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P6H User Guide

The SinoGNSS® P6H Handheld User Guide is aimed to help you get familiar with the
P6H Handheld and start your project effectively. We highly recommend you to read
this manual before surveying, even you have used other Global Positioning System

(GPS) receivers before.

With SinoGNSS® Quantum™ algorithm, P6H Handheld can be applied in RTK mode
with all GNSS constellations. P6H Handheld has ultra-small size and strong anti-

interference ability to make it possible to work even in harsh environments. It is the

ideal RTK/GNSS product for surveyors.

The SinoGNSS® P6H Handheld key features:

* Ultrasmall and super light

- Size: 226.5*%83*24mm

- Weight: 384¢g

* Drop Test Survive from a 1.5m drop

* [P67 dustproof and waterproof

* LCD 6”HD 720*1080 Sunlight readable

» Satellite Bei Dou/ GPS/GLONASS/ GALILEO/ QZSS / SBAS
* Integrated high precision GNSS antenna

* Increased measurement traceability with SinoGNSS® Quantum™
algorithm technology

» Cable-free Bluetooth wireless technology

* Integrated WIFI module

 External Interface USB, OTG

* Battery 6800mAh

* Operating System: Android 12
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* ROM/RAM: 64GB/4GB

1.3 P6H Handheld parts list

Item Picture

P6H Handheld

USB cable

Charger

Quick start guide

2 Setting up the P6H Handheld

This chapter provides general information on environmental requirements, setup,

power supply and connection of the P6H Handheld.
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2.1 Environment requirements

To keep the receiver with a reliable performance, it is better to use P6H Handheld in
safe environmental conditions:

* Operating temperature: -25°C to +60°C

* Storage temperature: -40°C to +70°C

* Out of corrosive fluids and gases

* With a clear view of sky
2.2 Front Panel

On the front of the P6H Handheld, there are some buttons for operation

Survey button
Return button
Home button
Powerbutton

2.3 Power supply

P6H Handheld supports external power input.
The P6H Handheld need USB cable and charger to charge.

3
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Tip: If you only use a USB cable or use an unmatched USB cable and charger, it may

cause slow charging.

3 Real-Time Kinematic Survey (RTK)

This chapter introduces how to conduct RTK Survey with Survey Master Software,
including software installation, start a new project, receiver connection and RTK

working mode.
3.1 Installation of Survey Master

Our equipment is always installed with the latest software before shipping.
If there is a version update, the software will prompt you to download and install the

new version when it is networked.

New version released!

3.5.1.0 released, please update!

UPDATE LATER ~ UPDATE NOW

3.2 Wizard function in Survey Master

Follow the Wizard, you can quickly learn the general workflow of Survey Master,
also you can quick start your survey by this function no matter you are experienced

one or n€w user.
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| 8 G

Workflow Surface Rinex Convert

@

Features

In Project menu, tap Workflow.
1.Project: Click Select to go into Project interface to create or select a project.

& Project Tioh

Q, Search project

Project list Date W

20260210_110228 @

E China/CGCS2000 >

10-02-2026 11:02:36

D

2.Connection: Click Select to go into Bluetooth connection interface.
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& Workflow Help €  Connection Help

. Project Device model Android device >
20240313_022011
o Connestion Antenna type >
Connection type Device >
Previous ST
e Work mode

Start receiver as Base or
Rover(Mode:radio,network)

a Start work

Select work type and start working!

3.Work mode: Click Select to go into Quick Setup interface to start your P6H

Handheld as Rover.

<& Workflow Help < Rover e

. Project 5 PDA CORS
Protocol: SinoGNSS @
| 2024031302901 IP:Port: 140.207.166.210:25001
. Connection Base station SN: NEAREST
| Android device
e Work mode
Start receiver as Base or
Rover(Moderadio,network)
Previous | Ml IETY
o Start work
Select work type and start working!
Q
New

After you start your P6H Handheld as Rover, you can start work directly of topo

survey or stakeout.
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< Workflow

. Project

| 20260210.7110228

. Connection
‘ Bluetooth

. Work mode
Rover/PDA CORS
140.207.166.210:25001

Start work
Select work type and start working!

o E[_QL] Topo Survey

_,.9 Point Stake

r/e Line Stake

3.3 Start a New Project

Click Project, you can create a new project. Choose a datum in Datum store.

<

@ ching @ ol H:0.000 Name \2026021 0.141920 X |
Die D 1B V:0.000
B:00°00'00.00000"N Creator \ ‘
L:00°00'00.00000"E H:-1.800m
Comment ‘ I
Project Datum Element Site Reuse project
Calibration
Datum Datum store »
Code template \ »
Import Export Grid Code List
Shift
& ©
o=
Cloud Settings More

® © O

— — — = —

* Select a Predefined datum: You can select datum directly from the list.
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& Common coordinate system ,\:‘;:e
China/Beijing 1954
China/Xian 1980
China/CGCS2000

China/WGS 72

China/WGS 84

Q|00 |00 |0

China/Shanghai

*  Create a User defined datum: If you cannot find datum you want in the list,
follow instructions below to add one: select Ellipsoid, Projection for your datum,

and even seven parameters, based on your request.

< Add datum Help
Datum .Please enter name ‘
Source ellipsoid WGS 84
Target ellipsoid Choose ellipsoid >
Projection Please select projection >
Seven parameters Close »
H.RMS Close »
V.RMS Close >
Geoid mode! Not use »
Grid correcticn Not use >

Tip1:1f asked username and password for seven parameters, enter admin admin
Tip2: For H.RMS and V.RMS, it will show if do Site Calibration.

e  Share Datum via QR code.
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*  After you build a project, press the project name, it will generate a QR code.
Users can use the Scan function in the main interface to access the coordinate

system.

Project name 20240313_022011

/storage/emulated/0/Sinognss/

Path sm/Project/20240313_022011
Code List 20240313_022011

Create time 13-03-2024

Operater

Comment

Datum China/WGS 84 EE
Ellipsoid WGS 84

a 6378137.000

1/f 298.257223563000

Azimuth System  North

Positive Direction N,E

Projection ™

Origin lat 00°00'00.00000"
Central meridian  120700'00.00000"
False Easting 500000.000
False Northing 0.000

Scale 1.000000000000

Project hpiiht 0.000 -

3.4 Device connection

To connect Survey Master with P6H Handheld, switch to Device interface.
*  You can connect to the built-in card by clicking "click connect" at the top of the

main screen.
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_|
J

I

= 20260210_110228 =

L

Click this to connect a device

No connection

5 ¥ ¥ ®

Connectio Rover Base Device
n Info
-, =5 oo
Position  Register More

Info

PéeH
7 PDA CORS >
@ Connect
Add device

o ® O

Project Device Survey Tool

|
*  You can also tap Connection to go into connection interface, click Device model:

Android device—select connect type: Device.

Receiver Peripheral
Device model Android device >
Antenna type >
Connection type Device >

After connecting the P6H Handheld, you can check the device version in Device Info.

10
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& Device Info Help
DEVICEINFO  POSITIONING  SKY VIEW LIST
Serial number(SN) 09229571
Medel P6H
AT360(NGS) R(R):0.0765
Antenna Middle(L):0.0160 >
Bottom(V):0.0560
BnasingG: 620HS-B23A4-1
2024/03/22 13:56:45
RTK PPP Fusion
PER B2b+HAS )
Solution mode Reliable mode >
Datalink type PDA CORS > None »
Information Signal, power »
Register Register Status
Reset Reset and freset

After connected successfully, the bottom will show the board SN.

= 20240425_062230 =
&hing mg o0 H:0.000
D:0 DU N V:0.000
N:0.000

E:166027.443 7:-1.856

{-‘?} ::r’;eded
R R 2

Connection Rover Base
P & &
Device Info Position Info Register
0 oo
= 0J 0=
Static Remote More
assistance
-]
Project Device ay Taol
. — |

Click on the satellite, you can see the SKY VIEW, SNR list.

11



P6H User Guide

& Satellite & Satellite
SKY VIEW LIST SKY VIEW LIST
Satellite | PDOP ‘ status || Fulle. > SNR Eleva. Azim..
17/33 ) 2.300 Diff
G0 73 154
@, BDS
i caz
ar & 63 163
£t 18 108
:' BDS
W IE £59 48 147
BDS
c62 G
BDS
E05 18 169

GAL

E09
GAL

: B - £
CERATEREEREE -
BD2 BD3 SBAS IRNSS E:LO : ] 9 77
ERRATERT ERE X
GPS GLO GAL qzss || S E25 PSS - ...

3.5 PDA CORS Mode

Without setting up your own base stations, the POH Handheld can receive correction
data transmitted from continuously operating reference station via PDA’s GPRS or
WIFI. To do GIS survey in PDA CORS mode, it requires:
Configure the Rover as below:
*  Make sure your P6H Handheld can access to internet via SIM
card or Wi-Fi, then turn on Survey Master Software.
*  Build connection, Click Device -> Rover -> PDA CORS.
*  Enter CORS DNS/IP address and port-> Click Source List and select the

proper source -> enter User and password.

12
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< Datalink type

Datalink type PDA CORS >

Protocol CORS >

APN @}

Server EINOGNSS - ‘ =

rtk.sinognss.com ‘

DNS/IP address

Port [8888 ‘

3 1021-1027 message is only available for PDA
- CORS mode, the message is used for datum

Source List ‘ - ‘

User

Password

correction for CORS.

1021-1022
1023-1024
1025-1027
Transfer correctio... No transfer >
VRS [3]

After configuring the PDA CORS, need to check if the status is “Fixed”.

< Rover ,:,I;;E
T PDA CORS1
Protocol: SinoGNSS O

IP:Port: rtk.sinognss.com:8888
Base station SN: 01SINOGNSS

T PDACORS

Protocol: SinoGNSS @
IP:Port: 140.207.166.210:25001

Base station SN: NEAREST

L)

Tip: ComNav technology provides a free static server address
140.207.166.210:25001, anyone can upload CORS data as long as abide by the

agreement.

13
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4 Basic Survey Functions

This section describes the basic survey functions of Survey Master, including Topo
survey, Auto survey, Area survey, Feature survey, PPK, Point stake.

4.1 Topo survey

Click Topo Survey-> enter point name, ->click @ to start or stop collecting data.
*  You can quickly change antenna height in the survey interface.
»  Tap Elem to check point coordinates.

*  Tap Layer to show the layers you want display on map.

— T ®Fixed 24 H:0.003
= 20260210_110228 c Exit guide R (28 oy Bty
Click to exit the guide, click elsewhere to continue & —
®Fixed i 17 H:0.004 A
D D'-@dgzs V:0.006 "
B:31°20'59.96921°N =] @
L:121*17'32.79690"E H:18.981m
r e CAD J’“\"
Pl -
o Lo jan i
Topo Point CAD PV Stake
Survey Stake N
@ = % iy
r B & 8
Line Slope Road Surface e
Stake Stake Stake Stake ﬂ
= #
& m w &
Road ET Stake Foundation Railway
manageme Stake Survey a 5
s oo Start Surveying
== [ o
Marine More f St
Surve:
b ! 1800 \Ndme 1 chde
N:3470500.477m To base:22.816m
o E:622985.563m Ad 2D:0.000m
Project Device Survey Tool Z:18.967m
E LeveRmanagement
R(R):0.000m A“ v | -
ANDROID Middle(L):0.000m > ama Layer basenap Brifine.map
Bottom(V):0.000m -
Name N E (O No map
(@) Pole height(H) O slant(s)
© Base:1s... 2 Autobase No offs O OpenStreetMap
Pole height(H) ‘1,800 m ® -
- & Base:l  3470521.775 622993748 (® Google(Vector)
Historical Antenna High e
% K
1.800m -[H Fal 1 3470500.478  622985.574 (O Google(Image)
Antenna parameter O Vworld

pole height(H):1.800m
Slant(S).—
Radius(R):0.000m
S Distance to
= bottom(V):0.000m
Receiver mark to phase
center(L):0.000m
Ground point to receiver
mark(H+V-L):1.800m
Ground point to Phase
center(i=H+V):1.800m

i= SR 41

= m =

14
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[ |
e 4 : Click this to show the whole points on the interface.

e ® :Ifthe arrow is out of sight on the interface, you can click this to locate

the receiver position, then the arrow will be shown on the interface.

Here users can set the display map: OpenStreeMap/Google(Vector)/Google(Image)

€&  Layer management = Layer edit

Layer Basemap Online map Layer name Pointlayer
Line width Normal =

(O OpenStreetMap

o Google(Vector) Color

|

-
o
°
4

(® Google(Image) Transparency

O vworld Lineitype

CONTINUOUS

DASH

DoT

CENTER

O 0O OO0 @

ARROW_CONTINUOUS

* In Basemap, you can tap Open. Open shapefile(.shp) . CAD file(.dxf, .dwg) .

KML file(kml) ., GPX file(.gpx) or TIF file(.tif), it will search all CAD or

shape files in your controller, you can enter the file name to find quickly; When

you select the CAD file, you are allowed to set its unit.

15
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Cad file(.dxf,.dwg)

Shapefile(.shp)

KML file(.kml)

GPX file(.gpx)

TIF file(.tif)

Down/Up: Click the change the background layers display order.
Delete: Choose a background layer in the list then delete it.
Edit: When you import the CAD or shape file as the background layer, you can

select one to edit it.

4.1.1Survey settings

Fixed: only fixed result can be saved

Duplicate name: allow point name same

Confirm before saving: prompts the user to confirm their changes before saving
them

Save PPK data: PPK data is stored while measuring

RMS: point accuracy need higher than the value

Offset radius: point cannot offset bigger than the value during measure
Occupation time: measure times for one point

Point step size: for point name

16
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Survey Display  Information Survey  Display  Information

Survey method  |Topo point > Survey method ' Topo point e

R R

Precision

T Standing survey
H.RMS 0.020 m IMU or laser mode is in effec

Duplicate name
VRMS 0.030 m i ®
Code
Max PDOP 4
Use quick code
Fixed .
Use Code location display description
Save
PPK
Point stepsize 1

Save PPK data

Observed times 5
Label

Offset radius 0.500 m Point label

Confirm before saving Others

Standing survey Pos Update Freq [THz -
IMU or laser mode is in effect -—
Duplicate name [ )

4.2 Feature Survey (GIS Survey)

Feature Survey is a very practical function in GIS measurement. Users can measure
points, lines and surfaces in feature survey by editing code and attributes, and record
different attribute parameters of feature objects. It can also be real time drawing them
into a graph. If you use the code that you add, the feature will show the same color
and style of the code. After the feature survey, the result map can be output into SHP
format data and imported into the third-party GIS software for spatial analysis and
statistics.

1.Set code list and attributes:

If you don’t have a code list, you can modify current code list and add the code, if you

add a code list before, you can choose this code list when you create a new project.

17
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Code

@ ching D H:0.000
D= *..JOJU V:0.000 Add Default ‘ Name |
B:00°00'00.00000"N DefauliC
L:00°00'00.00000"E H:-1.800m Type |Po|nt v
Y forest
o ) 1 Description | |
A B XK
Project Datum Element _Sne Symbol
Calibration
" L Create same name layer
I I/' 7 AJIAH &
Color
Import Export Grid Code List _
Shift
Line width | Normal .4
& @ B8
= Line type | - |
Cloud Settings More

GIS attribute >

pr;.ir‘ @ Ejﬂ@w’ “j‘]‘ “ =
. — |

Modify: You can modify the current code list, supports modify previous code

detail and add a new code to it.

« Import: select the TXT code list file which you need to import.
» Add: Add a code list
» Apply: choose one code list to apply to current task code list.

* Delete: delete the code list, you can delete the code list or delete the current
task code list.

» Export: Export *.txt file of the code list.

When you add/modify point/line/polygon code, you can select “GIS attribute”. Then
you can edit/add attributes for the code.

You can edit attribute name, select GIS attribute type as Text, YES/No, Decimal, and
integer. You can also set “Default value” for the attributes, select “is it mandatory” or

add some “Predefined value” for the attribute.

18
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€« Add

Code
Name jforest x|
Type %Point - ‘

Description U ‘

Symbol

Text
Create same name layer

Yes/No
Color

decima
Line width ‘ Normal - ‘

integer

Line type ‘ e ‘

GIS attribute >

Tip: apply the code list to current task code list, it will plus current code list and the
new code list. When you delete the current task code list, it will become zero for
point/line/polygon, then you can apply a completely new one.

2. Choose the code and go survey:

If you want to edit attributes for each feature, you need to click “Confirm before
saving” in survey setting. After surveying, the information about the object
automatically pops up. In this case, you can edit the attributes in the GIS attributes

TAB. After finishing, click Save to save the coordinates and attributes of the object.

19
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o

NDRMA QUALIT ATTR!B MULTIM POINT

Survey Display  Information EDIA LABEL
Survey method  |Topo point > Name |1
Precision I | ‘l
S Code ftree b
H.RMS 0.020 m
—_—— Comment J
VRMS ID.OE(] m J _'—
S — Display type \Local grid coordinate  ~ }
-

Max PDOP 4l \
S— N §‘000m
Fixed
® E g_umm

Save

Z f L447m
Point stepsize 1
Last distance 0.000m
Observed times 5! ‘ X RMS Y RMS VRMS

1.286m 1.590m

0.432m
Offset radius 0.500 m ‘
SIMULATION(NGS) pole height -
Confirm before saving » .
le height 1. m
Standing survey » At !1 800

IMU or laser mode is in effect

Duplicate name . Save
. — | =

Users can survey the features by selecting code.

@ Single 021 H:1.356
< D=~ D ‘®‘>’Jz3 V:1.590

73dm

Simulated mode A

& ©

ra
[N]

L)
Y

(®

«©

A0 291utesd I2onsd

Z B

~

;
N
1.800

N:0.000m To base:-- bson
E:0.000m Ad 2D:0.000m
Z:18.641m

99173 +Iustsd

Name 5 ‘ Wg tree v

3. Real time drawing:

I~
Click & , it will prompt to complete the line or polygon survey. The line and polygon

will show the same color and style of code in the feature survey interface.

20



P6H User Guide

@ Single H2 H:1.356
Co D"@OJJB V:1.590
& Simulated mode A
=

6

r"A

LJ

ra

-4
3

A

°
€

S

o

~ road2 '

road2 v Q EI F_/I
~ Undo  Delete Complete
[ [
'\B;JO iName‘ 1 “VE road -
N:0.000m To base:--
E:0.000m Ad 2D:0.000m
Z:83.877m
. — |

o, .
D . Finish the current feature

survey, the feature will be stored in the
Features,

Undo:. Undo the last measured
point;

Delete: Delete current surveying

Tip: If you want to draw a line or polygon, you need to survey all the point in the line

and polygon.

Be sure the points are all the same code. After these, you can automatically draw.

4. Check and manage the features:

Click Features in the Project interface, you can delete or see the details of the feature

what you selected. Including check the point of feature and preview it.

e i i

POINT

Name

road1

road2

road3

LINE POLYGON

Code

road

road

road

Q

Length(m)
0,049
4.714

0.019

roadl
0.049m

road -

N(m) E(m) Z(m)
0.000 0.000 15.94¢
0.000 0.000 15.99¢

m
L — ]

21



P6H User Guide

5.Export the features and attributes:

After surveying, user can export data and attributes.

Tap Export in Project interface, select Export SHP, select data and attributes you need.
The default export path is .../Survey Master Export, and the previous saved file will
be shown below, you can also click Upper folder to change to any other path. Later

you can load the SHP in other third party GIS software.

Common Format + Add SHP file(*.shp) O
CASS(*.dat) @) KML file(*.kml) e
Name,Code,N,EZ(* txt*.csvt.xIs*xl.. () CASS feature export O
Name,N,E,Z(*.csv) O B Export Survey points(*.csv) O
Name,B,LH(*.csv)(00°00'00.00000") () @ Export Survey points(*.html) (@]
B DXF file(2007)(*.dxf) O (=) Export Survey points(*.xls(Excel)) (O
& DWG file(2007)(*.dwg) @) Point stakeout result @)
PreviewMap(*.pdf) @) Line stakeout result (® )
= More formats(shp,raw,rw5 ...) > D Export control result (@)

GIS attribute(*.csv) O
£ GIS attribute(*.xIs(Excel)) )
RAW file ()

“
€ Export SHP

Path /Survey Master Export >
File name \20240425_062230 |
Data Survey Input point
point
Control D Stake point
point
Line
Attribute Code

GIS
height attribute

22
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4.3 Auto survey/Area survey
For Auto survey, it supports automatic and continuous survey according to Time or

Distance.

For Area survey, it can compute area directly after getting points.
| . . . . . v, . .
Press =+, it will show the coordinate information, press = , it will show the area

e
result, press stee | it will show the shape on map.

®Fixed [ 40 HO.003 =
€ lj% ﬁm vt.au‘:Ef @

@ Fixed > 40  H:0.003
o 58 Fe voosB @

o V:0.005 D3
Real-time 2242 & @
area(30ma): 1E Area(30m?)23.683 [ . e
Reaktime Perimeter(30:m):28.513 » .
perimeter(30:m): 2851 s :-..E.,.

- Add surfaces 2

® i e

rd ¥ el

ES g °
-, Surface.

= . _"I‘ P

g P = - . ;- _ o
sl o Area(20rm?): 22,933 Area(3bm?): 23 = m;.‘u;;m;’wmﬁm e

b Frlles Perivaten20cmy 75 342 Parimatan30m).
=4 5 = Perimeter{20nm): 28,342 Perimeter(30:m) Rt
tobal = Surface k1]

marage
o b
o Cancel  OK
ance

X A =4 x O

Conesl U Area Survey Complut i o Area Survey (‘. D
I [ 11 N |

2= Code = || ¥ 1.800 z4 2R Codr - | P 1.800 z4
N:3460648.530 To base:103.696 M:3469648.529 To base:103.697
E:337538.415 4d 20:0.004m E:337538.413 &d 20:0.006m
Z:35.136 Z:35.135

4.4 Stake points/lines
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Go into Stake point interface, click to choose a point and tap Stake. Survey Master
provides a navigation map when staking points/lines. If you are close to the target

point enough, it will alarm you based on the alarm range you set.

Enter the point name and code based on your requirements, then click 0 .

— 20240823_214310 — ®Fixed : 28 H:0 003
E S | E < Y Eemen
@®Fixed @ pd0 H:0.002 Masam ~ Name ~
s 28]
D11 58 &£ 58 V:0.004 . & lN\
N:3469648 525
£:337538.4711 7:35.138 S 4 Ve Bale N("‘) E(m)
Il?.] r 9 ﬁ 3 M @ inputpoim &
- AL
- iy or
Topo Survey Stake Point CAD R " n E P8 34696.. 0
"y ® "
e r ° r 0 e -\ N p7 34696.. 0.000 0.000
gﬁ
E / '/ ra \‘: "
Photovoltaic Stake Line Stake Arc i p6 34696.. 0.000 0.000
Stake A
H [ B o
% 1% p5 34696.. 0.000 o000 (G
&« 5 (¢ \ 3
». o s . W . =
Road Stake  Surface Stake  Road Design p4 34696. 0.000 0.000
A - g
~ % g
ﬁ [m]m] o ¢ Nearest manually > p3 34696... 0.000 0.000
D= — ] =
Electric Tower More g S:fﬂ ‘ . p234696.. 0.000 0.000
Project Device Survey Tool 1110 Name p16| od ‘ @

®Fixed 2B 040 H:0.002 . .waed 1@ 40 H0002
<o (=8 O‘Jss v:0‘004 @ < (=8 STeo . @

V0. 004
" i.c Dist(2D) oooam s .
£ M i ‘N
= & N 0.00Tm X s
“iot fl E0.003m L Dig 0.001m S W 0.001m
i s 2 ‘ E
ra =530
Gove Q, o @ ~ 0.002m
309m - = s
N Fill
» @ ", s P
Settings. 7
’ 7R 0.006m
& T
i ‘ 5 > .
. Af Dist(2D) 0.002m
Global -
5 @ PN SO}
orawng i
B i 209cm
- ‘
survey < Nearestmanually > o <{  Nearestmanually > E%“
¥ W selectpoint > 77 R selectpoint > 27
R ————
- ‘TLEOOH 8 v| ?1.300‘ .
N:3469648.527 To base:103.697 N:3469648.527 To base:103.€
E:337538.410 Ad 2D:0.004m E:337538.410 4d2D:0.003
Z7:35.138 Z:35.133

+
For staking lines, click “* ->add line (Two points or Point + Azimuth + Distance) ->

click m-> Choose one line and click Stake. The default method to stake is “To line”,

press method to choose a method you want.
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— =

= 20260311_101938 i

Ji

@ rching @ o0 H:0.000
D 0585, V:0.000
B:00°00'00.00000"N
L:00°00'00.00000"E H:-1.800m
@ [ o= o
-
Topo Point CAD PV Stake
Survey Stake
2 T 5
P e &
Line Slope Road Surface
Stake Stake Stake Stake
&
= [}
& i W
Road T Stake Foundation  Railway
manageme Stake Survey
P ao
= B=
Marine More
Survey
& ]
Project Device Survey Tool

Linet.. Name  Start point End point

v line2  p3 p4

© E 1 =+

Stake Detail Import Add

& Stake lines

Q

®Fixed 19 )@ H:0.011
: (32
D:0 @21 *Ov.0.015 l ®
| T |
@ @ 4 line2 1.450m >
+ - K0+000.000 +
&
= pd
8
Elem
Layer
rFA
| B}
Type
o e
name
bl
MU p1
L p2
[ ]
N: 3467459.545 Distance: 0.013m
E:  335219.959 West: 0.010m
Z 64182 Fill: 0.019m
N ] 5
Mame|K0+000.000_0 Antenna T 1.800
Code v @

4.5 PPK

Toline

TO station ID
Distance of 2 points
To station/offset

To station/angle

Segments

& AddLine

Line type

Name

Code

Start point

N

E

z

End point

N

@ Two points

O Point+Azimuth+Distance
3D line

!Iinezl

. |

13467459.557 |

1335219.949 |

64.202 |

[pa ‘

3467460.993 |

3D line: Yes: the line will have height

value; No: the line height value is 0.

To line: show shortest way to find a point
on line;

To station ID: stake points on line by
defined interval;

Distance of 2 points: show distance of
current location to the line’s start point and
end point;

Segment: Stake on line by defined
segment value.

Swipe left or right for more information

PPK (post processing kinetic) is the unique function of survey master, which is used

for post-processing dynamic measurements.

You can set one receiver as base for static data recording and set P6H as rover for ppk

survey.

1. Click More in survey interface -> click PPK->choose or create a PPK file.

2. Go to settings, configure PPK settings based on your requirements.

3. To get stable epoch, click “ to initialize ->click @ to start PPK survey.
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2 9 0 g @
Control Detail Auto Area ]
Survey Survey Survey Survey
- - 7]
@ @ .
PPK Road Feature =
Store Survey ra
(L
e
A
< Epoch

0.

2
mo"gzs

Simulated mode

H1.356
V:1.590

P
.....

B

=

Click to create file m

1 500 ||Name

N:0.000m
E:0.000m
Z:9.854m

To base:--
Ad 2D:0.000m

€ PPK file manager

ComNav.cnb

31-12-2019 09:33:43 Obyte
ppk.cnb
31-12-2019 09:06:03 Obyte

Refresh

i “

Survey Display road PPK
Occupation time i15| X I
Init. time (s) 300
Valid SVs 7
Locking time(s) ‘10
SNR 25
PDOP 6

You can also use ppk function when doing topo survey

Click setting in topo survey interface->PPK->Save PPK data.

4.6 Site calibration/Grid Shift

4.6.1Site calibration

Site calibration is commonly needed once in one project, and all the points will be

collected based on calibrated datum system.

1. Choose manual pair or auto pair.

26



P6H User Guide

= 20260311_101938 =
@ Single D °<>21 H:1.356
D 20CY3 V:1.590
B:31°21'01.85108"N
L:121°17'32.45000"E H:13.832m
A B[ X
Project Datum Element Site
Calibration Pair mode
() Manual pair (8) Auto pair
Import Export Grid Code List
Shift Auto pair: according to same name for known point
and GNSS point;
& ©® 8
=
Cloud Settings More CANCEL  CONFIRM
Simulated mode
© ® O
Project Device Survey Tool

2. If you choose manual pair, you can directly enter at least three groups’ point to
compute. Click add to add points. (for example, take K1,K2,K3 as known points, take
A1,A2,A3 as measured points) After click Compute to calculate, the software will

calibrate automatically.

A Edit € Site Calibration € Site Calibration Help
e

Pontrol point % Control poi.. GNSSpoint H.Resid  V.Resid  Method Control poi.. GNSSpoint H.Resid  ViResid  Method
K1,K2,K3
Liame | K1 Al H.&V. K1 Al 0.022 0.000 H.&V.
N | | K2 A2 H.&V. K2 AZ 0.062 0.000 H.&V.
| | K3 A3 H.&V. K3 A3 0.075 0.000 H.&8V.
:
| |
. Succeed for horizontal calibration!
Cllck to add 4NSS point g @ Succeed for vertical calibration!
ALA2ZA3 | L. |
[ l
; | |

3. If you choose auto pair, it will auto compute according to the same name for
known point and measured point. After click Compute to calculate, the software

will calibrate automatically.
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kil <- b s il

Controlpoi.. GNSSpoint HResid VResid  Method | | Controlpol. GNSSpaint HResid  V.Resid  Method

Control point

fed
=
K3 K3 0.075 0.000 HE&V.
Name | K3 K3 H.&V.

K2 K2 H.&V. K2 K2 0.062 0.000 H.&V.
N

K1 K1 H.av. K1 K1 0.022 0.000  HA&V.
f | |

Succeed for horizontal calibration!

- Succeed for vertical calibration!
GNSS point = @

Name

4. Click Apply to confirm to replace datum. The value of H.Resid and V.Resid should

meet the requirement (H.Resid < 0.015m, and V.Resid < 0.02m)

& Current projection datum Help

Datum Store

Datum China/WGS 84
Target ellipsoid WGS 84 >
Projection ut™ >

Site calibration succeed!

Seven parai .c.v.w Close >
HRMS Open >
V.RMS Open >
Geoid Model Notuse >

4.6.2 Grid Shift

Grid reset function is applied when you need to change the position of Base station in
the same project.

Click Grid Shift in Survey interface -> add current Base point and target Base point -

> Click Compute -> Apply to complete grid shift.
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& Grid Shift Help

R S 9 Click to add the point from one Base
3450043.895
346366.943
25.125
" m——— A Click to select the same point from another
E 346366.890
z 25.470

-0.029
-0.053
0.345

oo

4.7 Calculate

In tool interface, you can calculate points/lines/angle directly on field.
* Angular transformation: Angular type transform;

* Two points: Calculate two points distance;

* Point to: Distance from point to one line;

* Offset point: Calculate point with azimuth and distance;

* Deflection angle: Calculate angle of two lines;

* Calculate: Calculate point from angle bisector;

* Points from line: Calculate points on line by distance or segment;

* Point average: Calculate average from points;
4.8 Mock location

Mock Location is a function for sharing the Survey Master accuracy to your
controller/smart phone, so that ComNav receiver can work with third party software.
The function is suitable for users who prefer some third-party software rather than
Survey Master, then can take ComNav receiver and their own software to conduct

work.

For users who need RTK accuracy, please get RTK fixed firstly, then go
Project—Settings, check Mock Location option, and leave Survey Master Software
run in background.
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Project Setting

" & || &

Units and Decimal >

Antenna Static Mock Reset RTK
Location Coordinate order >
@ ((0)) Survey >
Advanced lonosphere Display settings N
System settings
Keyboard Shortcut >
Screen orientation >
Interface style >
Language >
Main interface display coordinates .
Auto connect ‘
Mock Location o
About >

For many Android devices, they can get position from internal GPS/GNSS chip and
Wi-Fi network but not accurate (generally less than 10 meters), so you need to enable

mock location on to get position from Survey Master.

»  Firstly open Settings on your controller/smart phone.
e Scroll down to bottom and select About Phone.

e Scroll down and find Build Number option, click seven times on Build Number

to make sure you are in developer mode.

*  Also in Settings, select System, then find Developer Options and open it.

¢ Normally, you just need to enable Allow mock locations on. And in some devices,

you need Select mock location app, then select Survey Master Software.
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10012 @ ~ @ @% © 0iw017%

€ About phone Q

"

IP address
eB80::9089:a6ff-fed8:h85
192.168.31.62

Wi-Fi MAC address
To view, choose saved network

Device Wi-Fi MAC address
00:30:20:00:10:28

Bluetooth address
00:30:20:00:10:29

Up time
50:03

Custom build version
alps-mp-r0.mp1-V8.152_mikimobile.r0mp1.
k61v1.64.bsp_P1

You are now 3 steps away from being a
developer.

10012 @ %~ @ @% © 0iw017% 1012 @ & @ @% © 0iw017%

¢ Developer options Q | ¢  Developer options Q

Bug report shortcut
Show a button in the power menu A Standby apps
for taking a bug report

Force allow apps on external

Select mock location app Makes any app eligible to be .
No mock location app set written to external storage,

regardless of manifest values

Force full GNSS

measurements ® Force activities to be
Track all GNSS constellations and resizable
frequencies with no duty cycling Make all activities resizable for

multi-window, regardless of
manifest values.
Enable view attribute

inspection
& Enable freeform windows

Enable support for experimental
Select debug app freeform windows.

No debug application set
Force desktop mode

Force experimental desktop
mode on secondary displays

Enable freeform sizecompat

Allows sizecompat apps to be in
freeform

You can run the Mock location function to share location information with third-party

GIS software.

*  Open the GIS software. For example: GIS collector, Mapit, Qfield.

*  You can see the accuracy in the software.(Pictures show the usage in ArcGIS

Collector)

1013 @ * @ O3 9 oiv017s 1014 @ # @ @% ¢ 0iw017%
& Mock Location
£ - « B X  Collect v

Provider: gps

Time: 2024-05-06 02:13:09

Latitude: 31.350018138232 °

Longitude: 121.292519839937 °

Altitude: 26.943651789613 m

Bearing: 356.56195 °

Speed: 0.04097359 m/s

Accuracy: 0.007167073 m

Quality: quality:4

GPS accuracy 0.3 in GPS accuracy 0.2 in

Place Name:
31°20.99'N 121°17.55E

START AVERAGING

B TAKE PHOTO ) ATTACH

o Incident Number

4.9 SBAS

31



P6H User Guide

The SBAS function is applicable to the areas where there is no 4G signal, the
differential data cannot be obtained to obtain a fixed solution, and there is SBAS
service coverage.

Connect to P6H, open Device info -> select SBAS System->turn on SBAS function

and select the system.

&

& Device Info Help

SBAS System

DEVICEINFO  POSITIONING  SKY VIEW LIST SBAS System
SBAS Type >
Serial number(SN) 09229571 S All
Model P6H Al
AT360(NGS) R(R):0.0765 BDSBAS
Antenna Middle(L):0.0160 >
Bottom(V):0.0560
EGNOS
oo 620HS-B23A4-1
Dexicsinto 2024/03/22 13:56:45
GAGAN
SBAS System Close
MSAS
RTK PPP Fusion
PPP BZb+HAS > SDCM
Solution mode Reliable mode » SouthPAN
Datalink type PDA CORS >None ) WAAS
Information Signal, power >
Register Register Status
Reset Reset and freset »
4.10 PPP

The ppp function is suitable for areas with open environment but no 4G network and
CORS coverage.
We now support 2 ppp mode: only ppp and ppp rtk fusion.
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< Device Info Help

DEVICEINFO  POSITIONING  SKY VIEW LIST

Serial number(SN) 09229571

Model P&H

AT360(NGS) R(R):0.0765
Antenna Middle(L):0.0160 >
Bottom(V):0.0560

620HS-B23A4-1

Device/nto 2024/03/22 13:56:45

SBAS System Close » PPP only

PPP RTK Ppps;tjwsnj?\?> RTK PPP Fusion
Solution mode Reliable mode

Datalink type PDA CORS > None »

Information Signal, power »

Register Register Status

Reset Reset and freset

0/0 B2b unavailable
B2b/BD  (Need to search more satellites)

. 0/0 HAS unavailable

HAS/GAL (Need to search more satellites)
The service needs to be used in the BD-B2b or
GAL-HAS satellite coverage area;

PPP @
Work mode RTK PPP Fusion >

When there is no netwark or digital transmission
differential, the satellite differential will
automatically output the positioning result in the
RTK coordinate system

B2b+HAS

B2b
Data source B2b+HAS >

HAS

For only ppp, you need to wait for 15 to 20 minutes convergence time, after that, it
will shows ppp.

For ppp rtk fusion, when the fixed solution is obtained, ppp convergence will be
synchronized. When the convergence is complete, once the differential data is
disconnected, it will immediately enter the ppp fixed state, and continue to provide

high-precision positioning information.
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= 20240425_062230 -
@PPPC.. 09 H:0.189
D13 N @3, voioe

B:31°20'59.96518"N
L:121°17'33.12368'E H:26.634

uJ -
E Iéi\ (=]
—

Project Datum Element

Site Calibration Import Export

Code List Cloud Settings
0o
A=

More

& O] O

Project Device Survey Tool

5 Data Import/Export

Survey Master supports to import/export data including grid coordinate, Lat/Lon
coordinate with various data format, support import DXF/DWG file and export result

of DXF/KML, etc.

5.1 Import

Tap Import in project interface, there are some predefined data formats, click More
Sformats to get more predefined formats. Besides, you can click Add to create a User-
defined type.

Slide right the predefined data format that you don’t use often, you can move this
format to the More formats page; also, you can move the data format of More formats

page to the previous page where stored the formats you usually use.
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Data format Add N E Z Name(.txt) >
CASS(.dat) > Name,Code,EN,Z(.csv) >
Name,Code,N,E.Z(.csv) > Name Code E N Z(.dat) >
Name Code N E Z(.txt) > Name,E,N,Z(.csv) >
Name,N E,Z(.csv) e > Name E N Z(.dat) @ >

Not 1 Com-
Name N E Z(.txt) > EN,ZName(.csv) >
Name B L H(.txt) > E N Z Name(.dat) >
B L H Name(.txt) > Name,N,E,Z,Code(.csv) >
Name,Code,B,LH(.csv) > Malaysia CRM(.txt) >
B,LH,Name,Code(.csv) b Malaysia CRM(.csv) >
More formats >

* Name: Enter the name for the format

* Delimiter: support Commayg,), Space( ), Semicolon(;)

* File format: support *.csv, *.dat, *.txt format

Click Select all to choose all elements, Click Clear to eliminate all elements selected.
The elements include: code, name, N, E, Z, B, L, H, X RMS, Y RMS, V.RMS, status,
start time, occupation time, diff age, base ID, total AntHgt, Antenna height, measure
type, antenna name, ending time, comment, RMS, PDOP, HDOP, VDOP, TDOP,
GDOP, total SV, used SV, elevation, tilt offset, tilt angle, tilt distance

Tip: The format you defined will also be saved to Export interface.

Choose one format to import data.

* The default Import path is .../Survey Master Export, you can also click Upper
folder to change to any other path where the file is.

* Point type: support Input point, Control point, Stake point
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& User-defined

& Import Help & More formats Help
Data format Add N E Z Name(.txt) > Name ComNay X
Header
CASS(.dat) > Name,Code,EN,Z(.csv) >
Other info
Name,Code,N,E Z(.csv) > Name Code E N Z(.dat) >
[] operator [ patum
Name Code N E Z(.txt) > Name,E,N,Z(.csv) > [] Receiver mod [ Firmware
Name,N,EZ(.csv) > Name E N Z(.dat) > ] Work mode
Name N E Z(.txt) > EN,ZName(.csv) > Delimiter Comma() >
File format .csy >
Name B L H(.txt) > E N Z Name(.dat) >
Degree type dd.mmss.sssss >
B L H Name(.txt) > Name,N,E,Z,Code(.csv) >
Avaitable Select all selected  Clear
Name,Code,B,LH(.csv) > Malaysia CRM(.txt) > -
Preview (.csv)
B,LH,Name,Code(.csv) > Malaysia CRM(.csv) >
More fDrmatS > “
5.2 Export

Tap Export in Project interface to export simple data of survey points. Also, click
More formats to export the survey points with detailed information or other formats
like stake points/lines, DXF, SHP, KML, RAW, RW5, HTML, CASS feature result.
Same with Import result, long press the predefined data format to select the interface

you want to place.

Data format Add || Ex. Stake Ps >
CASS(.dat) > Ex. Stake Ls >
Name,Code NE,Z(.csv) b Export Survey Points >
Name Code N E Z(txt) e > ||| ExportDXF @ >

Not 1 Com-
Name,NEZ(.csv) > Export KML >
Name N E Z(.txt) > Export RAW >
Name B L H(.txt) b Export RW5 >
B L H Name(.txt) » Export HTML >
Name,Code,B,LH(.csv) > Export SHP b
B,LH,Name,Code(.csv) > CASS feature export >
More formats(DXFKMLRAWRW5HTML) > N E Z Name(.txt) >

« File format: support *.csv, *.dat, *.txt format. Choose one format to export data.
»  Select: support Survey point, Control point, Input point, Stake point, Base, also,
you can set the date, name, code of data to specific export.

The default export path is .../Survey Master Export, and the previous saved file will
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be shown below, you can also click Upper folder to change to any other path.

& Export Help & User-defined

Data format Add Name ! Pls name for the Iu:m._:{
CASS(.dat) > eadsr
Delimiter Commal) »
Name,CodeN,EZ(.csv) >
File format .G85V 7
Name Code N E Z{.txt) 3
Degree type dd.mmss.sssss >
HamsHE2lesy " Avallable  Select all Selected  Clear
Name N E Z(.txt) » Code
Name
Name B L H{.txt) »
M
B L H Name( txt) b E
Name,Code B,LH(.csv) > z
Preview (.osv)
B,LHName,Code(.csv) >

For the points, lines and polygons you surveyed in Topo survey and Feature survey,
you can click Export DXF to export dxf file, then you can edit them in third party
CAD software, or import to Basemap to check, or import to Stake CAD to stake.
Choose the data that you want to export including survey point, input point, control
point, stake point, base, line and polygon, and the layer properties includes name,

code and height, the default text height is 0.5.

6 Register P6H and firmware upgrade via Survey Master

6.1 Register P6H

Normally, the register code is like this:
FUNCTIONREG:2207453726-3851620954-0949162572-0697504466-0613618189-
0027539229

Note: The length of code may different according to different requirements.
Following shows three methods to register the receiver.

» Register Function

For register function, you need only enter the number.

2207453726-3851620954-0949162572-0697504466-0613618189-0027539229
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» QR code

You can also use scan function to scan the QR code.

» Register via commands
You need copy the whole code, include the word ‘FUNCTIONREG?:’
FUNCTIONREG:2207453726-3851620954-0949162572-0697504466-0613618189-

0027539229

Send command: LOG REGLIST

To check receiver register status.
6.2 Firmware upgrade

1. Copy the firmware to the memory of the P6H.
2. Open the Survey Master software, choose “FW upgrade”, click “Click”, select the
folder where your firmware is placed, click “OK” and then click “start”.

3.Device will disconnect after the upgrade is complete.

< FW upgrade

< FW upgrade

Model: P6H

System version: 610QR-229T2-1
2022/10/14 10:27:03

GNSS version: 610QR-229T2-1
2022/10/14 10:27:03

Radio version: --

Screen version: --

Tip:

1. Select firmware;

2. Click [start];

3. Wait about 5 minutes;

Not power off receiver or exit software during
upgrade!

Please keep the power of controller and
receiver more than 10%!

Do not turn off the receiver and exit during
upgrade!

Firmware Click >

Model: P6H

System version: 610QR-229T2-1
2022/10/14 10:27:03

GNSS version: 610QR-229T2-1
2022/10/14 10:27:03

Radio version: --

Screen version: --

Tip:

1. Select firmware;

2. Click [start];

3. Wait about 5 minutes;

Not power off receiver or exit software during
upgrade!

Please keep the power of controller and
receiver more than 10%!

Do not turn off the receiver and exit during
upgrade!

Firmware _.ad/blue_update_610QR .bin >

Start Start
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Prompt

Please confirm whether the selected
firmware matches the current
receiver, otherwise receiver may work

€  FWupgrade

Model: PeH

System version. 620HX-23C2C-1
2024/02/22 14:47:11

GNSS version: 620HX-23C2C-1
2024/02/22 14:47:11

Radio version: --

Screen version: --

Tip:

1. Select firmware;

2. Click [start];

3. Wait about 5 minutes;

Not power off receiver or exit software during
upgrade!

Please keep the power of controller and
receiver more than 10%!

CANCEL 0K Do not turn off the receiver and exit during
upgrade!

abnormally!

Firmware >

Firmware name: GNSS_K803_V_610QR.bin
Firmware size: 904.204KB
1. Start

T7%

Upgrading...

7 Use GNSS TOOL to share coordinate

In addition to using the mock location feature of the Survey Master software to share
high-precision coordinates to third party GIS software, you can also use the GNSS
TOOL software to share high-precision coordinates to third party GIS software.

The device will connect automatically when you open GNSS TOOL. The P6H
working mode (PDACORS) can be configured in the same way as in Survey Master.
Click Rover -> PDA CORS, Enter CORS DNS/IP address and port-> Click Source

List and select the proper source -> enter User and password.

M

S/N : 00036276

'E" PDA CORS Datalink type PDA CORS >
°00' " Protocol: SinoGNSS
B 00°00'00.00000"N IP:Port: 140,207.166.210:25001 ® Protocol SinoGNSS

Base station SN: SURVEY_MSMS

L 00°00'00.00000"E
H 0.000

>

PN

& .

o
@
3
I

'SINOGNSS

DNS/IP address  (140.207.166.210

N
a
S
2

1 (=) = 9. e

Topo Rover Device  Position Soures Kisy SURVEY.MsMs - | Al
Survey Info Info

Settings

Home Satellite Data New Start Confirm
L — | e —
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After configuring the PDA CORS, need to check if the status is “Fixed” in Position
Info. At this time the software can open in the background, other programs can use

high-precision positioning.

12-03-2026 14:30:40
H.RMS 0.002m
V.RMS 0.004m

31.349991339794
121.292442622028
20.699

Geoid Shift unused

RMS 0.003m

PDOF 1.726

HDOP 1.234

VDOP 1.206

TDOP 1.166

GDOP 2.083

Tilt offset NO

Click on the satellite to view the number of stars and SNR.

SKY VIEW LIST
SKY VIEW LIsT
Satellite H PDOP H S‘tamﬂ ‘ Fullc.. > SNR Eleva.. Azim..
18/30 1.691 Fixed - s :
[Brasa ]
@, c13 20 189
- BDS TTET)
ar - 536 18 202

c33
BDS

Cc37
BDS

Cc38

BDS

Cc39

BDS

cal
- BDS
®3 | To
B03 SBAS IRNSS c49
BDS
EERETERT ERE I
GPS GLO GAL Qzss 4= 50
Home Satellite Data Home Satellite Data

When enabled “The system broadcasts NMEA messages”, GNSS Tool will broadcast
complete NMEA sentences (e.g., GPRMC, GPGGA) to the system, allowing
professional GIS software to parse them for high-precision positioning, satellite status,

and timing data. Turn on this switch if you need to obtain complete NMEA data.
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System settings

Keyboard Shortcut >
Screen orientation >
Language >

The system broadcasts NMEA messages .

System location additional NMEA
message

About >

If you want to send some commands, you can send them in H-terminal.

NMEA OUTPUT H-TERMINAL

V)0, 050020,0.0#0{10+0.O(0VIO+O+O&
Q0L +.50010)0.02001 -

+ 29 010,0*0S OHIO Q) . ©) -0V#O0Q(06* -
0O 9-9) -0+ .09

©)9()0& +O QOO+ O+ 0QCI+&*! & -
*ATQ * # A(Qz# 1) 6X1Q.9) (@ €.9-49030-9-
HOFO*QUQ*A 2_QIO+Q1Q9*A' 2992 . )90/
+@ Q5 dN"

Error! Invalid key word!

EB024F87

QDI HOP @i O VIRP2QU2 @Y?
QA*QaOR QO ©VS@,V5A-0 09009

© [00049?9 B¢ ©05?GODIIQ , Qi

R -2 QU222

QOEQIO] OOQLOO OO O+IA 00040 © VDS
N Q@i Q@O 1? 2099 %Q! 9CHY.920. 97O
Q. O(QANOSO'O ©050)010-00
9)0.050020+0-OHO{#O+O-
Q(QOIO+O+QLO O * -

% QVQ)O. V2OV, * O OIP,9*O% QHIO. O .
O - QO#Q0Q( 00+ - 00 0-Q) -0+ . 0O
0)0()0 +00I0., O+ /QCI*&*" % -

*A1Q * " A(@z# 0) 6'XI9-9)(@ ©.9-49039-

QO HOFO+Q0O*A 1_QlO+Q0Q*A' 2992 .)0&./
+9 95, 90OIODIO & OO S QUIXI?

2 QU2 @Y?QA*QaQR'QtO OV 4@)%

%6 @dQ6@sI7IIRQIODIIQP @ @i 209&OP %!
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