ‘Pressure’ you need to enter the ‘Absolute Station Pressure’ not the ‘Sea Level Corrected
Pressure”. The pressure published by the National Weather Service for Airports are very accurate, however they
are ‘Sea Level Compensated Pressures’.

This equation will approximately convert ‘Sea Level Pressure’ to ‘Absolute Station Pressure’:

__Elevation
StationPressure = SealLevelPressure - e Temp*29.263

Where:
Elevation is in Meters ElevM = ElevF * 0.3048
Temp is in degrees Kelvin degK = degC + 273.15

Pressure Example

Many users prefer to use the pressure from the nearest airport to estimate ‘Absolute Station Pressure’ for a jobsite.
Unless you are very close to an airport this may not be a reasonable method. For many rural applications this will
be totally inappropriate.

For example, let’s consider my current location. The elevation is 5653 ft and the temperature is 24 deg F. The
nearest airport is Vernal Utah which is 35 miles to the southeast. The elevation of the Vernal airport is 5280 feet
(1609.3m). Using the current online weather forecast for the airport:

&« c @ forecastweather.gov/data/obhistory/KVELhtm|
weather gov
le.NOAA |, Weather observations for the past three days |z NWS
logo - Click logo
to go to the Vernal Airport
NOAA
B Enter Your "City, ST" or zip code l:l | Go| metric
. Precipitation
D Temperature (°F) - Pressure -
2 = = z ‘Wind Heat (in.)
a Time Wind Vis. Weath Sky Relative Chill Ind,
t (mst) (mph) (mi) %" Cond. 6hour  Humidity e sea g
" Air Dwpt F) (P > level |- 6hr
Max. Min. G Vel e (e
01 15:53 NE8 10.00 Mostly BEN090 39 8 28% 33 NA 3025 10256
Cloudy
01 14:53 NE8 10.00 Partly SCT095 40 5 23% 35 NA 3024 1026.0

The current temperature at the airport is 39 degrees F (277.04K) and the ‘Sea Level Adjusted Pressure’ is 30.25
inHg.

Converting to ‘Absolute Station Pressure’ = 24.80 inHg.

Entering 24.80 into the Settings page on the robot with the correct Temperature and Humidity results in a PPM of
34.2 PPM.

Using the Elevation (5653) results in a PPM of 41.2 PPM. The 7.0 PPM difference results in a measurement change
of 0.04 feet per mile.

Because there is a significant difference in elevation and temperature between the airport and the robot’s location,
the Elevation method is much easier and less accident prone than the Pressure method.

Conclusion

Do a ‘Field Calibration’

See the rules above. The beginning of the day is reasonable.

Set the Atmospheric settings

Use correct Elevation (not Pressure), Temperature and Humidity.
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Enable ‘Use Refraction Coefficient’

Enable on the robot in the GeoMax Toolkit:
GeoMax Toolkit

T o EEENONT
Temperature : 12.0 °¢C
Pressure : 1013.25 hPa
Humidity H 60.0%
Atmos PFM H 0.0 PPM
Refr. Coeff : 0.13
|U!e Refr. C.: ves [} ] DEFAULT
( [peeavs)| ok To set all values to factory default.
Field Description
Z(MSL) Sets the elevation above mean sea level.
Temperature Sets the temperature.
Pressure Sets the pressure.
Humidity Sets the humidity.
Atmos PPM The atmospheric ppm is calculated from the values in the previous
fields.
Refr. Coeff Refraction coefficient to be used for calculation.
| Use Refr.C. If YES, refraction correction is applied to measurements. I

on the Robot. The default refraction coefficient is 0.13 and is appropriate for most jobs. Other common values
are 0.142 and 0.2.

Enable the Compensators:
E-Bubble Check
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| Code > EZEEITE] | T 0°00'13"

L,J Rnu:: e(%gﬂmm) _¢, Point L 0°0023"
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q L] Cul ‘!g
Tools Measure  Meas. & Store ’

Checks the E-Bubble, enables the Plummet laser and controls the Compensator.

Sea Level Correction

If you are using Grid coordinates, mixed with Ground Total Station measurements, use Sea Level adjustment to
reduce ground distances to grid.
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| Ig8test | Coordinate System | Ground to grid scale factor
JOB SURVEY STAKEO... Cartographic system N Distance reduction
UTM-13N
New/Open job > (TM WGS84 WGS84) To sea level
i Sstoluaion -
| Points/Measurement/C... > PO A cartagraphic |None | v |
plane (grid)

Base pos. adjustment
LL: §0°00'00.0000" W 0°00'00.0000° )

Coordinate System > | Combined scale 1.000000000

H: 0.000m
. This scale factor will be used to:
Externalﬁes > Ground to grid scale factor N - Reduce 1PS d stances to she grid
NO Sea level reduction "
. . coordinate system
NO Reduction to cartographic plane .
- To calculate ground distances in
. Import data > COGO and CAD commands from
grid coordinates
- To calculate grid cocrdinates in
Export & Share > Stakeout commands from ground
distances.
& Job utilities >
X-Live >
sl [+ 4 " 4 v
P! Settings Toals Accept
1l E < 1l E < 1l E <

From the main JOB menu, click on Coordinate System, then Ground to grid scale factor.

Distance reduction reduces GROUND distances measured with the Total Station to GRID distances. This is only
applicable if you are surveying in a GRID system.
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