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If you purchased GNSS (GPS) equipment watDX

1. Follow theREDedged pages which detail howitestall andconfigure XPAD
2. Follow theORANGEdged pages which detail how to definetrumentprofiles for GNSS receivers
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If you purchased a Robotic Total Station wiPAD:

1. Read theCommorrobotissues and questiorsection at the end of this manual with.UEedge
pages.

2. Follow theREDedged pages which detail how itstall andconfigure XPAD

3. Follow theFirst Robotic Jokection withPURPLEdged pages.

sa|joid Juawnisul (Sd9) SSNO auyaq
gol 1s1y uonels elol dn0goy S6 WooZ
suollsanb pue sanss| 10qoJ UowWwo)

5
7))
=t
=
Q
=
Q.
]
)
=
=

Q
c
=]
%
O
o
>

<
o
c
-
>
=
Q.
-
B
s.
»]
@D

@bage

X-PADGNSS and RobotBetting Started Guide 3



¢otsS 2F /2yisSyia

How to use this Getting Started GUIAE..........ccceeiririiiicmemeeeeessrere e ress s mmm s s s s ssrr e e e e s e s e e 3
GNSS Receivers3
LRy oJo 11Tl o] r= IR r= 1[0 o 1SRRI 3
The HiStory Of RAD...........ceieeeieeiietirccmm ceererteeeeeessesmne e mmmm sessmneeeeeasssnsseeesmmmmansseneesssnsssnnsennssmmmmsnnneal
X-PAD Deployment: Which options will you NEed2...........coovuiieiicccriie et eeee e e
Understanding licensing, maintenance, MOUIES.........coociiiiiiceii i eieee e e eeee e s

Softvare maintenance

iGagemail list4.0

Installing XPAD on your Android d@VICE. ...........euviciiiriismmeneeeri e mme e e e 11
Update your Data COlECION FiLSL.........oiiiiiiiiiicee sttt st sme e sbe e 11
GetXt ' 5 FTNBY 2dzNJ ¢So6aAisSz. . .y20. . 0KS. . Wti.lea. . {.02NBIOQ

Allow XPAD 10 run in the backgroUnd.............ooiiiiiieeeeeee e e 13
Rehosting (MOVING)}XAD 10 8 NEW JEVICE........eeivieiiieriiee ettt ees ettt semns 13
Updating XPAD t0 the LateSt VEISION.......coiiiiiiiiiiiie ettt ee et semne e 14
Loading GEOIDS and local coordinate systems.
Loading the USA LoCalization PACKAGE............eeiiiiicer it sttt me e
Using Special County Or State ProjeCHANS.........ciueeiieeieereitieeitie et sieseeemeee e e esmeeeseeas
Initial Job Setup 19
Settings: UnitgJiStance and angIeS.........ooui ettt e eean e
Settings: Decimals, Default Display Precision...........cccccceeeeenee
SettINGS: COOMTINALES ... eeeiiiieiiietee e eee ettt eee et sh et h et e e st e semn e et e e e be e s b e e ssreessmnnnenree s
SettingS: GNSS AEfAUILS ..ottt eeee e
Saving Settings and Coordinate System Configurations.............cueieeeeriiiiiniee e e 24
CO2NR Y 3. WL S0 A Y T A Qe eee ettt mee e eeaneees 24
{G2NA yAY Wi & 2N&RE G.5.Y.8.0.. 5.8 F.1.dzE 0.8 oo 24

XPAD: Sites 24

Coordinate systenib
State Plane Coordinates @t GELIG..........ooueieiiiiieeee ettt cee ettt e e s eeemsbe e e s saneeeennreee s
SinglePoint Localizations at Ground
Multiple-Point Site CaliDrations............ooiuiiiiieer e
Switching between Coordinate SYSEMIS..........uiiiiiiiieeeeieeie e ee e s 37
Picking an existing JOb diSPlay SIYIE.......cooi i e e 38
Making a New Jo#0
USING QUAAIANT BEAINNGS . ...c.evtieiiitie it ettt ettt ettt sme et sb ettt e et e e sab e eeasb e e nbe e e neeenbeesnne e s emne s 41
COGO: QUICK DISEANCE. ... .eeitieiiiieiie ettt ettt ee ettt ettt sem st e st e e beesabeesabeensmnenennee s 43
CAD SCIre€n DISLANCE.......oeiuiiieiiiiieieeeiiie et e e eiiee e sbeeeeee e sbeeesabeeessnseeessmmneessnnseeesnsneeesnneeesannnneeee s B4

INVEISE frOM @POINT. ... ettt et et e e s et e e e st meae e s sateeeeaabeeesabaee e s amnaeeeensd 44
INVEISE AlONG 8 TIAVELSE ... viiteeeeeieeiteeiaeeesteesteeseesteesbeastessaeaseesbeesbeesbesbeesbeesbenenseestesbeenbeanbesseenseannnes 45

GNSS inStrument Profiles.........occiriiiiiiri et e e a7
NetworkROVEr iNStrUMENT Profil.........ioiiiiiiie et a7
X-PAD: UHF Base inStrument Prafile............c.oiiiiieeeiiieiiiee et 55

Defining @ Base Profile..........eoiiiiii ettt e ettt s 55
StartiNg 8 UHEF BaSE.......oi ittt e ee e ettt e e e sttt e e ettt e e e s eamn et e e s neeeesnseeeeenseeemeaeanneeeenns 60
Base Initialization: KNOWN POSIIION........c.uuiiiiiiie ettt seee s iee e srre e e mmne e e e snreeeesnned 61
Base Initialization: Current POSItIQML..........cccuiiiiiiieeee e esiee et e e smee e e stre e e streeesbeeessnenseeeesnreeeend 63

Base Initialization: Last Setup.

@Gage 4

X-PAD GNSS and Robotic Getting Started Guide



UHF Rover instrument Profile..........ccoiciiiian e smm s e e e s s 66

Using GNSS receivers witiBibble and IMU tilt compensation..........ccccueeeeccmrecc e eeremeeeee s s e mee 71
iG8 / CHC i70 -HHIDDIE OPEration.........cccuvii it iceee ettt eeeee et e e stre e e streseee e enrnneessnnee e d
EBUDDIE CaliDration............ooiiiiiiee e 74
iG9/CHC i90 IMU Tilted Pole COMPENSALION........ceiireeiiieeesieiesiee et ser e nmeees 75

Adjusting a Base position to match an OPUS SQIULON...........ccccrrmam ceeemrrree e eeesmmm sreee e e 78

Base POSItion AQJUSTMENT............iicceeeieescmmrirreeessesssssrrrre s s smmmareres s s s sessnne e e e e s s s mmmmeneeessassssnssnnesessenm

GNSS Siimg points: SURVEY: Survey points

X-PAD Info 85
Weather85
X-PAD VOICE COMIMANGAS.......cciittriieeeiiiiierttrreeee e e s iitbreeeeesseeaesseatsreseeeessastbreessananssesssasssrssssesssasssrnnnnses
Receiver Battery and Instrument Status............cceeeviimeeeeciiieecciinees

[ (U] g A T=1 [T 1T ) 87
Receiver Stas 87

CUITENE POSILION DISPIAY... .. eeteieeieitiee et eeee ettt sttt eee e sttt e st e et e e meeeenteesateesreeenteeennesaeaneeas 88
=T T ] = VS T ==Y o SRR 89
Point Name 90

Point Code 90

Antenna Height 91

ST g a Tz La a0 -\ o I ) SRR 91
Tools 92
Measure?2

Measure & Store93
STAKE POINTS

Stakeout Screen 94
E-Bubble or IMU TiCOMPENSALION........ciiiiiiieiiiiee et ie ettt ettt et eeee et e e e sbe e e e sateee s s emnseeesnneeeens 95
(L0111 BT =T i o] o F PO PP PSR RPPPRNE 95
StaKEOUL TOOIS (DULLON)....c.eeiiiiiiiee ittt et eme e e e st be e e ne e me e e 97
Measure&7
Zoom 90 / 95 Robotic Total Station...........cceevviccieommr e ccrrree e se e mmm e e e s e mmm s e Q9
X-Pad is the best Zoom 95 field SOftWALE..........ccuiiiiiiii e e 99
RODOt NANAING FUIBS ... ettt ettt ee e e e s be e e s abe e e satbe e e semmn e e e anns 99
Your first XPad robotiC jOD: StEPY-SIEP.......cccriiieiieemmmeeesammm s emrrree e s s rrre e e s mmmm e e e e essesssssrrre s e s mmmman 100
Start the survey 104
Elements Of the TPS SUIVEY SCIBENN.......cuiiiiicerereammsssrrrreeessessssssrrsmmmm s ssssreessssessmmeessammmsssnnseeess 114
Current weather 114
X-PAD VOICE COMMANUS. .. .eeeiiiireiiiieeiiieeteesiteeesteeeessbeeessaeasaeeesssteeeassteseaassennanseassseessnseeesnsseesssnnnnes 114
[Rye] oo fl oF= L1 =) K] €= UL UL TP U PSP PP 115
SWILCN INSIIUMEBNES. ....ei ettt ettt e ek b et e e eat e e eae s eabe e e ebbeeeaabee e e s smmnneeeenns 115

Station setudl 16
Measure mode 117
Robotic TPS117
Prism mode 118
Ebubble check 119

Prism selection, prism height, target ManNAgEr.........cccuiiiiiiieee i e 120
SMAIt ArAWING TO0IS......eeeiiii i ee et sb et eme e e st sae e et e e et e e s e enenree e 121
Common robot iISSUES aNd QUESHIONS..........ueiviiieirrscmem e sree s s e e s s e s ee s b e e sr e e s e eane 123
EDM mode 123

The EDM should be enabled When Staking............oooiiieeeii e e 123
Leica (GeoMax) PriSM CONSTANTS. ... .uiii it ceee e etiee et e e st e e s eemee e e e sbeeeeanseeeeenseemnaaesseeeaanneeaann 123

@
XPADGNSS and Robotsetting Started Guide 5 ]Gage



Prism OffSEtS @XPIAINEM. ..o eeer e e e en e e e et e e e abe e e e abae e e nenns 124
AiM 125

AiM 360 autO target FECOGNILION. .......vviiiiiie e et eeee e et e b mre e e et e e e str e e e sabe e e s eemsbeeeesnneeesenees 126
360 Prism (ZPR1) Vertical NEIGNL...........c.oooiiiieeeeeet e 126
Adjacent faces on ZPR1 38(sm have a ~5mm vertical OffSEL..........ccoccviiiieeeiii e 127
Zoom 90: Locking and unlocking the TOUChSCIEEM..........ccoiuiiiiieceiiee e 127
Display Backlight WarNngG............oiiiiiiie ettt eeee st s e e st e e s mne e e e sabae e e sataeesasbeeeeeans 127
Long Distance MeasUremMENT EITOLS . ......c.uuirieiiieiceeeeitee st sttt eee e siee e sreeane e s eme e seneesnneens 128
Do a Field Calibration at the first Sign of troubIe...........ccoviiiieee e 128
Battery Charger LED MEaNINGS......cccuuiieiiiiieeieeeeiiee ettt e estte e e st e aeeessateeesssbeaeestseeesssmneseesasseeeensseeeanen

SCouUt, TRACK, AIM RAINGE. ... ccciitiiieiiiie s eeeeiie et e et st eee e e e st e e e st e e e stbe e e s seennseeessateeestbeeeereeeaenas
Traverse Closing Issues.
W GY23aLKSNRE®.L2NNBOLAZ (e,
L (S D= e T o o] (TS
9yIFrofS W asS wSENLOGA2Y.  .L28FTFAOASY.L.Q i 134
Enable the COMPENSAIOLS.......couiiiiiieiieeeee ettt et me e e seee e e s
Y W =)= I o] ¢ =T (o o PSRRI 134

@Gage 6

X-PAD GNSS and Robotic Getting Started Guide



¢ KISAal2mNE5 2 F

X-Pad was originally introduced in 2012 for wéth GPS and Total Stations and was available for use on
Windows Mobile devices.

The next 8years produced significant upgrades:
2013  Zoom 8CRobotic Module, Road Module, Andrdielvices

2014  Auto MeasurementgMonitoring) 3D for Zoom3D,
PicPointX-Pad Office

2015  X-Pad Construction, Zipp20, GIS Module,
Bathymetry Module, Locators Module

2016  Zoom 90, »Pole
2017 X-Pad Fusion, Masterplan
2018  X-Pad Survey Ultimate;Pad Build Ultimate
2019  Survey GO
2020  Extensive support fahe USA: BearingblSand InternationaFeet
X-Pad has been translated to over 20 languages asdve 8,000 currentdeploymentsvorldwide.

WhileX-PadUltimateis only targetedor the Android platform;-Padis still available for Windows Mobile and
can be optionallyjncluded witheveryZoom % robot.

Becauséboth X-Padand the Zoom Bare from GeoMaxsupport for Zoom S Robots is unparalleled.

As support for the Windows Mobile operating system has been terminated, the Android OS presents a pl
with a future, themajority of new handheld devices, faster operation, more memory, brighter screens, long
range Bluetooth, better battery life, better connectivity, better security aweéladefined forward path.

X-PAD Ultimate GNSS has the best Robotic Total Stagiparséor GeoMax Zoor®0 and95 Robots.
X-PAD Ultimate supports a variety of GNSS devices, Total Stations and Robots.

M ! 5SLI 2¥ YSRWODK2ya oAttt &2d

X-PADUltimatesoftware can be installed on most Android phones and tabletsnating the need for a
dedicated data collector. The Android platform is significantly faster, enjoys continued development and i
substantially more robust than Windows Mobile Devices providing you with a powerful field solution.

If you purchased a Rotic Total Station, yowouldneed the TPS and Robotic options.
If you purchased an iGage GNSS receivenvgaldy SSR G KS Db{{ IyR W/ 1/

LF¥ &2dz YySSR (2 62N)] HAGK +£2ftdzySa 2NJ adl1S2dzi {d
plan on exchanging GIS data (Shapefiles) or collecting extensive GIS data with points you should purcha
GIS module.

Understandindicensingmaintenancemodules

XPAD Ultimate GNS$i8ld softwares licensed as a main produetiuding GNSS or TPS (Total Station) suppo
(All prices 202 Q4)

877734 X-PAD Ultimate Survey GNSS $1,187.50

877735 X-PAD Ultimate Survey TPS Manual $1,187.50

877736 X-PAD Ultimate Survey Autdeasuring (Monitoring) TPS| $ 1,150.00
877738 X-PAD Ultimate Survey Premium (GNSS, TPS and RO| $ 2,625.00

To these main products you can license additiasdorientedmodules
877740 | XPAD Ultimate Survey Volume Module: | $ 250.00|

@Gage
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Create and import 3D surfaces to be used for all stakeout operations. It ing
functions for the calculation of the volumes accordindifferent methods.
877741 | XPAD Ultimate Survey Bathometry Module: $1,025.00
Manage bathymetric surveys by acquiring depth data from echo sounder &
GNSS positions. This includes a route control.

877743 | XPAD Ultimate Survey Road Maul $432.00
Import road design data from different formassakeout any element in the
alignmentwith a variety of methods.

877745 | X-PAD Ultimate Survey PicPoint Module: $ 250.00
Captures and photo processes allow you to place the measurement of poi
directly on the photos themselves.

877746 | X-PAD Ultimate Survey Robotic TPS Module: $210.00
Extend the TPS main module with features that allow full control of motoriz
and robotic total stations.

877747 | X-PAD Ultimate SurveyP6le(option): $625.00
Flexibly work with TPS and GNSS at the same time, by using the best feat
each system.

877748 | XPAD Ultimate Survey GIS Module: $62.50
Define GIS features and attributes to be assigned to measured points. It
includes import and exporufctions of GIS data.

877749 | X-PAD Ultimate Survey Locator Module: $62.50
Connect to utility locators and record depths at corresponding GNSS posit
877753 | XPAD Ultimate Survey BIM Module: $ 250.00

Import BIM models, display, navigate axtract information (points, lines,
surfaces) for checking and stakeout operations.

877754 | X-PAD Ultimate Survey Build Module: $ 462.50
Extend the Survey version with all the features that are exclusively made f
Build version.

902526 | X-PAD Ultimate Survey: $ 250.00
Set of commands designed for mechanical, electrical and plumbing, transf
heights, create parallel lines, on surfaces, and scan lines.

Softwaremaintenance

Your purchase of-Rad Ultimate includes softwanpdates and patches foryear.
This feature is called PERTAfter the first year you can extend maintenance annimilg nominal fee

l-yearX-PERT
Option to receive Service Packs and have access to major updates for ong

6015421 $ 250.00

If maintenancéas onlyexpired for a fewmonths,then reinstatement will retroactively be applitxthe
previous expiration datdf your license falls out of maintenance for more thadr, there is m additional
$250 reinstatementhargeand the new expiration date will extend fey@arfrom the time of reinstatement

Once XPad is installed on a device, you can check the statGeaRT

|2021-1-30-Jo » ®
JoB SURVEY STAKEOUT]|

Click cﬁthé(—PERTcon at the top of the main menu.

GGage 8
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BH | X-PERT info

ABOUT LICENSE

X-PERT
Status ACTIVE
Expiration date Mar 26 2021
Remaining days 55
Subscription m

r

4 t

Update license

If you haveecently extended-PER you can click onpdate licenst¢o synchronize your subscription.
Lat!-5 o0Salfl2gHl &N G K
X- PADshould work great with most modern Android phones and tablétendeciding what device to use
with XPADyou might consider:

Purchase a new device vs. using an existing device.

Ability to ruggedize with an external case or protection system.

Screen size and brightness

Battery life

Device memory

Bluetooth range to Robotic Total Station

In addition to ommon consumer and prosumer devices, Geo(daxrl other vendors)ffer extremely rugged,
field ready data\ndroid base®d2 f f SOG2NA A 1S (KS wWwnSyAdaAaynnQ ob

et £ s P y iy 7
s 2 %" T AR &
& b / 2 . g B
o s gl B 49 S
i N |

If you choose to use a phone, there are great lightweight pole mounting options:

@Gage
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Because it is easy to move youPXD Ultimate license to a new device, you can easily purchase a new data
collector every year and preserve your field software investment.

Network Rover Applications
. 801 dasS (KS | YRNBAR R BusdE@ Hetwork RS ahBlidatiodphgns 8ro i A 2 v
tablet that is activated with cellular daell be mucheasier to use witNetworkroverapplications

Whileyou can connect the collector to a A& hotspot while in the field for access to sefvased corections
or you can put a SIM card in the GNSS receiver, using an Android device with an activated cellular modem
enables data for job sharing and GNSS Network server access.

Thephonétablet data connection also assists in transferring files betweedatecollector and office with
cloud accounts like Google Drive.

ADIY2 FAfa u a
Hease sign up for th&PADandZoom9@95 mail liss so we can notify you of updates and changes

We will automatically send you commonly asked questions and answers as we encounté/dheithalso
send you firmware and software update notices. You can sign up were.igage.com/mléo G K 1 Qa &f | aK a
for Mail List).

[221 FT2NIMBKS a¥- I yR AT &2dz LJBEOKW 2Bt NPo2GX (KS Ww?2
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Internet access is required to download, install and activdADX on your devicBecause the files are geit
large, a WFi connection to an unmetered internet source will be better.

'LIREFGS @2dzNJ 5F Gl /2t € SO02NJ

Before you install-RAD, pleasapdate your Android devic&specially if the hardware has been newly
acquiredor has been sitting around unusext & while. X°AD licensing may not survive an update from an
older version of Android 10 all the way to the latest build of Android 11.

To update your device:
1. Plug device into external power.
Make sure device is attached to-Wiinternet. (It will not ugate via a cellular connection.)
D2 (2 Ww{SddAay3aay {eadsSyy ! RglIyOSRY {&aiGsSy
I tA01 2y W/ KSO1 F2NJ ! LIRIFIGSQx OKz22a$sS (2 dzZJR}
Reboot your device if requested, wait for update to complete.

agprwbd

P FGOGSNI GKS aeadSy dzZLRFGS Fdzte O2YLX SiSaz J2 G2
CNRY GKS Wtflre {G2NBQ YSydzy
1. Click on the circle at the right side of the search box.
2. 1 tA01 2y Walyl3sS LWk’ s RSO
3. hy (KS WhoONDRYSs PddldRo & SOt X ¢
4. Wait for any updates to fully complete.

If your device is new, there may be additional system updates after the first update. Consider checking fo
system updates a second time.

DSt !-5 FNRBY 2dzNJ 6S0aAiSs y?2
Onthe Andoid deviceuse theR S @ Adéf&ultbéowse and go tathe web address:
Www.iGGPS.com

Look for thex-PADIogo near the bottom: A system warning message willdigplayed:
020 @m@ Fa100%0 A This_!ypeofme can harm your X
O & iggps.com/ O ¢ :jlegv:zeman: xys:d‘:s::e[:uheﬁpam,apk
anyway?
@Sage
_p GGag
G @ o m o) <
P Click ofgh,
g i The installer will be downloaded:

+ Downloading file (239.84 MB). Details X
1l ] <

Wait for the download to complete

@Sage . . .
R Your device will offer to Open the installer:
Find and lick on theGeoMax XPAD] InstallLinks]

hy GKS W[ind$hé>@aDUkisham SaveyF
link and click on the largeownloacbutton:

/ £ A QQper2 W
Qoage e v

After afew second®f staging this confirmation
screen will be shown:

¥ itgeomax.xpadsurveyultimate.apk, X
Open

n o <

L
F‘j XPAD Uhirmate Survey
P R

@Gage
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g ] B then enter them on the activation screen:
X-PAD Ultimate Survey 1048 =

Do you want 1o install an update to this
existing application? Your existing data will
not be lost.

‘ Activate license

Activate
Cancel Install _
L J s;:'eorrlr\:;enr:w-ﬁn?;aa‘c;g:xs Activate button to
Click orinstall EquipmentiD 10057344
o : H . Serial
It will take almost a minute to instaHPAD: pumber 110298
r n | Device S/N  |R3BKBOBA3VP
X-PAD Ultimate Survey i
Device
Installing odel SAMSUNG-SM-G965U1

Wait for the installation to complete

Click orOpen
r 3
V1| X-PAD Ultimate Survey
App installed.
Done Open
A 4
During the installation process you will be asked to ¢
allow various permissions. You must allow these . ) . .
permissions orRAD will nobe able to run: Click theActivatebutton B in the lower right

hand corner.
Camera, Files, Location (GPS),

Microphone, Phone, SMS Your XPAD license can only be installed on one

. device at a time.
These permissions are needed to share data, add

pictures to stored points, store jobs in device X-PAD will verify your license:
memory, use Voice commands, use the Android Activate license
devices internal GPS to point a robot or écon
without an external receiver.

» Sending request...

It is okay to deny permissions for Contacts. After a few moments, a success messagebwill

g is shown: shown:

TheActivate licensdialo

Activate license

Activate license
. License has been activated
Activate successfully.
Enter license data and press Activale bullon lo
perform on-ine activatios oK
Equipment
Serial Click orOK
number

Device S/N  RAGKSOBAIVP The activated modules will be shown:

Device

model SAMSUNG-SM-G365U1

Activate

You should hav&PAD License Certificate
numbers on your invoi¢déindyour unique
Equipment Iand Serial Numbeon the certificée

GGage 12
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X-PAD info

ABOUT LICENSE... RELEASES

Expiration date

Modules
GNSS ACTIVE m
PS NOT ACTIVE
TPS Robotic NOT ACTIVE
X-Pole NOT ACTIVE
Volume NOT ACTIVE
Build NOT ACTIVE
——
GIs NOT ACTIVE
Bathymetry NOT ACTIVE
Cable detector NOT ACTIVE

I

Only the optios purchasedvill initially be active on
your installation.

X-PAD has a great total station modtde both
manual and robotic total stations. It is likely that it
will work with your existing equipment.

There are also many additional tasgecific modules
for saving time in the field.

Call us to add additional options to your license.
+1-801-412-0011

Immediately after installing and activating, download
the USA Localization Pack as described ontage

Allow XPAD to run in thbeackground

By default, the Android Gfayslow down XPAD and break Bluetooth connections to survey devices when y
task switch to use another applicatitmextend battery life.

The powersaving option settings are slightly different on each versiondrfofd. For Android 12otallow X
PAD to run in the background: 1. Click and hold the screen top icon, 2. Gljgk ioig 3. Click o®attery

settings, 4. Seletinrestrictedbattery use:

LTE 4 095%

<« App info

~0 notifications per week

Permissions

Storage & cache
593 MB used ininternal storage

- Mobile data & Wi-Fi

R Pauseapp 294 MB used since Jul 10

1 Click @ Screen time
and hold 0 minutes taday
X-PAD ...

Camera, Contacts, Files and media, Location, Mi...

Battery
7% use for past 24 hours

Open by default

Allow app to open supperted links

Le 9@ 0

Unused apps

free up space

Remove permissions and 5 )

<« Battery usage

1hr, 39 min tatal for past 24 hr

& oW A

Open Uninstall Force stop

Unrestricted

(@®  Allow battery usage in background
without restrictions. May use more
battery.

Optimized
O Optimize based on your usage.
Recommended for most apps.

Restricted

()  Restrict battery usage while in
background. App may not wark as
expected. Notifications may be delayed.

o}

Changing how an app uses your battery can affect
its performance.

Learn more

Rehostingmoving)XPADo anew device

If you have thelevice where your license is currently deployed, possible to move yourPXAD license from
one device to a new device with no factory assistance

From most any screealick on the{in the upper left corner
Select the ICENStab (at the top). Wrié down your=quipmentiCand Serial Do not lose them!
Click onlools(bottom center), choos&ehost licensand finally click oifEdo confirm.

X-PAD GNSS and Robotic Getting Started Guidg.g
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X-PAD info
ABOUT LICENSE... RELEASES

LY, B ®
SURVEY STAKEO!

License info

New/Open job >
Equipmentl 107
Points/Measurement/... >
Serial 105
Coordinate System > Li opap
icense
type The license will be remove from the
device,
External references > Expiration  [BEInaBRssl
date 20052032 After removing the license will be
Rehost license possible to activate it on a new
., Import data > Service device using same Equipment ID and
Pack CANGEL Serial.
Export & Share > X-PERT Do you want to proceed ?
NO  YES
Report > Status
Expil
& Job utilities >

Maodules

1]
L ta

Tools Update license

o] |

Settings

You may now instalHXAD on another device anduse theoriginal serial number.

Updating XPAD to the Latest Version

Onthe main XPAD screen:
1008 @& 2
2020-2-14-Job1 + & 2|®
JOB SURVEY STAKEOUT]|

New/Open job
Points/Measure Cod... >
“% GCoordinate System ?
External references >
L. Import data >
Export & Share >
A Job utilities >
X-Live >

If theﬂ icon is displayed (as shown above) a new software version is available. Click on the down arrow to
retrieve a description of thepdates After a few seconds the enhancements and bug iiiddsded in the new
versionwill be shown:
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News in update

News X-PAD Ultimate 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.

m o

Click on thénstallbutton to download and then install the latesPAD version automatically.

If the updatedownloads butR2 S& y 203G Fdzi2YFGAOFfte Ayadltt &2dz
manually run the .APK fil@his occurs on some devices with tightened security prfiles.

You will find the downloaded update in this system folder:
/Storage/emulagd/0/X-PAD/_Data/Update

The file will be named in this fashion:
it.geomax.xpadsurveyultimate_X_X_XX.apk

[ 2 RAY 3 DDO@RB R EYARISY a

Immediately afteinstaling XPAD you should add the United States Localization Package to the base
installation.

This will download and inst&liSAspecific GEOIDS and Coordinate Systems (likéSt&tate Plane codes and
Oregonandlowaspecificcountysystems) into the-RAD prgram.

[2F RAY3 GKS ' {1 [20FtAT I GA
Internet access is required for this procedure.
From the main menu click Gettings
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2020-2-14-Job1

JoB SURVEY
Decimal >
New/Open job » W Decimals
I coordinates >
|& Points/Measurement/Cod... >
W cnss >
7 Coordinate System > B s N
External references > W cap >
Import data > W vLaser scanner >

App settings

Export & Share >
Job utilities 5 B Miscellaneous 3
‘olce commands

A
X-Live >
B commands manager >
B xlive >
B X-Do! buttons >
I Report >

L1} @] <

Click onViiscellaneous
TheMiscellaneoumenu will be shown:

406 3+ @

Miscellaneous

Instruments settings
Miscellaneous

Il GNSS & Total stations »
Immediate keyboard N
I Laser disto >
Meteo info [ 1|
W Echosounder >
W cable detector > Localization settings
Job settings Language En
W units » Localization m
package
Decimals > S
u Time format 24H [ ~ ]
>
B Coordinate Date format DD-MM-YYYY Ea
W cnss » :
Automatic export
W Tes >
M cao » Data format  None [ v |
I Laser scann > Cloud
App settinas Clowd NONE [ ]

servers

Ll a <
L1} o] <

Drag the menu down up so that you can see the click on thelocalization package Instiitton.

Miscellaneoustem underAppsettings . . )
Previously downloaded / saved packages (if any) will

belisted
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Localization packages

No localization package available.

O
IR

{[1] (9] <
Click on thédownloadbutton to retrieve an updated
list of all available package

Wait while the list of packages is retrieved from the
internet:

Searching packages

Load data in progress...

After a while a list of all localizati packages will be
shown:

Select localization package
- XPAD_NewZealand Pack

== XPAD_Norway_Pack

M XPAD_Philippines_Pack
= XPAD_Polland_Pack

W XPAD_Qatar_Pack

11 XPAD_Romania_Pack
== XPAD_Russia_Pack

um XPAD_Slovakia_Pack
s= XPAD_SouthAfrica_Pack
= XPAD_Spain_Pack

== XPAD_Sweden_Pack
@ XPAD_Turkey_Pack

@3 XPAD_UK_Pack

= XPAD_US_Pack <:|

CAMNCEL

1} o] <

Scroll to the bottom of the list, then click on the
XPADUS Paclkpackage.

XPAD wilbegindownloadngandtheninstalingthe
package resource file.

Install localization package
Installation in progress...

I—
23%

Wait for the package to downloa@lick onyesif
asked tanstall.

When complete:

X-PAD

Localization package installed
successfully.

Do you want to delete package file?

NO  VES

If your device is low on memory click‘0Bdo
delete the package source. Otherwise keep the
localization package source available by clidiing

UsingSpecial County or State Projections
There aranany State Plan€oordinatg(SPC), State, County, Region specific projections bniterl States

Thesespecial projectionare all available as predefined projectan the US localization pack

NAD27SPC

lowa CountyProjections
Kansas County Projections
Main Statewide Projections
Wisconsin WCCS Projections

NAD83SPC

Las Vegas NV Projections
Minnesota County Projections
Oregon Statewide Projections
Wisconsin WISCRS Projections

The followingexample shows the steps to ththe Portland Oregon coordinate projection

X-PAD GNSS and Robotic Getting Started Guid17

@Gage




CNRBY GKS YIFIAYy WW20Q YSy dithe current projection will be shown

441 =t @ 4l 94%Q glz=e e Fal 1000

2020-2-14-Job1 | = ® 2 ® Cartographic system
JoB SURVEY STAKEOUT PROJECTION &.. PARAMETERS
New/Open job > Projection, Datum & Ellipsoid
. N UTE3 - Central
|& Points/Measurement/Cod... > ame
Projection Lambert 25P [ v |
“9 Coordinate System >
Datum NADB3 Ex
External references > Elipsoid = ]
Import data >
Export & Share >
A Job utilities >
X-Live >

~~

L1} <

Click orCoordinate System Click theloolsbutton at the bottom of the menu.
TheCoordinate Systemenu will be shown: On thisToIsmenu:
Y] 813 |-+
Coordinate System
Cartographic system
uT23 - Cenval >

(LAMBERT_25P NADAS GRSAO)

GNSS Localization
HE camagraphic system >
Geoid GEOIDI2B

Base pos. adjustment

> Tools
LL: S 0"00'00.0000" W 0°0000.0000 >
H: 0000t Load predefined system
Ground to grid scale factor

~Z, NO Sea level reduction > Save as predefined

NG Reducion 1o eartographic plane
Cancel current cartographic system

Export in WKT format

CAMNCEL

11l (] <
Click orLoad predefined system

{11 o <

Click orCartographic system
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On theCartographic systenmenu:

Group

- El

Systems

) +
= Edit

I (o] <

Click on thelrop-downarrow for the USER group.
Scroll down to the bottom of the US {ist
eI P

US - NADB3

US COUNTY 1A

US COUNTY IN

US COUNTY KS

US COUNTY MM

US COUNTY WIWCCs

US COUNTY W| WISCRS

US STATE LAS VEGAS
US STATE MAINE
US STATE OREGON |I
uT™m
CANCEL
i (0] <

Then click oS SATE OREGON

LYAGALFE W20

TheCartographic systenmenu will be showlisting
all of the Oregon specific projections

Tl 1000

Cartographic systems

Group

US STATE OREGON Ea

Systems

‘OCRS Columbia River East Zone
(LAMBERT_15F NADE3 GRS30}

2 OCRS Cottage Grove-Canyonville Zo...
(TM NADSZ GRSSD)
ﬁ ‘OCRS Eugene Zone
(Th NADAZ GRSAD)
‘OCRS Grants Pass-Ashland Zone
(TM NADAZ GRSSD)
‘OCRS La Grande Zone
(TM NADSZ GRSA0)
OCRS Ontario Zone
(TM NADA3 GRSAD)
'OCRS Pendleton Zone
(TM NADAS GRSAD)

OCRS Partland Zone ‘

(LAMBERT_1SF NADE3 GRSE0)

‘OCRS Salem Zone
(TM NADSZ GRS30)

P #
= Edit
i (=] <

Click on theDCRS Portland Zooption.
The Portland zone will be selected and activated:

T 1000

PARAMETERS

PROJECTION &...

Projection, Datum & Ellipsoid
Name ‘OCRS Portland Zone
Projection Lambert 15P

[ |
Datum NADB3 EX
[ > |

Ellipsoid GRS80

{ S dzLJ

Importart Tip: As you make changes td®AD settings it is very important to remember to click onttivespt
button to saveyour changes. If you make changes, then click oBdlaébutton, your changes will not be

saved!

4 ‘“

Accept
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Important Tip If you would likeour settings to persist into new future jobmmediately after making changes,
consider clickingoolsand thenSave settings as defasg that new jobs will share the setting changes:

Settings
Load settings

Save settings with name

|:> Save settings as default

CANCEL

Settings can be stored as system wide defaults, natefalts or Sitespecific defaults.
Settings: Units, distance and angles
From the main menu click

ZIE® el S5 8 zine
B4 2020-3-1-Job1 | -# EF @ M PH settings

JOB SURVEY STAKEOU Instruments settings Units

Giettings then underlob Settingelick onUnits

A 6780

[ GNSS & Total stations

W New/Open job > > Angles DD°MM'SS.5555
[ Laser disto > Azimuth X
Bearin b
|H Points/Measurement/C... > mode 9 =2
W Echosounder >
= Distances || Feet {US)
(2% Coordinate System > W cable detector b}
- Slopes |Percentage % Kl
Job settings
/ External references > Stations |Standard =
M units > Lot des
at.de, [ el
. Import data > B Decimals IS Long.de DD°MM'SS.s555
Export & Share > B coordinates >
W chss >
& -
Job utilities >
-~ M es >
X-Live b W cap >
I Laser scanner >

App settinas

You will probably want to changeiglesto DD MM SS.sAzimuth moddo BearingandDistancego either
Feet (USor Feet (International)You can also select fractional feet (inches and fractional irffohds)ilding/
architecturalunits.

After changing any settingdjck onAccept thenconsider clicking omoolsand saving the chaeg asDefaulis
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Settings: DecimalBefaultDisplay Precision

From the main menu click éettings then underJob Settingelick onDecimals

218 @ el 5558

230 &

B4 2020-3-1-Job1  |-@ EF @ QDM settings
JoB SURVEY STAKEOU Instruments settings Decimals
New/Open job > I GNSS & Total stations > Angles (DD°MM'SS.ssss) | [0 I
R B Laserdisto > Coordinates (Feel {US)) 2
|H Points/Measurement/C... > B Echosounder N evaton (Feet (U5) —
(%) Coordinate System > I cable detector > Distances (Feet (US)) 2
External references N Job settings Area (Feet (US)?) 2
W units b Slopes (%) I
. Import data > W oecimals > I(_;;'dp:::&csnsg;ess) g
Export & Share > W coordinates b
5 Job utilities > s ?
W Tes >
X-Live > M cap >
I Laser scanner bl

App settinas

For GNSS/GR&d Robotitased jobsgu will probably want to set:

Angles 0 N 4512 34 W even minutes

Coordinates 2 0.00 hundredths of a foot
Elevation 2 0.00 hundredths of a foot
Distance 2 0.00 hundredths of a foot
Lat/Lon 5 DDD MM SS.sssss 5-decimals of seconds

After changing settingslick onAccept thenconsider clicking onoolsand saving the changeslasfaulis

Settings: Coordinates

From the main menu click Grettings then underJob Settingelick onCoordinatesthen set theDrderto
North/East Finally click oAccepito save this setting.

8 202110 @ ¥, & ©

JOB SURVEY STAKEO Instruments settings Coordinates
New/Open job > [ GNSS & Total stations > East E
W Laser disto > North N
Points/Measurement/... > .
I Echosounder > Elevation z
(&3 coordinate System > I cable detector > Order North / East
Job settings Orientation North [ v ]
External references >
I units >
. Import data 4 I Decimals >
Export & Share » W coordinates >
W cnss >
Report >
W s >
% Job utilities > M cao >
I Laser scanner >

GNSS Settings

™)
== q v
.

()
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Settings: GNSfefaults

There are a few important GNSS defaults that you may want to Idetoat.the main menu click Gettings
then underJob Settingelick onCoordinatesthen set theDrderto North/East Finally click oAccepito save
this setting.
\ GNSS settings
GNSS SURVEY STAKEO...
GNSS Accuracy check

Store only in Fixed n
Accuracy check “
H 0.100ft
5 _ .
| 2021-10-... ‘ - \m = ‘ Settings RTK age check “
JOB SURVEY STAKEQ B Decimals > Max age (secs) 10
New/Open job > I cCoordinates by DOP check 1|
Max DOP 2.5
Points/Measurement/... > |. GNSS >|
W Tps > Satellites check “
Coordinate System > B cap > Min Satellites 9
Sensors mode None
External references > I Laser scanner >
Localization area check “
App settings
. Import data > Miscellaneous
W Miscellaneous >
Export & Share > W Voice commands > :;‘rf:ﬂli°5iti°" Arrow
Report b i Commands manager 4 GNSS symbol 3D 1
B X-Live > Configure always GNSS —
e - _
% Job utilities > B x-Do! buttons N receiver
W Report > ::::::l‘:s e EHOES L
A F & 4q = a v
CAD BGNSS Settings Quit Tools Accept
On theGNS$ab, we recommenthese setting changes
Store only in FixedDN Only store FIXED measurements
Accuracy check ON Only store high quality fixes, without manual override
H 0.10 feet
vV 0.12 feet
RTK age check ON Only store measurements with recent base corrections
Max age (sectp a value from 4 to 10 is reasonable
DOP check ON DOP is a theoretical measure of constellation
MaxDOP 25 normal constellations, in the open, may be as low as 1
Satellites Check ON
Min Satellites 9 AF FSOSNI UKIY o {£Qa IINB Ay dzZaSI NIIj dzA NB

Localization area check i
ON g Ny AdFa Sy YAt E AT FGA2Y 61 a RSTFAYSR d |

()
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GNSS settings
GNSS SURVEY STAKEO...

GNSS Survey mode

Measure mode  Automatic
Time on point

(sec)

Time on Master v BT A |

Point (sec)

Automatic survey

Measure mode Time KE3
Measure every v | A |

(sec)

Post-Processing survey

Measure mode Automatic
Time on point
v 10|
) | v IR A |

(sec

Survey codes

Numeric codes Q

Measure after Quick )
Code

Add new codes to library “
GIS line attributes  To all pointsIE2l

Smart drawing lines
(advanced) .l

Average coordinates tolerance

Average coords .l
Max H 0.082ft
Max V 0.08ft

Miscellaneous

Survey display
mods 2D (north)

q v

Accept

| GNSS settings
SURVEY  STAKEO..  POINTS..

Points name

Survey 100
Increment El 1
Stakeout STK_0001
Offset OFS_0001
Auxiliary AUX_0001
Reference REF_0001

q v

Accept

On theSURVEtab, we recommend these settings:

Time on point (sec) 1 5-epoch average for standard points
Time on Master Point 10 50-epoch average for control points
Average coordinates tolerance
ON check the range of averages to make sur
there are no wild points
Max H 0.10
Max V 0.12 range limit for averages

On thePOINT fab:
ThePoints namés similar tdPoint |Dor Point Numbein other field tools.

However, the?oints namean be numeric or alphanumericPAD defaults to
pre-pendingStakeouf Offsef Auxiliaryand Reference pointwith the
designations shown.

In addition,Reference pointfwhich you might consider to kigontrol Pointyare
kept in a separate list space.

After configuring the GNSS settings be sure to click oadheptbutton to save
your changes. Then consider clickingronlsand saving the changes as
Defaults
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{F GAY A& YRITRRNRAYIFGS {&8aiSyY
Both General Settingand Coordinate Systencan be saved. Coordinates can be savedSitedy-Sitebasis

0 4 BADYSItE 2 y 24), BndyBu can save both settings and coordinate systems tizfhsltor to a
namedprofile. Named setting profiles can be recalled or transferred to other devices to propagate settings.

{G2NAY3 Ww{SidAay3aQ

From the main menu click Grettings thenTools thenSavesettings with namer Save settings as default

SURVEY Instruments settings

% New/Open job 3 [ GNSS & Total stations
B Laser disto

Points/Measurement/C... > B Echosounder

Coordinate System > W cable detector
Settings

Job settings

/ External references b Load settings

B units

. Import data > B Decimals Save settings with name
Save settings as default
Export & Share » W coordinates

CANCEL

M Ghss
e Prren
Job utilities >
~ W Tes
X-Live > W cap

. Laser scanner

Aop settinas

T ]

GNSS Settings

4

Storing?/ 2 2 NRAY I Defwlt§ 2adSYaQ

From the main menu click @roordinate SystenthenToolsthen choose how to save the coordinate system:
50

e @ ki )

Cartographic system

UTB3 - Novth >
New/Open job b (LAMBERT_25P NAD23 GRSE0)
. GNSS Localization
|8 Points/Measurement/Cod... > FH carowosne srstem >
Geoid GEDID12E
' Coordinate System ’ 7 Base pos, adjustment Tools
S5 LL: S 0P0000.0000° W 0°00'00.0000° >
External references > H 00001 Load system
Ground to grid scale factor
Import data » 8 et >
NO Reduction 1o cariographic plane
Save as default system
Export & Share > i
Save as site default system
A Job utilities >
Report
X-Live >
CANCEL

U

! 5Y {A0Sa

You can organize your jobs iriitieswhere multiple jobs are contained under defingdfile groups
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ThisWwa A G S BuBdn,$olrid Ar@leflQENew/Open job

Allows you to organigebs intoan unlimited number cfites:

T Mes 0jobs
T= Mysite 2jobs

Eachdte can havea uniquedefaultcoordinate systerand system defaults; s8jiesare useful if yowegularly
work in two State Plane zones.

/| 22 NREVEGS a
XPAD makes it very simple to setup jobs in a variety of common projection types. The USA specific locali

package preloads most State Plane Zones and special County and State zones.

XPAD spports nearly every possible coordinate system and localization style. This guide inclublgst&pp
instructions for these common systems:

State Plane Coordinates at Grid 25
SinglePoint Localizations at Ground 28
Multiple-Point Site Calibrations 32

For many applications you would like to survey with lécalindscaled coordinates, but also export accurate
State Plane CoordinateSwitching an existing job between projection type is siemple and poirtoordinates
automatically recompute on the fly.

Switching between Coordinate Systems 37
{GFGS tfryS [/ 22NRAYFGSE
State Plane Coordinates at grid is a common coordinate sydienstylle includes UTM (both NAD83/WGS84

and NAD27) measurements and local specific coordinate systems like those used in Oregon and lowa. It
possible to define custom projections at a developed elevation using this style.

From the main menu, click arvordinate System >
to define the job projection:

@Gage
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From thisToolsmenu:

=, Cartographic system
5 uTes- Centea >
(LAMBERT_2SP NADES GRS80)
+++ GNSS Localization
. raphic system >
SE0ID128

» Base pos. adjustment

'_ LL: S 0°0000.0000° W 0°0000 0000 >

Tools

H 0.000f1
. Ground to grid scale factor
¥ NO Sea level raduction

S NO Reduction 1o cartographic plane Load predefined system

Save as predefined
Cancel current cartographic system

Export in WKT format

Click orCartographic system > -

TheCartographic systemenu is shown: Click orLoad predefined system

p TheCartographic systermenu is shown:
Cartographic system grap Y
PROJECTION &... PARAMETERS
Projection, Datum & Ellipsoid Group
Name UT83 - Central ** USER ** v ]
Projection  Lambert 2SP B2 Systems
Datum NADS3 o] FRg U3 - Central
(LAMBERT _2SP NADB3 GRS80)
Ellipsoid  GRS80 B3

K4

Edit

If the current projection is not correct, click dools ! ‘

at the bottom. All of the previously used systems will be in the

*USER**ist, if the projectioryou need is not

already listed, click on the down arrow:
Group

A list of all countries and US special projections will

be shown.

CELIAOIE &Y e2dUMAMSRIGI yiG G2
however if you are in lowa, Indiana, Kansas,

Minnesota, Wisconsin, Las Vegas NevadOregon

the local projections will be at the bottom of this list:
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[ = C2NJ 0KAA SEUT®LiodR Ofd B%

il Utah North NAD83 SPC:
US COUNTY IA "";;‘wnpmc =, BGY,
US COUNTY IN PROJECTION &... PARAMETERS

Projection, Datum & Ellipsoid

US COUNTY KS
Name UT83 - North
Y5 COUNTY MR Projection  Lambert 2SP B2
US COUNTY WIWCCS Datum NADS83 By
Ellipsoid GRS80 BX

US COUNTY WI WISCRS

US STATE LAS VEGAS

US STATE MAINE

US STATE OREGON

utT™

¢KSNB IINB faz SypuBABad
After you select the corre¢sroup XPAD will load

all of the underlyingystems If you would like the new system to be the default

l‘;:nonn - sl system when a new job is created, clicklonls

Group

|

US - NAD83 [ v |
Systems

TX83 - South
(LAMBERT_2SP NADB3 GRS80)
TX83 - South-Centr.
(LAMBERT 259 NADSS GRS80)
UT83 - Central

(LAMSBERT _2SP NADS3 GRSS0)
UT83 - North Load predefined system
(LAMBERT _25P NAD83 GRSS0)
UT83 - South Save as predefined
(LAMBERT_2SP NAD83 GRS80)
VA83 - North Cancel current cartographic system
(LAMBERT_2SP NADB3 GRSS80)

VA83 - South
(LAMBERT_2SP NADES3 GRS8D)

V183
(TM NADS3 GRSS0)

WA83 - North
(LAMBERT _2SP NADE3 GRE80)

then Save as predefinefuture jobs will default to
this projection.

Click theAcceptbutton to return to theCoordinate
Sysem dialog:
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TheVertical systendialog will be shown:

® B Ee
System type B4 | coordinate System
[ No system Vertical system
WGSH4
0 |_|)l;3| - Single point [ wese4 ellipsoid height
Eocal Site calibration [ Reference ellipsoid height
Ehéts B
Ll L E— | [ Geold GEOIDOZ
Reference axis
0 < 1ot defined = [ Geoid GEOIDD9
Cartographic system o
grap [ Geoid GEQID12
UTES - North (LAMBERT_ZSP NADS3
GRSE0)

[ Geoid GEGID128

]
Geoid GEOIDZO1BUS | <( 1|

Elevation offset

Offset 0.000ft

Click the rightarrow at the bottom of the screen. i o <
Choose an appropriate GEOI1 then click\ccept
(2) at the dialog bottom.

If USA specific GEOIDS areawatilable, follow the

LINE OSRdz2NB & KoAding RSUSAH K | LIG SNJI &
Localization Packagie 2 y 19td-davwload the

USA Localization Package from the inteamet

install on your data collector

[AVEZR8Y G [20FtATFGA2YE i DNEPd

X-PAD has two distinct scale factor mechanisms:

. BSR4 ']
Ground to Grid [P o——
Used to onvert Total Station @ &??fﬁﬂ.‘"’hi‘ system R
Ground measurements down to T (LAMSERT 258 NaDES GRSAD)
Grid. TH ot 10" >
Beoid GEQID2018US
This is «» Base pos. adjustment
NOT WHAT YOU WANT g tL.ESUDIJ;Ijﬂf.Dm:' W 0°D0'00,0000" >
for GPS / GNSS jobs! g Ground to grid scale factor |

O Reduction to cariographic plane

This is for scaling .
A Ground to Grid: Used to reduce Total Station
Ground Total Station measurements from Ground down ta the Grid.
Measurements to G"d DO NOT USE THIS FOR GPS / GNSS WORKIIIL
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Grid to Ground 5§ Coordinste System

Available when a Local Single poinl ~ System type
system is selected. [ No system

WGESB4

If youwant to set local coordinates Local - Single point
< not defined »

like: 1] Local - Site calibration
< not defined =
10,000, 10,000 Reference axis
| _ O Reference s |ERY
with a computed grido-ground  Cartographic system m
scale factor that results in distance Sy 1 AR ADSS

being Ground, then

This is thanethod
that you want

T“

This section describes how to configure a job with:
Local Coordinatege 10000, 10000, 5600
True / Geodetic Northt a base point
Ground Distancesnversed distances will exactly match a total station

From a new job or an existing job, in State Plane or any other coordinate system store a point or setup a
the locationthat you would like to be the local coordinate base.

For this example, we will use an existing job with The UHF base was set with approximately the
two points: Pt 101, the East Quarter of a section and correct height so the elevation of point 100 is nearly
Pt 100, the Section Corner a %2 mile to the North: correct, we will honor this measured height in our
— — new progcted system.
£ g - From the main JOB menu:
u 4219 ﬁ o
= B /Fisuob & ® 8 ®
E JOB SURVEY STAKEOUT]
New/Open job >
FL
Points/Measurement/C.. »
i) Coordinate System >
External references >
o . Import data >
Export & Share >
A& Job utilities >
i 1400t E X-Live b
] V4 7] L]
We want toassign the horizontal coordinates T
10,000, 10,000 to point 100 where we have already " z )
set the base. Click orCoordinate System

GG
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CNRBY GKS W/ 22NRAYI GS &adath&aNSS Rositibrueialog is shown:

429 @ Tl G458

Local system-Single point

. Cartographic system GNSS Position @
50 uTe3 . Nerh >
(LAMBERT_25P NADSS GRSA0) GNSS Point 100
+ GNSS Localization
T conographic system > Latitude N 40°53'15.9690"
Beoid GEDIDZ018US
- Longitude W 109°11'00.4042"
+ Base pos. adjustment
“ ‘LI%LsOuJDofu:.nm: W 0°D000.0000" > Height 5562.379ft
-, Ground to grid scale factor N Define a GNSS position in one of

* MO Sea level reduction the following methods

" o reduetion to eanograsnic glane sure a new GNSS position

sign a name to the point
Select an existing point with valid

GNSS coordinats

- Enter the GNSS coordinates and

El

assign a name to the point

1]} [w] <

| £ A CANS2 lycalWatQrd [ £ A0 2y >0 KBdAPiNg ofloa€e theV
measured point 100:

TheCoordinate SystenBystem typselection menu ) :
Then click on the rigkarrow @).

is shown:
Thelocal poinmenu is shown:

4 Tl 65%8

Local system-Single point

System type

Local coordi

No system
G584 Local point 100
O Iu.oBcPal - Single point E 2280856.024ft
[ Local - Site calibration m N 3401369.731f¢
< not defined >
[ Reference axis z 5608.753ft
= not defined >
. fine the coorespanding ground/
Cartographic system Def St 9 9r
LITH3 - Nofth (LAMBERT ZSP mem grid coordinates in one of the
GRSEO} following methods:

- Select an existing point
Enter the coordinates and assign
a name to the point

n o < _

Check the!' | 2c@indle Poi@ OK SOl 02 E X o e _

onll KSeta¥ odzitizy G2 GKS NA& XRAR gpks for theocal poincoordinatesWe
would like to reuse the existing height, so use the
2 NI A S6 dH) tib feghll tihe State Plane
coordinates for point 100.

Then click on theocal Poinhame @) and enter a

unique code:

Ko
P

()
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40 @

Local point

PROJECTION BASE

> BASE BASED  BASEMENT &

1234567890
QWERTY U I OFP
ASDFGHUJKIL
# ZXCVBHNMGAGE

2123 ® Geage )

1]} [n]

Click thecheckmarl(blue or circled)
to return to the Lockcoordinate dialog:

441 @ T

Local system-Single point

eEFLE

Local coordinate

Local point  PROJECTION BASENEN
E 10000.000ft
N 10000.000ft
z 5608.753ft

Define the coorespending ground/
grid coordinates in one of the
following metheds:

- Select an existing point

- Enter the coordinates and assign
anametothe po nt

[n] <

Now edit the Easting (E) and Northing (N) to be
QMAZInnnQd NeKbbon db fowedright G K
corner.

X-PAD GNSS and Robotic Getting Started Guid3 1

TheVertical systendialog is shown:

443 @

| coordinate System

Vertical system

[J wGssd ellipsoid height
[ Elevation on local systemn
[ Geold GEOIDOZ

[ Gesid GEOIDOY

[ Geoid GEQID12

[ Geoid GEGID128

Geoid GEQID2018US

Elevation offset

Offset 0.000ft

L] = <

Choose an appropriate Geoid the latest GEOID
(currently GEOID2018) is best, thenkctheAccept

button lowerright.
¢KS W/ 22NRAYLFGS

aeadsvyo

W[ 2c¢Bindle point; Geoid. The selection
YDOhLS5HAmMy | {Q Aa

445 @

Cartographic system

UTEZ - North >

(LAMBERT_Z5P NADES GREAD)

GNSS Localization N
n

Base pos. adjustment
LL: 8 0°D000,0000" W 0°00'00,0000"
H: 0.000f%

Ground to grid scale factor
WO Sea level reduction
MO Reduction 1 Canographic plane

AK26Y

@Gage




If you return to the points listing: You will find neviorizontal coordinates have been
= — automatically computed for the existing points.

ints/Measurements,

POINTS MEASURE... The job is now ready to survey additional points.
E 10000.000ft . . . .
u 100000001 If you inverse distances between points, they will be
=10 € S50 2000 Ground distance.
Q z 5647538t . . . .
=, £ 70000 0001 The basis of bearings will be True / Geodetic North
? U_UA N 10000000t . . .
Sec ok z 608753 at the projection base point.

adzf MAXVWG {AGS /I EAONI GAZ2Y A
If you have two or more known coordinates on a job then you can match a coordinate systerfito/bast
known coordinates.
The easiest way to build a multipleipt site calibration is to

build a new job with a State Plane Coordinate system that matches your survey area

import the local coordinates that you will be calibrating to

survey/store the points that match the calibration coordinates

Typically, you il use:JOB: Import Data: Text File (AS@lmport the known positions &EFERENCE
POSITIONThere are many other file formats available for direct import.

Once points are imported you can view them from |  Either connect the rover to a network base, or setup
JOB: Points/Measureant/Codes your base at a known or unknown point. Once your

ure 5858

Points/Measurements/Codes

rover has a FIXED position, store corresponding
points for each of the measurement points using

S REFERENC... CODES
. 1 3 9998.605ft
N 7347 3401t
Q227 z 6478.071t
2 3 10000.0007
A N 10000.0001t
C22232627 z 6500.0007t
3 3 10025.446ft
N 16321.873%
€ 23242526 z 64697931t
. 4 £ 10007.0211t
N 12657.235ft
Q23-26 z 64858391
A 5 3 7343.563%
N 10000.0007t
Q2677 z 6538.7201t

GGage 39
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SURVEY: Survey Paint The Coordinate System dialog is shown, click on

“ o : m BNSS Localizati@ry
4 nts/Measurements/C -

POINTS MEASURE..  REFERI Coordinate System
- £ 2280908.0407t .
d 04 _ N 3488714 624% - Cartographic system
Q2726 z 5647.5181 i uTEs - North be
103 3 22835118041t (LAMBERT _ZSP NADBS GRSAD)
N 3491428.8381 . -
! 02326 z 5594 662 M GNSS Localization N
—H'_ Cartegraphic system
’ 102 . pephogece Geokd GEOID20TAUS
C 23242526 .
2 et ., Base pos. adjustment
? 101 s oot 2 LS 0°D000.0000° W °D000.0000" >
C22232627 7 56087741 H: 0.000
= 0000 3 2280675.2931t 7 Ground to grid scale factor
- N 3490687.820%t O Sea level reduction
Z 5628.475f NO Reduction to caragraphic plane
= ¢ 2278204 6431t
o N 34913163950
Q2227 z 55060767t

Topographic points: 6

In thisexample the Reference points and Measured ! N ’

Points match this table:

Corner / Reference GNSS Coordinate System
Quarter Local Coordinatey Measured System type
N
Q 2227 1 100 v
] Lecal - Single point
C 22232627 | 2 101 [ Local - Site calibration m
< not defined >
C 23242526 | 3 102 [ Reference axis Details
= nat defined =
Q 2326 4 103 O ﬁ?“}“’“f{'"“’i‘“'"mm
Q 2627 5 104

To build a multiple pointalibration, from the JOB
YSydz @bhokddge S2se0wW

A | apoint N -NO

JOB SURVEY STAKEOUT|

New/Open job >

[ Points/Measurement/C... >

oo ) Click orlocak; Site calibration
(25) t t . .
& Coordinate System then clickDetails
External references >
. Import data >
Export & Share >
A% Job utilities >
X-Live >

Q
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Thelocal system Multi Pdnts dialog is shown: CNRBY GKS W{StSOl LRAYGQ YSydzy

S al 61%&

ocal system-Multi points

Mo calibration points available.
Press Add button to insert a point.

Select point

A caD

= Topographic Points <:|

[= Reference Points

Add point

CANCEL

Click on+ Addon the bottom. chooseT opographic Poinis

X-PAD asks for the GNSS position whichyoucan | ¢ KSy Of A01 2y LIR2AFVY ydzYo SNI mn
NBOIFftf FNRY G(GKS =Q2hdzadiageyxa SN GKS w

&=y 3 2280908.0401t
N 34BET4.624ft
. Qeres z 56475700
GNSS Position T 3 2283511.804%
(K N 3491425 B38ft
GNSS Point aav : sa%e07it
=02 E 2286174.863
. *00'00.0000" N 3491499 420ft
Latitude S 0°00'00.0000 1 © 73242526 z 557859211
Longitude W 0°00'00.0000" =10 £ 2280856.0541t
T N 3401360.7431t
C 22¥326-37 F4 BE0E.T74ft

Height 0.000ft _
0000 £ 22806752937t
3 n 3400847.82011

oz

Define a GNSS pasition in one of
the fallowing methods & 1 r 2278204.643%
- Measure a new GNSS position 1" N 34913163950
and assign a name te the point Q22 5585.074f

- Select an existing point with valid
GNSS coordin
- Enter the GNSS coordinates and
assign a name to the point

Tepegraphic paints: &

|_-|

Measure

$Gage 34
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X-PAD confirms the GNSS Position:

moe

| Local system-Single point

GNSS Position

GNSS Point 100
Latitude N 40°53'16.1390"
Longitude W 109°11'34.9318"
Height 5540.558ft

Define a GNSS position in one of
the fallowing methods

- Measure a new GNSS position
and assign a name te the point

- Select an e g point with valid
GNSS coord
- Enter the GNSS

coordinates and

assign a name to the point

Confirm by clicking theght-arrow at the bottom.
X-PAD will ask for theocalcoordinate

Local coordinate

Local point 100 }
E 2278204.643ft
N 3491316.395f
z 5586.876ft

Define the cooresponding ground/
grid coordinates in one of the
following methods:

- Select an existing point

- Enter the coordinates and assign
a name 1o the point

L} o 4

/I £ A0 >@ yo dziKiS2 yod
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¢tKSY FTNRY

Select point
N cap
=
=
&, Measure

Topographic Points

Reference Points

<@

Add point

CAMCEL

Choosereferencdints.
The list of alkReference pointis shown:

A 1 E 9998 605t
N 7347 340ft

Qn z S478.0711t
2 E 10000000
N 10000000t

2326y z 65000001t
3 E 10025446t
N 15321.873ft

C 23242506 z 64697931
a E 10007.021ft
N 12657235t

Q26 z £435.839M
5 E 7343 563
N 160000001t

Qe H 6536.7201

Reference points: 5

4

L] a £
Click orReference poir#l which corresponds to
GNSS point #100.
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Thelocal coordinatmenu is shown again: TheCoordinate $#stemdialog is shown again:

R ra=] TFal ShhE

Coordinate System
Local coordinate System type
Local point 1 B [ No system
ft WGSR4
E 9998.6051 " :
[ Local - Single point
N 7347 3400 < not defined =
ocal - Site calibration
Local - Site calibrat
z 6478.071ft Defined points: § (H:5 v 1)
[ Reference axis
Define the cooraspending ground/ < not defined =
grid coordinates in one of the N
following methods: 0 Cartographic system
- Selecl an exist C UTE3 - North (LAMBERT_Z5° NADAS

- GRSE)
Enter the coordinates and assign d

a name to the point

I (] ¢ m 0O <
Then verify the local coordinate by clickingiilet Click theNextbutton.
button. TheVertical systermenu is shown:
The first point pair has been sucsksly added. zmS2 Zans
" ) N N N N Coordinate System
/ £ A OAddl KoSHzdWi 2y | YR NBLIS| @ ey T2NJ
o e . ertical system
the remaining 4 points.
. . . . . . [] wGse4 ellipsoid height
After adding all 5 poirpairs, the calibration will
look similar to this:
) T 65%E [ Geold GEQIDOZ
Local system-Multi points [ Geoid GEQID0S
H ooz |1.-En B N A075316,1390" [ Geoid GEQID12
v ooann L0 e i [ Geold GEGID12B
D‘V Lng. wmw_wu.a&m'
' " sasa o Elevation offset
H bt Ilgz @ N 40°53'15.8432"
Ov-  fm  wwwsme o
R st :33 e N 0°53 158518
ng. W109*10°25.871 74"
bv- :g ? 1ssjsaztm
H DAt :34 - N A0°5249,7293"
L W109°11'00.6436"
bv- H ¢ 5601.16311
Method  Barycentric Choose an appropriate GEOID for your project.
5 Conformal (scaled) ) i . .
culation completed. When you return to the Paints list, you will find that
2 f

your measured points have been adjusted based on

It is customary to only check one Vertical control bpx
to avoid a tilted plane calibratiaunless the polygon
formed by the control points completely encloses
the entire job.

You can enable / disable horizontal checkboxes to
narrow down any coordinate blunders.

Once the site calibration is acceptable, click on the
Nextbutton.
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the new sitecalibration: X-PAD will have computed a coordinate system that

ED "4 67N 0

best matches your record (Local) data and applied i

Points/Measurements/Codes

POINTS MEASURE... REFERI to a” Of the data

- 3 9999.993ft

1 104 N 73435891

Q2726 Z 56475181

= 3 12657.1991

1 103 N 10007.0361t

02326 z 5594.6621

q 3 15321.807#

1 102 N 10025.4351

C23242526 z 5578.592ft

’I 101 E 10000.036t

1 N 99999837t

€ 2232677 z 5608.774ft

) 3 9805 894t

= 0900 N 9321.536/t

z 5628.4751

= £ 7347.325M

1 100 N 9998.5911t

Q227 z 5506.9761t

Topographic points: 6

{6 AGOKAY3I 0SG6SSy [/ 22NRAY L
Often when you configure a job for logabund coordinates, at the completion of the job you would like to
also export out State Plane Coordinates (SPC) for the surveyed points to use as metadata for a plat. This

distances and bearings to be in the local ground system, but still havknaterannotations or tables that list
the SPC grid coordinates.

X-PAD makes it trivial to switch back to SPC, and then return to the local ground system if needed.

As an example, consider the Multifteint Site T kil
Calibration fronthe previous section. The local
coordinates for the job look like this:

iconnﬁrme System

a, Cartographic system
2558 UTEZ - North >
(LAMBERT ZSP NADES GRSA0)

+++ GNSS Localization
‘H Local - Multi pints >
Geoid GEOID201BUS

&g £ 9999.9931t 7 Base pos. adjustment
! N 7343589t iy
0 N LL: 8 0°DOTO.0000" W 0°D0Y0.0000" >
Q2726 z 56475181 - 0.000%
= E 12657.199% .
1 103 N 10007.0361t «% Ground to grid scale factor
02326 z 5594.662% 2% NO Sea level reduction
q 102 € 15321.807% MO Reduction t2 carographic plane
1 N 10025.435f
C 23242526 z 55785921t
- £ 10000.036/t
i 0 N 9999.983t
c 3-26-27 Z 5608.7741t
= € 9805 8947t
-4 0000 N 9321.536ft
z 5628.4751
q ; 7347 325N
[] 100 N 9998.5911t
Q222 z 5506.9761t

L1} Q <

Then click 0isNSS Localization

Topographic paints: 6

a
d

To switch back to SPC coordinates from the main JOB
menu, click orCoordinate System

()
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TheSystem typdialog is

shown:

4 | Coordinate System

Vertical system

System type

[ wGss4 ellipsoid height

] Mo system ] Reference ellipsoid height

WGESR4
[ Local - Single point [ Geold GEOIDO3

< not defined >

-

Local - Site calibration m L] Geoid GEOIDOS

Defined points: 5 (II".'. vy D Geowd GEO D12
m Reference axis

St defined - [ ceoid GEOID 126

v Cartographic system
D LUTEE - Noeth &hMﬂER'_ﬁP Lﬁmim Geoid GEQID2018US

GRSEO}

Elevation offset
Dtfset 0.000ft
1

1 (=] L4

All of the coordinates are automatically recomputed.

Check theCartographic systeicheckbox®) and if
the displayed system is correct click on fifext
arrow @).

/| K224S |y FLILINRBLNREFGS ¢+ e Y QS (KSy Of A0}
the Acceptbutton: Qzies : s
o N Sisasesn
02326 z 5594.6621t
ez 0 3asiamaaon
C23-242526 z 5578.592%
- 0 E 2280856.0547t
1 N 3491369.7431
C 22232627 z 5608.7741t
- 2937t
T 0000 N ieoser0n
z 5628.475M
100 N sestesen
Q2227 z 5586.9767t

Topographic points: 6

The job is now State Plane projected.

After exporting these State Plane coordinates, it is
just as easy to reselect the Multi Point GNSS
Localization and return to Ground measurements.

t A O Sy a4 G ARY & Lainiesst S

The Job menaandisplayand selecjobs four waysselected by the icon in the rightind corner of the top
gray bar

()
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300 @ 8

Gallery B9 Jobs - Map

Thumbnails of joby Lk A map showing
contained in a Site the sitesin a job ig
are shown in a shown.

cascading carouse

The plotted point
is the location

Click here to — where the job was TN A
change CBDI}/ i . started. LT
method: ' You can change

i ke the background

mapusing the
Map Selection

button:
q - +
|

List Calendar

A list of jobs A calendar is £
contained in a Site ) g%ﬁlﬁ-]-Jobl 310320 09:30 shown with the < March 2020 >

are shown with 8 s 200320 1858 last changed dates E
the Size and last highlighted in = 2« s ¢« HNH
edit date. orange. 9 10 1 12 13 “H

Note that the % 7 18 19 20 n

calendar is 23 24 25 26 27 ﬂ

organized with 0 B
workdays left and —
weekends right:
MTWHFSS
4 - +

Cloud New job

@Gage
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o

al TAP8s I W2

From the main menu:

SAWS RO

020-3-1-Job1

a0

|& 8 ®

STAKEOU

0B SURVEY

New/Open job >

Points/Measurement/C... >

() Coordinate System >
External references >
. Import data >
Export & Share >

& .
/% Job utilities >
X-Live ?

1] ] <
I £ A QNew/@pén @
choose a different site if wanted,

= 4l 100% 8

H120-3-1-Job1

v

% Kbyles

2206.70 1650

Click on théMewjobCbutton in the lower right
corner to make a new jab the selected site

X-PAD will prompt for a job name (the default is the
YearMonth-DayJob X):

$Gage 40

120 @ B 0.4 820
| New job
NAME COORD.... POSITI...
Site MySite
Job name FirstJob

Reference job

“* NONE ** B3
Codes library

** NONE ** BX
GIS features

** NONE ** B30

Annotation

|

GKS ySg 22

DAOS 6 I NBlFazylof S
above).

¢F1S F {AGS tK2G2 sAGK GKS w¢
the bottom that represents the new job.

{StSOGwawXr & GKS (2L G2 RAALE
coordinate projection. This can be changed later.
(St800Qwie RAALI LIS (KS ! RRNBA
LafLon and job location on map.

{StSDiQwi2 RAaLtde& GKS ards L
' TGSNI SYGSNRAy3a GKS AyAGALE YS

create the new job

¢CKS O02YLX SGS WWh. Q YSydz gAff

P | Firstdob ane®
SURVEY STAKEOUT|
New/Open job >
h Points/Measurement/C... >
i Coordinate System >
External references >
. Import data >
. Export & Share >
4 Job utilities >
25 X-Live >
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' AAYy3 vdzd RN} YyGd . SENAy3Ia
In the USAfor both rectangular and meteend-bounds surveys it is common to describe coursdsehying
angle and distance.

Because it is difficult to compute the reciprocahznimuth anglegh DegMin-Sec.sss we use Quadrant Bearing
where the angle is described an angl&ast or Wesbf North or SouthThis has the benefit of just exchanging

iKS bk{ YR 9xk2 {2 RSaONROS I fAyS waziy3a GKS 2
For example:
NW NE
RV
3 2
Sw SE

The blue vector above describes a course:

246.501 feet 60.700813 degrees
246.501 feet 60 d 42 n03 s

In theUnited Stateshis courseis described as:

246.501 feet N29d 17 m 58W
Reversing the direction is simple:

246.501 feet S29d 17 m57sE
Most survey jobs begin with the entry of a parcel, described as a series of courses.
XPAD automatethe quadrant for a direction using the numbers in red in the diagram above:

1INE 2SE 3SW 4NW

So, to enter N 29 17 57 E you can use the shortcut: 129.1757. The reverse bearing would be 329.1757.
In addition, X°PAD includes a quadrantrement button:

N 29.175700 E g3

x

which when clicked changes the existing bearing through NE, SE, SW and NW.

I SNBE Aa Ly SEIFYLXS | WADINI AIKG fAYySQ O2dzNBS Sy
LY &2dz R2y Qi KI @S 'y SERA&GIOFDinYSdasidziNBrRCotldRehnytdiaddi 2
a new point at an arbitrary location like 10,000, 10,000.

Q
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10:55 @

New point
COORDIN... PROPERTL...
Point 101
N 10000.000ft
E 10000.000ft
7 [ ;o0
:oo:is. T o
Latitude N 31°15'50.57942"
Longitude W 116°38'45.68745"
Height 4079.61ft

Layout mode

Points and lines
Command will insert lines, curves and
points

Only points

Command will insert only points.

] Only lines
Command willinsert only lines and curves
Elevations n
CANCEL 0K

ChoosePoints Lines
or Both

@Gage

48 10:55 @ AR

10:55 @

REmEE

FIy

129.1757 B3

Draw

Point

Distance

Bearing 2N o000 EN
Increment 0.00EN
A Elevation o.00ftlEN

v ® ]
9y GiSNJ GKS
then the Bearing.
then click thd@ mark.
129.1757 &N 29 17 57=

EnterDistance then
click onthe Bearing

42

vdzZl RN y i

X-PAD GNSS and Robotic Getting Started Guide



10:57 @ GUEA R

20 (X | 5

9 7

S

E

@

Draw Line E3

Point 101

Distance 246.501#JE

Bearing [~ CECREE ~ | > |

Increment 90°00'00.00" 0

A Elevation o.00ftlE
X N v

Stop Snap Add point

Visually check the
course, click ondd Rint

/| hDhY vdzA Ol 5Aadl yosS

If you want tocompute the distancbetween two pointsCOGOQuickDistancewill allow you to measure

between points
| Quick distance

Point 1 1001
Point 2 | v IRUIEL A [ > |

m

B evx-T1 C AR
STAKEQUT COGO AUTO ME...

Distance unit: Feet (US)

1001 - 1004

x Intersection > Distance (Grid) 2D 2655.682ft

3D 2655.964ft

- i Height diff. -38.736ft
| Area subdivision >

Bearing 51°07'21.5684"

= E

|+~ Check planes > Slope 1.46%

. AN 2655.172ft

b Area & Length > AE _50.032ft

:I:\ Move, Rotate & Scale

>
AT & (1 g o g
CAD GNSS Settings Quit Clear Report

You can hold théirst point and change the second point, or you can traverse around acep@sts by
toggling the-rom first poinbutton.

Click theDistance Wit button to toggle through: Feet, Chains, Rods.

The results are displayed on a tickape with the last measurement at the bottom. The entire tape can be
exported in a variety of formats using the Report button.

TheQuick Distancealculator is availabfeom the COGO menu anéh theToolsbutton in theStore Pointand
Stakeout Pointmenus.

()
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If you would like to compute the distance from an object, like a line or polgtiagyointclickon CADfrom the
mainmenu.

There are two ways to Inverse:

1. FromObjectmethod: dick on a poinbr object then chooséistance Subsequent poifdbject clicks
will compute from theHrst objectto eachsubsequenbbjectholding theFirstobjectconstant

2. Traverse methordclick onnfo: DistanceThen glect theHrst point, then theSecond point
Subsequent point clicks will compute from greviouslyclicked point so you can traverse around a
parcel checking each course in order.

Inversefrom a Point

First click oriCADfrom the main menu.

mo1 @ ™ G mEAR 101 @ ™ @ UEd B 101 ®

E m @ | Distance
ﬂ Result
= Distance 2D 246.501t
@ E 3D 246.501ft
48 b.di AN 214.968ft
AE 120.630ft
‘_:"" Height...erence 0.00ft
®‘01 fh o 4
Bearing N 29°17'57.00"
E
Zenith 90°00'00.00"
§o4 do4 Slope 0.00%
Ellipsoi..istance 242 964ft
Ellipsoi...zimuth 277°17'27.70"
" 3 Second point | o

¥ F = = Zg XN v
Stakeou! D Distance Dist.Obje Delete Isolate Cancel Snap 0K

Click on a point (1) Click on thé&secondoint Check the course
then click orDistance(2)
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You can then click on another point and inverse fronf-the poinito another feature:

1m01 @ @ uEdR
20] X (]
a
o
Jo2
o it

..._‘_\‘iu

Second point EX
X N v

Cancel  Snap oK

Inverse along Traverse

First, click orc ADfrom the main menu.

102 @ w oAl 102 ® 102 @ &
20 X | E B X = R X =
K 9| 9
= = E
J02 §02 Jo2
FLl Lo o1 g0 40 L
Jos
Second point o EX

XN

Cancel Snap

Clickinfo then Distance then click orthe First Point

()
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11:02 @ M 1m:02 @ M @EA R

02 @ ™ T
o o
= Distance 2D 246.501ft =
E 3D 246.501ft E
o 02
s AN 214,968t @
AE 120.630ft
Height...erence 0.00ft
dot s FL ‘<:
Bearing N 29°17'57.00"
E
Zenith 90°00'00.00"
Jo4 Slope 0.00% Joa
Ellipsoi...istance 242.964ft
Ellipsoi...zimuth 277°17'27.70"
Second point (D > | Second point e B3

X 42 :w:ﬂ

Cancel Snap

P wnon

Cancel  Snap

4200.0r,
° @

Click on the next
Second point traverse legndpointto move ahead

Then click on

Click back,

()
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Db {ya ANIEMB F&f Sa

Each of your instruments will have one or morgrumentprofilesin XPAD

A GNSS receiver might hdath a UHF Roveprofile, a UHF Basprofile and &letwork Roveprofile.

Once you setup a profile,aan be reused over and oves needed for multiple jobs

t NEFAESa FNB FRRSR FTNRY W{Siday3ay LyadNdzySyid {
This manual covers these instrument profile types:

Network Rovemstrumentprofile page47
X-PAD: UHF Basestrumentprofile pageb5
UHF Rovenstrumentprofile page66

bSi62 NN aWRNHEIRB F & S
YouriGagereceiver makea great Network Roveoupled with X°AD on a data connected deviige a cell
phone Corrections are received by the Android device and passed through Bluetooth to the RTK head.

You can also provision a GSM card for your GNSS receiver and use its internal cell modeaidor the
connection.

{GFNI + yS8g 220 F2ff XA yEendrkn@nt &bifad@nu it showhn K S &S50
PAY b S don pageQ ;;tfngs C

CdzNYy GKS NBOSAGSNI 2y F YR Y insvuments settings 2F AGa w{
b dz¥ o SNR @
The first time you make a connection to a server, ypu

need tocreatea new instrument configuration that
includes the network settings.

In X-PADfrom the main men: Job settings
i ded Rl W units >
2020-2-14-Job1 & | & 2 &
W Decimals >
JOB SURVEY STAKEOUT
W coordinates >
>
& New/Open job T N
|§ Points/Measurement/Cod... > B s N
@4 Coordinate System > M cap >
/' External references > W Laser scanner >
4. Import data > App settings
“. Export & Share >
\ mn (] <
A Job utilities > . .
Click orlGNSS & Total statians
25 X-Live >

click onSettings

q‘bage
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On thelnstrumentsmenu TheWewProfil@ RAIFf 23 Aad akKz2éyyY

720 @ @ nEAR

New profile
E_ TPS manual input Profile
TPS Manual - TPS Marual >
yps  BT:Z35161001030
q Profile name
] NMEA - NME.A Bil.nl.llation by 'mmn 1
NMEA - NMEA Simulation . |
Rover
Mode GNSS Rover K3
1 PixdinternalGPS
MMEA - GRS Hardware ’ Brand CHC K3
Rover
Madel Smart GNSS Ea

Enter a Profile Name, set the ModeG6!SS Rover
set the Brand ta&oHC

Finally pressiext.
TheNew Profile: Devicdialog will beshown:

Device
Instruments Click here to find a device
% GNSS Receiver (GNSS)
g Total station (TPS)
ChooseGNSS Receiver (GNasstheinstruments G

type.

If you have already bonded to the Base receiver, use
the drop-down button to select your device by serial
number and proceed to the TKreceive corrections
section below.

If your device is not listed (as shown abowlgk on
the Add Devicdutton at the bottom
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X-PAD will scafor Bluetooth devices The Bluetooth Managewill be showragain

951 @ @uidn %51 1@

Bluetooth Manager

GNSS-1079773
GNSS-1079773 >

3481 FT.CASASE PIN.

Scanning Bluetooth devices...

Click orNext.

After 15seconds the available devices will be listed, ) )
TheNew Profiledropdown will be showragain

find your head by serial number:

851 @

o8 @

New profile

4 Scan devices
* Galaxy Buds+ (BED1) Device
T0-CE:8C:35BED1
* GNSS-1079773 Device
J4B1FT.CASAIE
GNSS-1079773
3 FO9FC2025037 (Sl

FO-9F C2:02:59.37

Scanning for Bluetooth devices
completed

Click on the device Verify that the correct Bluetooth device is selected.
¢CKSYy NOIQPO| W

q‘hage
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¢ K BewWrofile Devi@ a ONB Sy GAf €

72 @@

New profile

RTK - receive corrections

None
|_| No device

] Internal radio
Uses the internal UHF radio of the receiver
0 Internal GPRS (receiver)
Uses the internal GPRS of the receiver
7 External radio
Esi an Eﬂﬂil HHF rﬂ\g
External GPRS (controller)

Uses the internet connection of the
controller (GPRS/WIFi)

'

SlectExternal GPRS (controllto)use the internet
connectia in the Android data collectar click on
Internal GPRS (receivto)use the GSM modem in
the receiver.

Then click oriNext

If you choosénternal GPRS (receivyou will need
to set thecellularProvidemwhichsetsthe APNin the

NEOSAGSNRAa AYGSNYyIlt D3
Modify profile
RTK GPRS
Provider ATT4G
X-PAD includes common worldwide cellular
providers:

for ATT 3G usé&T&T(broadband)
for ATT4G usaTT4({Broadband)
for iGage DAC supplied cardake a
custom provider by clicking:

t NE JA RSN& X

then click+Add

q’bage

50

S
| New provider

Name DAC
AP Servr
UserID
Password
PIN
q v

Accept

enter Name=DACwith the APN Serves
dac.com.aftas shown above
ClickAccepito continue.

Next, define the network server:

RTK GPRS

Server ITALPOS
Mountpoint

Format RTCM3

Add prefix to reference
station

Click on the droglown arrow in theServerselection
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TheServellist is shown

Server

ITALPOS

NTRIP servers...

Clickorb ¢ wL t ZtodefifiesaMBwhetwork

servet
The existingl TRIP Servelist will be shown:

g’ ITALPOS

+  IPitnrkeu Por: 2101

Click on+ Addto add a new server.

X-PAD GNSS and Robotic Getting Started Guid5 1

TheNew NTRIP servdialog is shown:

7221 @ @ s UEA R

New NTRIP server

Name TURN

Mode NTRIP E3
P turngps.utah.gov

Port 210
UseriD marks0011

Password abcdefgh . |

L

Enter theserverName,

choose a modeNTRIFor Pointto-Poirt,

enter thelPas either an internet address or dotted
numerical address,

enter aPortnumber and if NTRIP enter theer|D
andPassword

Before acceptingyleasedoublecheckthe IPaddress,
PortandUser|DandPasswordTheUser|Dand
Passwordre case sensitivasingletransposedr
missingdigit will prevent the connection from
succeeding.

Finally click occept
b4 NTRIP Servers

g ITALPOS
r  IPitnrtkeu Port 2101

g’ TURN >
¥ IPtumgps.utah.gov Port 2101

dick on theBackarrow.
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Returningto the RTK Profilscreen: And it will be liste@s theServer

7 ) 722 @ @ @ EAR
New profile New profile
RTK GPRS RTK GPRS
Server ITALPOS E3 Server TURN E3
Mountpoint Mountpoint E3
Format RTCM3 Format RTCM3 ﬁ
:;n:i:nreﬁ: to reference _ :ttilt:ig:‘uﬁx to reference

Click on the&serverdrop down arrow again Click on thé/lountpointselection arrow.
From theServelist: Theempty Mountpoinislist isshown:

22 ®® s @ UEAR

Mountpoints

LIST

Server

ITALPOS O

TURN

2
U

Select the newly entered server. Click on thérefrestbutton to connect to the

networkserver and download the complete server
mount table
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Wait while the mount points are downloaded:

Mountpoints
Download mountpoints list...

P FGSNI |
LISwill be shown:

Dol

Y2YSyil VKEStpanS:NY

ountpoints

LIST

VRSCMRP
CMRY
RTKL1 &L2

VRSCMRXtest
CMRx
RTKL1 BL2

GPS+GLONASS
Network of stations

H
7]

GPS+GLONASS
Network of stations
SB_UTS2_RTCM32_SpanishFor —
k

RTCM3. 2 GPS+GLONASS+BEIDOU

RTKL1 & L2 Single station
GNSSVRSCMRX

E ChiRx GPS+GLOYGALIEDSHOZS
RTKL1&L2 Network of stations
GNSSVRSRTCM32
RTCH3:2 PSHGLONASS

RTKLT L2 Network of stations

SR
T | ounx GPSHGLONASS

RTKL1 ELZ

Network of stations;

SB_IDHA_CMRx_Hailey

GPS+GLONASS
Single station

2

CMRx
RTKL1&L2

Scroll through thenount point list and click on the
best correction source.

Typicallythe best mount point will be aT®M3.2 VRY
selection which has the possibility of containing

corrections for GPS + GLONASS + Galileo + BeiD
constellations with support for L2C, L3 and L5 sign

An RTCM2 o€MR+ mount point wilypicallyonly
include corrections for GPS and GLONA®BSut the
benefit of L2C, L3 and L5.

When you click on a mount point selection, you wil
return backto the RTK GFFenu

Al
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| Modify profile
RTK GPRS

Provider ATT4G

<

Server TURN

Mountpoint [ GNSSVRSRTCM3ZIER

Format RTCM3

Add prefix to reference
station

IH

s SNO'EC L g At Lot S

TheNew profile Parameteranenu will be shown:

T2

New profile

Parameters

Satellites Cut-off
angle(’)

Use GLONASS
Use BEIDOU

Use GALILEO

Position update freq.

5 times per second

Set a reasonableut Offangle (10 or less), enable all
the constellationsgchoosePosition update frece5
times per secongthen click orNext

DU
S.
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TheAntenna Heighmenu will be shown:

7

New profile

g TPS manual input
TPS Manual - TPS Manual >
Antenna Tps  BT:Z35151001030
Model Integrated (v | 1 NMEA - NMEA Simulation >
MMEA - NMEA Simulation
Rover
Height 6.56ft q
1 Pix4InternalGPS >
Additional offset 0.00ft NMEA - GPS Hardware

# 1G8 Net Rover
CHE - Smart GNSS >
BT GNSS-1079773

Press théBackarrow,

Enter the instrumentieightin Meters or FeefThe to return to the main menu
Heightis the distance from the bottom most part of o eTe .
the receiver to the point on thpole. If you have Job 1 ‘ | B @

usedaquicdd2yySOGz R2y Qi ¥F2NBS S SURVEY  STAKEOUTS

FRFLIGSNRa KSAIKG (G2 GKS LI
IE Survey points >
Finally click or\ccept

E Auto-Survey of points >

o UEA W

X-Pad will ask if you want to configure the receiver;

E Static survey >
"= Bathymetric survey >

"m Photographic survey (... »

Configure receiver

Do you want to configure receiver ?

NO  VES

Select thesURVEtab, then click orsurvey points

Click onres

After a few moments the Instrument panel is show
with the new configuration selected T
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After a few moments the receiver should report a | If the Rover receiver is not FIXERgck the following
RTK-IXE30lution items:

L2 ey 1 Does the Android controll@r receiver
Sk 3F 20 BF 3

have internet access?

¢ Fixe 1 Is the Server configuratiaxactlycorrect?
"’““""“"“’G’““m“"”"‘ & (IP address, Port, UserlD and Password

GPS9 &
U
GLso ¥=

E must be exact.)
9 Is the receiver outside and tracking
satellites? Does it have a fitin?

f, 9 Is the receiver within the service area
footprint for the network server?

20t

Measure  Meas. & Store

! 5Y ! IVNCGAONIESB FA € S
X-PAD has a variety of ways to configure a Base receiver broadcasting corrections over UHF.

The primary difference is how the initial coordinate for the base is obtained:

1 Known PositioriThe position of the Ground Mark under the Base can be enteredexsgsa@hic
(Lat/Lon/Height), Projected Northing, Easting, Height or recalled from any of the Topographic or
Reference points stored in the job.

1 Current Positio¥ ¢ KS NBOSAOPSNRE OdaNNBy il LIaAlGAzy OF
NB O S A @S Ndua lochtidriicanybe 0sed, or you can optionally connect the base receiver to a
network server as a rover, get a network position for the base and then start the base with the
network position.

1 Last SetupThe last successful Base configuration, with pgssibew instrument height, will be used
4 GKS .1 aSQ&a oNRIROlIaiG O22NRAYIGS&a®

1 Automatic RTK Positiofihe Base receiver will be connected to a network using a matching Netw
Rover instrument profile and network corrections will be used to generate B EéXEon which will
GKSY Fdzi2YFGAOlItte 0SS dzaSR Fa GKS .l1FasqQa o

Each of these Base configuration methods follows a similar configuration path.

Defining a Basgrofile

Start by opening an existing or new job.

q‘hage
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Fram the main menu, click ddettings Thelnstrumentstype menu is shown

Instruments settings

W Laser disto >
1 Echosounder >

I cable detector
Instruments

Job settings

% GNSS Receiver (GNSS)

B units

W pecimals -g Total station (TPS)

W coordinates
CANCEL
W cnss
W Trs

M cap

VvV i VvViviv viv| .y

W Laser scanner

Then click 0sNSS & Total Stations ChoosesNSS Receiver (GNSS)
From thelnstrumentsdialog: Build a profile for your receiver:

551 @

New profile

TPS manual input
E’ TPS Manual - TPS Manual » Profile

Tes  BT:235161001030

ﬁ Profile name
1 NMEA - NMEA Simulation
nover T1MEA” NMEA Simulation > IG8Base |
Mode GNSS Base E3
1 PixdinternalGPS 5
a NMEA - GPS Hardware Brand CHC
aver [ v |
Model Smart GNSS Ea

Ft SO

&

Click on ther Addbutton. { Si PbWcSam®@ G2 N
Base.

Set theMode (i Z5NYS Baged
Set theBrandto ¥ | / O
Then clicklext
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TheNew Profile: Devicdialog will be shown: After 15seconds the available devices willisged,
981 @ find your head by serial number:

New profile

Device

Click here to find a device $ ?;gg:;::;{sim)

* GNSS-1079773
3481 F7CAIATE

* FO9FC2025937
FO9F.CZ0Z259:37

completed.

If you have already bonded to the Base receiver, use
the drop-down button to select yaudevice by serial
number and proceed to the TKreceive corrections
section below.

Click on the device, tH&luetooth Managewill be
shown:

o5 @

If your device is not listed (as shown above), click the Bluetooth Manager
Add Devicebutton: g Sesen s
PIN

X-PAD will search for nearby devices: AR FTCASATE

Scanning Bluetcoth devices...

Click orNext

q‘hage
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TheDeviceselection is shown:

Device

Device
GNSS-1079773 E3

Verify that the correct receiver is selected.
Then clicklext.

TheNew ProfileRTK; receivecorrectionsselection
is shown:

9:51

New profile

RTK - receive corrections

O None
No davi

g Internal radio
Uses the internal UHF radio of the receiver

7 Internal GPRS (receiver)

Uses the intermnal BPRS of the receiver

O External radio

Uses an external UHF radio

External GPRS (controller)

O Uses the internet connection of the
contraller (GPRS/WIFi)

iy}

Selectinternal radig then click\ext

TheNew Profile: RK Radimenu is shown:

951 @

New profile
RTK Radio

Channel <No frequen IEZNIEN

Baudrate 19200 E3
Protocol CHC E3
Spacing 25
Power (mW) 500 [ v |
FEC L O
Format RTCM3 K3
Use Base ID _
Base ID il A |

Click theloolsbutton at the screen bottom
TheToolsmenu is shown:

Tools

Load configuration from receiver

CANCEL

Click orimport configuration from receiver

The existing radiprofile will be recalled from the
NEOSAGSNRE NI} RAZ2Y
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:53 & 753 &

New profile New profile

RTK Radio Antenna
Channel 1 - 461.025(0IEN Model Integrated E3
Baudrate 9600 E3 Height 535t
Protocol Satel 3AS K3
Spacing 12.5 EX
Power (mW) 1000 E3
Fec L O I
Format SCMR [ v |
Use Base ID _
Base ID A oiEl

The Base and Rover settings must match exactly,
except for Power which should be high on the Base
and low on the Rover.

The Hil{eigh) isthe default, you will be able to
override it when you start the base.

The settings shown above should be adequate for C“CkACC(_apt _ .
most applications. Settirig=C= ONfor both the X-PAD will offer to configure the receiver:
Base and Rover may double the radio range. w53 ®uia

ClickNext.
TheNew Profile Parametedialog is shown:

953 @

New profile

Parameters

Satellites Cut-off 5
i
angle(’) Configure receiver
Use GLONASS - HN Do you want to configure receiver ?
Use BEIDOU e | |
NO YES
Use GALILEO . | |
Position update freq.
Every second E3
g ClickYESo apply the settings to the receiver.
a b

Enable all the constellations and set Swellites
Qut off angle(Mask) to a value less than 8.

ClickNext.
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Wait for the receiver to be configured: Click the3ackarrow to return tothe Settings menu.

54 @ _Ja .y |

GNSS Configuring

|1G8 Base

100%

{GFNIAY3I | '1C .1 4&s
Once you have setup a Base profile, you can use the profile to start a base.

From the main menu click Gettings then from the Return to the main menu:
Instrument Settingmenu clck onGNSS and Total
Stations finally ensure that the correct Base profile

is selected:
[ New/Open job ﬁ >
Instruments
TPS manual input |l Points/Measurement/... >
TPS Manual - TPS Manual >
TPs  BT:235161001030 =
= (_) Coordinate System b
1'  NMEA - NMEA Simulation 5
NMEA - NMEA Simulation ~
: (/' External references >
1'  PixdinternalGPs 5
NMEA - GPS Hardware 4. Import data >
3 «. Export & Share >
A Job utilities >
a" X-Live >

TheSURVEMenu item will be replacedith START
BASEclick on it.

If it is not, click on the desired base profile and clic
on Current

Click on thé3ack< arrow.
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The initialization method dialog will be shown:

2021-1-30-Jo... @ (O]

JoB START BASE
:;-E' Known position >
?? Current position >
“ET: Last setup >

“E; Automatic (RTK positi.. »

Settings Quit

If you have a point in the current job that matches the base location, or you have the geographic (Latitude
Longitude, Height) grrojected (Easting, Northing, Height) coordisatse the:

Base Initialization: Known positipage61

LT &82dz R2yQil (1y26 6KSNBE (GKS ol asS Aa heyR gl yid (2
Base Initialization: Current position page63

If you are starting at the last base position (perhaps on a subsequent day) use the:
Base Initialization: Last Setup page65

Base Initialization: Known position

If you know the coordinates for the base location, ¢ K StartPase, BasameQ RA L f 23 gAf
from the main menu, click cRTART BASE

522 @ @

Job 1 o B Base name
JoB START BASE — =5 o
?::_ Known position > el e
% Current position > s -
' Antenna H. .35
T” Last setup 4 Post-Processing data
"E? Automatic (RTK positi.. > Log data for | ER

Post-Processing

Loggingrate 1 second =3

File for PP

File type Default | v |

ABase |[of 0 is fine.
Then choosé&nown position Enter the correcintenna height

q‘bage
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AlwaysS y' I 6 f [Sg daik Sr PyterocessinQ
slider, then you will have the opportunity to process

the base position in OPUS or against a rover if Base position
needed. Ref.Point 100 =X
A loggirg rate of 1 or Seconds is appropriate.
oy i SmIfckPeW FAESYFYS GKEG| aAf . saEE | 2
identify. _
Longitude W 109°11'04.20522"

Leave the-ile typeset toDefault Height SRO0TER
Finally click onlext N 3490823.213ft
¢ K BasehositioQ RAF £ 23 Aa aK2pyyY| *® 2a0s7TR.S620

: z 5667.11ft

523 ® @

Start base

Base position

B
e

Ref.Point

Latitude S 0°00'00.00000"

Longitude W 0°00°00.00000"

Height 0.00ft

= When the Basposition has been entered, click on

) the Next button.

: ¢KS W/ NBIGS t20Ht agadsSy 2y o

displayed:

Local system

Create local system on _
base

GRID = OFF
GROUND = ON

You can select an existing point from the current job
o0& Of A GQ Ag/di (i KebterAeILkithidg R
Longitude Height or harenter theNorthing
EastingandHeight

If you choose to enteratitudelongitudeHeighs
theHeighta K2dzf R 68 G(KS WwWotf]Ll: )

If you enter the projected Easting, Narth, Height
iKSy GKS | SA3IK(G akKzdZ R|o6S SGNRO | SAIKGEQD
If you have previously entered reference points intg
the current job, you can click tHeolsbutton at the
dialog bottom and automatically choose the nearegt
reference point.

If you want to work atsridleave the slider OFF. If
you want to work aGROUNIwith a local
coordinate, move the slider to thieNposition:
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