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SurPro6.0 Software Overview

1.1 Software Introduction

SurPro6.Goftware iISGUANGZHOU ALPHA GEOINFO CO.,LTD. developed based on GNSS hi
gh-precision location application development of engineering surveying application software, devel
opers according to years of mapping development and market experience accumulation, combined
with a large numberfandustry users using habits and Android operating style habit fusion, Develo
ped highprecision position measurement and acquisition, pointskalke road desigistake CAD

and other powerful and simple operation of engineering measurement applioftiares The soft

ware has the characteristics of simple operation andftisedly operation process, powerful road
design and constructiatakefunction, powerful CAD drawingtakefunction, functional menu dis

play is convenient for users to customize design and so on.

The following describes the basic functions of the software: The software mainly includes four parts:
project, instrument, measurement and tool.

1.1.1Project

This pat is mainly for project configuration, project data management and software Settings and
other related operations, mainly including project management, calculation of conversion
parameters, base station translation calibration, coordinate system passtigtgr coordinate

point library, code library management, survey area setting, conversion setting, software and other
functions.

1.1.2Device

This part is mainly aimed at the operation related to the connection epragision GNSS
equipment and equipent setting, mainly including communication setting, mobile station mode
setting, reference station mode setting, static mode setting, instrument information viewing,
instrument setting, satellite star map star map and positioning information viewing.

1.1.3Survey

This part mainly uses GNSS position to carry out field data measurested@and other
operations related to industry application, mainly including point measurement, fragment
measurement, control point measurement, Eiake CAD, linearstake site elevation control,
road desigrstake GIS data collection and other functions.

1.1.4Tools

This part is mainly related to the measurement of some common practical tools, mainly including
coordinate conversion, Angle conversion, perimeter aakalation, calculator and other functions.

1.2 Software Installation and uninstallation

Installation process:

1. Download androi®urPro6.Gsoftware instattion (*.apk).
1
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2. Copy theSurPro6.Gsoftware installation program to your mobile phoHarfdheld device. Find
the software instaditionin file Management on your handheld device and click the installer to instal
[ it.

3. Click the desktourPro6.Goftware to enter the software (you néedreate a project when ent
ering the software for the first time, and it will automatically open the software and use the project a
fter each startup).

Uninstallationprocess:

Uninstall Method 1: Hold down the software icon on the desktop, drag it tortimstall option box,
and click OK to uninstall the software.
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Project

The main window is displayed. Click Project.Figuré& 8hows the correspondingenu. Theprojec
t includes project managemelugcalization calibrate pointcoordinate system, poidatabasecode
library management, survegnge settingssoftware setting, about software and other functions.

NE oeee - w5 % 308 1 09:20

HiNa +

Disconn...

VINA  0/0
20220317

N )
_ll] ] M & ?
P
Project Localization Calibrate
Manager Point
!
= 1l
M~ & [E
Coordinate Points Code Library
System Database Manager

Ed &

Import data  Export data Survey Range

Settings
o Oty
Grid to Software About
ground Settings Software
p— .
@ N < ‘=
Project Device Survey Tools

Figure 2 -1

All data and operations of the software are stored and managed by engineering pr
ojects. After entering the software for the first time, you must create a projec

t first. After entering the software each time, the software will automatically

load the project  used for the last time. Each Project is stored in the correspon
ding directory (default location: Internal storage ->SurPro- >Project) as a Proje
ct name folder. The basic information of the Project is stored in Project name.j

ob, and other data is stored in the corresponding directory file.

2.1 Project Management

Click [Project]-> [Project Management], as shown in Figure-2.Projectmanagement includes cr

eating a project, removing a project, opening a project, and opening a disk project that is not in the |

Ist.

Click the item shown in the item list, and the functions of remove and open will appear, as shown in

Figure 2.12. Click Renove, as shown in Figure 23l to remove the project from the list. If you se

lect Delete data file at the same time, the data on the disk of the project will be deleted; if you do no

3



SurPro6.0 User Manual

t select delete data file at the same time, the project will only be eshfosm the list, and you can
open the project in other projects later, as shown in Figuré.2.1

Click New Project, as shown in Figure 2A1To create a Project, you need to fill in the Project nam
e, operator, Project description and other basic infoomaif the Project. You can also modify the
path of the Project in disk (internal storag&urPre>Project by default), click Next, and fill in the

coordinate system parameters used by the Project. As shown in Figéreclkck Finish to comple
te the n& project.

W $ 101 =009:22

oy ; w30t =0 09:24
é Project Manager 6 Project Manager

Current Project Current Project

20220324 ., 20220324 .

Internal Storage/SurPro/Proj... 2022-03-24 09:22:43 Internal Storage/SurPro/Proj... 2022-03-24 09:22:43

Project List Input query keyword Project List Input query keyword

20220317 2q 1
Remove
Internal Storage/SurPro/Project 2022-03-17 14:02:08 nte age/SurPrd 2022-03 2:08

Are you sure to remove
project?

i The data file will be deleted at
same time.(Unrecoverable)

BT

Figure 2.1 -1 Figure 2.1 -2 Figure 2.1 -3
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ws 30t =0 09:26 el el ws 3101 =0 09:27 ommama o 3101 =0 09:28

6 Import File Settings é Create Project é Create Project

Coordinate systems

File Name Basic Information S Basic Information ST CRIE
. . . Coordinate systems parameters Local
Proiect document(.iob..zip) > 5 S
File Type sject documenty.jc > Project Path  Internal Storage/SurPro/Project > type parameters
Internal Storage/SurPro/Project Project Name 20220324 X o —
Name Default =
|<§ Go to internal storage root directory Operator Ellipsoid Parameter

|9 Go to program storage directory

Distance Unit Meter CGCS2000
49 R Semimajor axis: 1/£:298.257222101 7
eturn N T 6378137
Angle format dd°mm'ss.ssss’ >
(=) 20220221 ITRF Parameter
- Lat/Lon format dd°’mm'ss.ssss” >
(=) 20220324 Not Set 2
=i Default 1st Point Name Pt1 > Projections Parameter
Notes Transverse Mercator
Central Meridian E111°00'00"
Date Created 2022-03-24 09:26:56 False Northing(m) 0.000
False Easting(m) 500000.000 ~»
Use last project coordinate system @ Scale Factor 1.0000000000
parameters - .
Projection Height 0.0000
Latitude of Origin NO°00'00"
“ “
Figure 2.1 -4 Figure 2.1 -5 Figure 2.1 -6

2.2 Localization

Click [Project]-> [Calculate conversion parameters]saswn in kg.2.2-1.The highprecision posi

tion obtained by the software from GNSS equipment is the longitude and latitude coordinates of sat
ellite positioning, but in actual engineering operations, the plane coordinates of the ground are ultim
ately neededor measurement and applicatithe customer has coordinate conversion parameters,
the coordinate system parameter values can be directly set in the coordinate system (Detail 2.4). If t
he customer does not have specific coordinate system parametéing tatresponding values of |
ongitude and latitude coordinates and plane coordinates are called ponits! Inthe case of cont

rol point data, conversion parameters can be calculated by this function and applied to engineering p
rojects.

In conversiomparameter management, you can manually add control points, as shown in Figure 2.2
2. Youcan also import control point parameters in multiple formats, as shown in FigeBeTh2
commonly used formats are listed. You can set a format to be commonlgrusetgas shown in Fi

gure 2.24, or add a custom format, as shown in Figure52.[a the control point list, click the data

item to enter modify edit control poiparameters. Youan hold down a data item to select multiple
data items and delete all datems, as shown in Figure 262 Youcan also export control point dat

a to a file and provide it to thirgarty software.

After editing the control point parameters, calculate the conversion parameters of the control point a
nd click "Calculate” to pop ugne setting of calculation parameters, as showngr22-7. Thepara
meter conversion process includes ellipsoid datum conversion, horizontal correction andogartical

5
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rection. Theconversion parameters that can be calculated may be all or part of the combination. The
calculated conversion parameters are consider@guleias long as the corresponding accuracy is ac
hieved within the permissible accura@nge. Ellipsoideference conversion is usually seven param
eters, which is the conversion parameter of spatial rectangular coordinates between two ellipsoids.
Horizontd correction method includes four parameters and horizontal difference parameters, and el
evation correction method includes weighted average, plane fitting, surface fitting and vertical plane
error. Undemormal circumstances, if the operation scope ig wede, it is necessary to use ellipso

idal datum conversion to meet the accuracy requirements of all control points; if the operation scope
is relatively small, the corresponding accuracy can be achieved by plane correction.

After the calculation conditiaare configured, click OK to display the calculation results of conver
sion parameters, as shown in Figure-2.2Afterthe conversion parameters are calculated, the calcu
lation report can be exported for project review and inspection. If the conversangiars are qua

lified, the parameters can be applied to the engineering project, and the normal measurement operati
on can be carried out.

w5 %106 = 09:30 : e e o %101 5 09:31 el el @ %101 ) 09:32
€ Localization & Localization & Format select
Content List Name File Format
: ) COT format(cot
Known Point Coordinates @, ( )
Point Name,Northing(Known Point),Easting(Known
Northing Point),Elevation(Known Point),Latitude(GNSS

Point),Longitude(GNSS Point),Altitude(GNSS Point)

Easti .
— Transformation parameters file(loc)

v

Elevation
GNSS Point Coordinates @

Latitude
Longitude
Altitude

Options

Use Horizontal Control

Use Vertical Control

88

Figure 2.2 -1 Figure 2.2 -2 Figure 2.2 -3
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w30

€& Format select

File Format

COT format(cot)

Point Name,Northing(Known Point),Easting(Known
Point),Elevation(Known Point) Latitude(GNSS
Paint),Longitude(GNSS Point),Altitude(GNSS Point)

Transformation parameters file(loc)

puU(d

Delete

scongitude( o Point) Altrtade(GNSS PO

=1 09:37

& Custom format

Format name
Extension name

Field delimiter

Options
(null)
Northing(Known Point)

Elevation(Known Point)

Longitude(GNSS Point)

Custom format description

w308 =0 09:37

€ Localization

Content List

s () setect ail(3)
Pt1
Comma(,) >

H361.450
Pt2

=R

Figure 2.2 -5

é Localization Settings

Convert Method

Datum para + H correction + V

correction ?

Datum Para Model(7-para) ~ Strict Bursa-Wolf >

Horizontal Adjustment Model

Vertical Adiustment b
Convert Method

Horizontal Adju 5
stment(TGO)

Vertical
o)) >

0.1 >

H Adjustment + V Ajustment

01 >

H correction + V correction

Datum para + H correction +

V correction

Datum Para(7-para)

Figure 2.2 -4

BN42°03'43.8034"
LE109°50'34.8336" E:403604.000

w B0 =009:51

Share  Delete  Cancel

HRMS:0.000 VRMS:0.000
N:4659714.000

h:715.000
HRMS:0.000 VRMS:0.000

BN42°04'01.2464" N:4660266.000
LE109°49'50.6696" E:402596.000

p— H356.343 h:710.000
oint Name
Pt3 HRMS:0.000 VRMS:0.000
Easting(Known Point) BN42°04'14,9555" N:4660698.000
LE109°49'22.0984" E:401945.000
Latitude(GNSS Point) H308.267 h:662.000
Altitude(GNSS Point)
Figure 2.2 -6

Localization parameter
calculation result

Ellipsoid Parameter

CGCS2000

Semimajor axis:
6378137

e

1/£:298.257222101

Projections Parameter

Transverse Mercator

Central Meridian E111°00'00"
False Northing(m) 0.000
False Easting(m) 500000.000
Scale Factor 1.0000000000
Projection Height 0.0000
Latitude of Origin NO°00'00"
Datum Parameter

Strict Bursa-Wolf

AX(m) 419.337749
AY(m) 99.291093
AZ(m) 591.153978
Aa(s) -0.853102
AB(s) -1.81745
Ay(s) 7.860936
Scale(ppm) -0.9959746517

Apply

Fgure 2.2 -5
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2.3 Calibrate Point

Click on [project]- > calibrae point as shown in figure 2.3 1, in the process of practical application,
GNSS difference datzombined solution of equipment through the base station is of high precision
position, here we know reference station coordinates is known, in fact, the output-pfdaggion

GNSS equipment location is the relative position of base sthitithe actuabpplication process, a

part from some users using the differential data of CORS reference station, a considerable number o
f users also use the differential data of reference station transmitted by their own GNSS equipment.
When transmitting differential da by their own station construction, a project may involve multipl

e startup of reference station, and when starting reference station, The start position and start the bas
e station coordinates may change, and start the coordinates are not necessayfly thehe case

of without calibration, use these stations difference of mobile station coordinates would be a mistak
e (in the same place, the use of differential data measurement and the coordinates of the new differe
ntial data before get the coordieatof the different). Therefore, translation calibration is required w

hen the mobile station receives the differential data of the new base station for measurement operati
ons, so that the coordinates obtained by the software are matched with those blytaomatkecting

the last base station.

After the starting coordinate or starting position of the base station changes, it is necessary to use a
known position to calibrate the coordinates correctly.Select a known point in the point library (usin

g the coordiates measured at a certain position of the last base station), then put GNSS equipment

at the position of the known point to measure a new anchor point and calculate the deviation, as sho
wn in Figure 2.2 After the point is determined, the coordinatesereed by the software are match

ed with those measured last time.

Base statioroordinateshanges remind whether to recalibrate. If it is to receive differential signals
from seltbuilt reference stations, base station coordinates change, indicating that base station transl
ation calibration needs to be carried out, and translation calibragienfs to be recalibrated.

Note: THE CORS reference station is a long running reference station whose position and starting ¢
oordinates do not change. If the differential data of the CORS reference station is used, the obtained
coordinates will be correcven though the received coordinates may change, without translation c
alibration.
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NESAeEB - @3 i0i100% &) 1504 N FcE@EE - @ 3i00100% 51505
6 Calibrate Point 6 Calibrate Point
GNSS Point Coordinates v @ GNSS Point Coordinates v @
Name Name Pt1
Latitude Latitude N42°03'43.8034"
Longitude Longitude E109°50'34.8336"
Altitude Altitude 361.450
Known Point Coordinates % [# Known Point Coordinates v [2
Northing Name Pt2
Easting Northing 4660266.000
Elevation Easting 402596.000
Result Elevation 710.000
Result
Adjust Time 2022-03-24 15:05:38
North Offset 535.547
East Offset -1365.096
Height Offset -5.108

Figure 2.3 1 figure 2.3 2

2.4 Coordinate System

Click [Project]-> [Coordinate System], as shown in Figure-2.4 he coordinate system parameter

s are to convert the longitude and latitude coordinates received by GNSS equipment to the plane co
ordinates required by users through certain algorithm cailenldar his calculation is converted to se

t correspondingparameters. Thehole calculation conversion process is as follows:

1. Original latitude and longitude coordinatesSpatial cartesian coordinates of the WGS84 ellipso
id: use the WGS84 ellipsoid @aneter;

2. Spatial cartesian coordinates of WGS84 ellipseiBpatial cartesian coordinates of target ellipso
id: use datum conversion parameters;

3. Spatial cartesian coordinates of target ellipswidiarget latitude and longitude coordinates: use t
argetellipsoid parameters;

4. Target latitude and longitude coordinate$’rojection plane coordinates: use target ellipsoid + p
rojection parameters;

5, projection plane coordinates target plane coordinates: use plane correction + vertical correctio
n paraneters;

Click "Ellipsoid Parameters" to enter the ellipsoid management interface, as shown in Figure 2.4
Selectthe required ellipsoid from the ellipsoid list. You can also add or delete ellipsoid parameters.

Click "Projection Parameters"” to enter theerface for editing projection parameters, as shown in F

igure 2.43. Youcan choose gaussian projection, UTM projection, Mercator projection, tilted stereo
9
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graphic projection, double stereographic projection, etc. If it is gaussian projection, enterebe c
central meridian, north plus constant, east plus constant, projection scale, datum latitude and other
parameters.

Click "Datum Parameters" to enter the interface for editing datum conversion parameters, as shown
in Figure 2.44. Thetransformation rmadels include Boolean sand, Boolean sand (with origin param
eters), Boolean sand strict algorithm, Helmert, tipammeter transformation models, etc.

Click "Horizon Adjustmeritto enter the interface for editing plane correction parameters, as shown
in Figure 2.45. Thetransformation model includes four parameters and horizontal adjustmoent

el. Alsosupport grid conversion file conversion, import grid offset file, according to the transition p
oint in the grid position, to correct the coordinates.

Click "Vertical AdjustmentParameters” to enter the interface for editing vertical correction paramet
ers, as shown in Figure 264and 2.47.The transformation model includes fixed error, surface fittin

g and vertical adjustment model.Also support geoid file conversion, import fjepmccording to t

he conversion point in the level position, to correct the coordinate eletavetiing file managem

ent interface, as shown in Figure -B4allows users to import and remove levelling files and set par
ameters by selecting requiredddling files.

Click "Local Offsets to enter thdocal offsetseditinginterface. Insmall scale jobs, sometimes ther

e is only one control point, and you just need to translate from the projected plane coordinates to the
target plane coordinates, whicmdae sehere. Thalifference between translation parameters here

and base station translation calibration is that coordinate system parameter setting here will affect a
[l data of the whole project. If there is any change, the transformation of longitddati#ude coor

dinates and plane coordinates will be recalculated, while base station translation calibration will onl
y affect the measurement coordinates after calibration operation.

In addition to manually entering coordinate system parameters, yalstadlick after the name

-= |, select coordinate system parameters from the list of commonly used coosgistates. Com
moncoordinate system management can be added, imported, or selected from a template, or remov
ed from the list with a long press.

10
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asa: -

& Coordinate systems parameters

w % 301100% = 15:09

w3 10100% == 15:10

ITRF Parameter
Not Set
Projections Parameter

Transverse Mercator

Central Meridian E111°00'00"
False Northing(m) 0.000
False Easting(m) 500000.000
Scale Factor 1.0000000000
Projection Height 0.0000
Latitude of Origin NO°00'00"
Datum Parameter
none
Horizon Adjustment
none

Vertical Adjustment Parameter
none

Local Offsets

none

@sEl - @i

6 Datum Para

v

v

5
7

=15:11

Mode Bursa-Wolf >
AX 419.337749
AY 99.291093
AZ 591.153978
Aa(s) -0.853102
AB(s) -1.81745
Ay(s) 7.860936
Scale(ppm) -0.9959746517

Content List

Beijing54

Semimajor axis:6378245

1/f:298.3 €2:0.006693421623
XiAn80

Semimajor axis:6378140

1/f:298.257 €2:0.006694385
CGCS2000

Semimajor axis:6378137

1/f:298.257222101  e2:0.006694380023
WGS-84

Semimajor axis:6378137

1/:298.257223563  €2:0.00669437999

WGS-72

Semimajor axis:6378135

1/f:298.26 €2:0.006694317778
WGS-66

Semimajor axis:6378145

1/f:298.25 €2:0.006694541855
WGS-60

Semimajor axis:6378165

asa|- Wi

Mode Horizontal Adjustment(TG0) >
Translate Northing -0.000042
Translate Easting 0

Rotation -0°00'00.000001"
Scale 1

Original Northing 4660226.000042
Original Easting 402715
Grid File none >

Projections Mode

Transverse Mercator >

Central Meridian E111°00'00" @
False Northing 0
False Easting 500000
Scale Factor 1
Projection Height 0
Latitude of Origin N0°00'00"

Mode Surface Fitting >
AD 0
Al 0
A2 0
A3 0
A4 0
A5 0
Original Northing 0
Original Easting 0
Geoid File none >

Figure 2.4 -4

Figure 2.4 -5
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pEREAINIT @e@E- @3D000%EN1515 | SEEAE g s @@@EE - wR0100%EN 1517 | SRR @@@E - w0k i0i100% & 521
& Vertical Adjustment & Geoid file
Mode Vertical Adjustment(TG0) > | Content List Content List
Adivstment Constant none wgs84
ljustment Constan 0 WGS-84
X Transverse Mercator  E0°00'00.0000"
North Slope(ppm) 0 | ChileEGMO08
Internal Storage/SurPro/Geoid/ChileEGMO08 test
East Slope(ppm) 0 WGS-84
Transverse Mercator  E0°00'00.0000"
Original Northing 0
Original Easting 0
Geoid File none

Figure 2.4 -7 Figure 2.4 -8 Figure 2.4 -9
2.5Points Database

Click [Project]-> [Points Databageasshown in Figure 28.. Hereyou can view and manage the p
oint data in the project, including adding, deleting, restoring, viewing point details, importing, expor
ting and other functions.

Add: as shown in Figure 22 manually input roll call, code and cesponding coordinates;
Delete: As shown in Figure 23 you can hold down and select points in batches to delete.
Recover. Restore the point data that is mistakenly deleted, as shown in Figute 2.5

View point details: Click the data item in the listview point details, as shown in Figure BZ%sm
ooth point) and 2 (control point. Youcan also modify the roll call code information, and for co
ntrol points, you can also export from here to generate control point reports.

Import: Select the format of the data to be imported, and select a data file to import the data, as sho
wn in Figure 25-7. Youcan also set common formats and add or delete custom formats in format m
anagement.

Export: Select the data format, location, and file name, and click Export to export data, as shown in
Figure 2.58. If you choose to export multiple formats, it Mok generated in a folder.

12
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o w5 3 10t =)10:03

6 Points Database

o

w %101 =110:03 ey 1l il B o % 101 =)10:04

Name > Input query keyword

7/ Pt1002 Smooth P.. T:2022-03-28 10:02:09.314

N:2547686.772 h:-1.845

E:807666.479 Code:

7 Pt1001 Smooth P.. T:2022-03-28 10:02:07.293
N:2547686.840 h:--1.844

E:807666.302 Code:

7 Pt1000 Smooth P.. T:2022-03-28 10:02:05.275
N:2547686.827 h:-1.802

E:807666.309 Code:

7/ Pt999 Smooth Po... T:2022-03-28 08:43:56.173
N:0.000 h:0.000
E:0.000 Code:

Name Pt1003 Name > |nput query keyword
Code - D Select All(2) Share Delete Cancel
7 Pt1002 Smoot... T:2022-03-28 10:02:09...
Coordinates Type Local Coordinate > N:2547686.772 h-1.845
E:807666.479 Code:
Northing =
. Pt1001 Smoot... T:2022-03-28 10:02:07....
. [ N:2547686.840 h:-1.844
Easting J
E:807666.302 Code:
Elevation 7/ Pt1000 Smoot... T:2022-03-28 10:02:05...
N:2547686.827  h:-1.802
Add time 2022-03-28 10:03:39 E:807666.309 Code:

. 7 Pt999 Smooth... T:2022-03-28 08:43:56....
[_. N:0.000 h:0.000
E:0.000 Code:

Figure 2.5 -1

or w30 =) 10.05

Figure 2.5 -

or

& Point Details

2 Figure 2.5 -3
s R0t =0 10:07 Sl Sl = o s RI0=11019

& Point Details

Name > Input query keyword

B Select All(0)

7 Pt999 Smooth... T !
Range selection
N:0.000 hi: ‘ o

E:0.000 Code:

7 Pt1001 Smoot... T:2022-03-28 10:02:07....
N:2547686.840 h:-1.844
E:807666.302 Code:

Figure 2.5 -4

Name Pt1000 X Code EE Name Pt1004 > Code EE
Antenna Height 1.8+0.000m > Antenna Height 1.8+0.000m >
UL UYL Lo UL
Solution Status FIXED (31/36)  Easting(m) 807665.402
Elevation(m) -0.671
B N23°00'00.0021" N 2547686.827
L E114°00'00.0131" E 807666.309 Statistics
. Al802ln 11802 Qualification rate(%) 10
Mean square error(mm) 399.5
Scale Factor 1.0011693932  Aplane max(mm) 645.5
Aheight max(mm) 485.3
Speed 2 Heading 0.020  Observation Time(S) 97
Start Time 2022-03-28 10:15:02.346
PDOP 0.260 HRMS 0.050 )
End Time 2022-03-28 10:16:38.103
HDOP 0.200 VRMS 0.090  Record number 20
VDOP 0.200 AGE ZgcLilfiedlpaints 2
Over Limit points 18
Average GPS Count 1 Average GPS Count 5

The best field observation data

Base ID 22 Distance to Ref 27.204 Name Northing Easting Elevation

UTC time 2022-03-2

Figure 2.5 -5

13

b7  2547686.521 807665.408  -0.712
8020205275 510 2547686.461 807665.484  -0.472
b10 2547686.568 80766545  -0.899

Export Report

Figure 2.5 -6
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o w3 3 10 =011:05 gt e a@ge - o R 101 =011:05

& Format select & Export File

File Format Export Path Internal Storage/SurPro/Export >

Cass format(dat)

Point Name,Code, Easting,Northing Elevation File Name Gioiectane +

Local coordinates format(csv|dat|txt) ~ Choose Export File Format
Point Name,Northing,Easting,Elevation,Code Cass format(dat)

Geodetic Coordinates format(csvldat\ Point Name,Code,Easting,Narthing,Elevation

txt)

Export Para
Point Name,Latitude,Longitude Altitude,Code p

SurvCE RW5 Format(rw5) Distance Unit Meter -
FG RAW Format(raw)

GoogleEarth file format(kml)

GoogleEarth file format(kmz)

NETCAD format(ncn)

Point Name Easting Northing Elevation Code

Figure 2.5 -7 figure 2.5 -8

2.6 Code library management

Click "Project"-> "Code Library Management", as shown in Figure2.Ghecode base is préefi
ned by the code attributes of the external collection points, and the code values are quickly filled in
by the choice of the image name description.

In code librarymanagement, as shown in Figure-2,&elect the code library to be used by the proj

ect. You can import the code library, as shown in Figure82d@ manually add the code library, as
shown in Figure 28 and 2.€5. Inaddition to filling the code in theollection point, the same cod

e value can also be set for automatic mapping, which can quickly and conveniently measure the gro
und object icon of straight line and line removal type.

14
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pomsoppatel |l o4 o= ws 3 10t =111.09 . LR aaBe - o-w R I0I =N11:15 mmane | AGB® - o-w R0 =)11:15
€ New A Code-Library €& Code Library Manager & Format select

Name Content List File Format
Content List NeiE Code file(cdb)

PARK ] Code file(csv|dat|txt)

Name,Code

HOUSE S

LAMP AQO3

LAKE A004

Figure 2.6 -1 Figure 2.6 -2 Figure 2.6 -3

o ds 3} 300 =0 11:21 R AG@Be ov s 101 =011:20

Name Name test
Content List Code A1 X
test ree  Auto connect by code @

Data Type line
Layer Name Default >

test Al

Figure 2.6 -4 figure 2.6 -5

15



SurPro6.0 User Manual

2.7 Survey RangeSettings

Click [Project]-> [Survey Rangé&etting], as shown in Figure 3.Z. Thefunction is to determine

whether the current positioning position is within the range of the measurement area in real time by

setting a certain range of coordinates in the process of field measurement. If it is beyond the range, i
t will timely remind theuser of the scope of the work beyond the scope, so as to avoid the user to do

the work beyond the scope of work.

Edit and manage the test range, including adding coordinates, batch selecting from the point databas
e, as shown in Figure 2Z, and importing and exporting the coordinates of therd@gfe. Yowan
view a preview of the test area, as shown in Figure2.7

1 a@age - orus R0 =011:22 e aaBge - orus R0 =0 11:25 wm Aage - orus R0 =11:26
é Survey Range Settings 6 Survey Range Settings 6 Survey Range Settings
Point Coordinates Preview Map Point Coordinates Preview Map Point Coordinates Preview Map
Content List Content List ‘
[j Select All(1) Share Delete Cancel
Pt1004
. N:2547686.4... E:807665.402 H:-0.671
— Pt1003

N:2547686.2... E:807666.990 H:-0.721

~— P11002 Pt1002
N:2547686.7... E:807666.479 H:-1.845

P11004

Pt1003

0.5m
Button Button
i L5 o oo | s 55 o | o | o

FIG. 2.7 -1 FIG. 2.7 -2 FIG. 2.7 -3

2.8 Software Settings

Click [Project]-> [Software Settings], as shown in Figure-2,82.82, 2.83, 2.84. Thesettingsnc
lude system Settings, display Settings, voice prompt Settings, and shortcut key Settings.

System Settings: As shown in Figure-2,8hesettingsmainly include length unit, Angle display fo
rmat, mileage display format, language, and text coding.

Display setting: as shown in Figure 22it mainly includes mapping display of measurement data,
display sequence of north coordinate and east coordinate in the database, interface style, screen dire

ction and other Settings.

16
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Shortcut key Settings: As shownhigure 2.84, the manual physical keyboard is predefined to trig
ger corresponding functions, and shortcut keys are added, as shown in Figur8&ett functio
n for which you want to define a shortcut key and set a shortcut key. This functiontcgyded
quickly during applicatioomeasurement. Yocan also hold down and delete defined shortcut keys.

o= 13 4 10 =0 11:28 EERAEL T a@Be - o= 13 R 101 =011:29 el | bR Be - ot} =)11:30
6 Software Settings é Software Settings é Software Settings
System Voice Shortcuts System Voice Shortcuts System Voice Shortcuts

Language English > = Language English » Prompttone

T ANSI > | Text encoding ANgl > Stakeout range error @
Distance decimal 3 Distance decimal B Save Point ()
Angle decimal 4 Angl 4 » Volume

Lat/Lon decimal 4 > lat/l |jst B \/oice broadcast a
Station. Format 0.000 > = Static Grid 00 > 115 setting mmm
CAD Background Color White > CAD  Sjmple Tite > N

Coordinate order habit Northing,Easting Coordinate order habit Northing,Easting > Options

Interface style Grid Interface style Simple > Work mode @
Screen orientation Portrait > = Secreen orientation Portrait > Data Link Status @
Full screen display Full screen display O Solution Status

Figure 2.8 -1 Figure 2.8 -2 Figure 2.8 -3
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ow s} prereretaicl R ov s} = 1131

& Software Settings & Shortcuts

System Voice Shortcuts Function description Record point >

Content List . A
S Function description )

Record point

Points Database
Survey Settings
Antenna Parameters
Code Library Manager
Zoom in

Zoom out

Jump map center

Full Map
EIEEE
Figure 2.8 -4 figure 2.8 -5

2.9 About Software

Click [Project]-> [About Software], as shown in Figure 2L9Softwareregistration and authorizati
on information, software version information, copyright informatkta, Hereyou can activate aut
horization, transfer authorization, check the new version amdfgedback.

Software activation: Enter the entitlement code or scan the QR code to activate the software, as sho
wn in Figure 3.2.

Check the new version: if there is a new version, the new version information will pop up. Click Up
date to update the sofare to the latestersion. Ifthere is no new version, a message is displayed in
dicating the latest version.

Feedback: As shown in FIG. 33 in order to provide better services to users, if you have any probl
ems during the use of the software, you can feedback the problems to our technology through here,
and we will provide you with immediasaipport. NoteBe sure to leave your contact information
(mainly email), the problem description is as complete as possible, if there is any attachment (icon,
video, document, etc.), you can submit it together, thank you!
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é Software activation

Activation ID  A0D422022119685

Expiry date 2022-6-23(34***EC4136)

SurPro V6.0.20220325
GUANGZHOU ALPHA GEO-INFO CO.LTD

TransOut Activation =~ Software activation

Enter activation code fwsl  Feedback content(required)
1 2 3 A B
Contact
4 5 6 C D
7 8 9 E F

E-mail(required)
0 Backspace

Appendix: Add

Figure 2.9 -1

Figure 2.9 -2 Figure 2.9 -3
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Device

On the main interface of the software, click the corresponding function mebewt§, as shown
in Figure 31 and 32. Theinstrument includes communication setting, mobile station mode, base st
ation mode, static mode, instrument information, instrument registration and other functions.

1 a@E@e - o %5 R W 11:41 epn | VS A@@EE - O Wiy} ) 17:43
H:NA ™  FIXED H0.050
Disconn... * + & * i +
V:NA  0/0 Age3  V:0.090 31/36 ggy
20220328 20220328
N7, ; & & ;
’ E 5..:::'.(‘
Communicati Rover Base Communicati Rover Base
on on
& o] & Lo
Static Device Device Static Device Device
Information Settings Information Settings
& =
Device Device
Activation Activation

m ? 20 ‘= m ? P ‘=

Project Device Survey Tools Project Device Survey Tools
Figure 3 -1 FHgure 3 -2

The data measurement, collection and application cddftevare are based on the application of G
NSS highprecision position. Before operation, it is necessary to establish communication with GN
SS positioning equipment. The software obtains-pigdtision position from the equipment, and th

e equipment also eés certain conditions to obtain highecision position, and equipment paramet
ers need to be configured.

3.1 Communication

Click [Devicqd -> [Communication], as shown in FIG. 311 Selecthe instrument manufacturer, in
strument type and connection mode, then select the device parameters, and click "Connect" to comp
lete the deviceonnection. Aftethe device is successfully connected, the main window of the soft
ware is displayed, as shownFigure 32. Thenenter communication Settings, as shown in FIG. 3.

2-2, and click to stop crossectional device connection.

1. Devicemanufacturer: The software supports access of positioning equipment from GNSS instru
ment manufacturers such &spcon, Sokkia, Trimble, Emlid, eas shown in Figure 3.2.

2, Devicetype: usually RTK, some manufacturers of equipment according to the equipment model.
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3, Connectiontype: WIFI connection, serial port connection, TCP client connection, etc., which ma
y be supported by different instrument manufacturers. The basic Bluetooth mode is basically suppor
ted by all manufacturers.

4. Click6 u p dtadnter@luetooth search and séiet, as shown in FIG. 3:4. Click device to sel
ect the device to be connected.

5. After the device is successfully connected, click "Debug" to view the data of communication bet
ween the software and the device, as shown in Figuré. DEbugging commamsdccan be sent to th
e device to troubleshoot problems related to device positioning through the communication data.

o 45 R =) 11:44 Sl %l = o w3} =0 11:50 il = o 63} =) 11:46

6 Communication

Device manufacturer AlphaGEO >  Device manufacturer Alpha GEO > Device manufacturer Alpha GEO >
Device Type RTK(L6/L300/L600) >  Device Type RTK(L8/NetBOX1) > | Device Type RTK(L6/L300/L600) >
Connection type Bluetooth >  Connection type Bluetooth > | Con Blusiooth >
. . B Device manufacturer
Device Para Device Para Devic
Alpha GEO
*) L60099U0018 *) Z231306869005458 *) 5
39:55:30:30:31:38 DC:4A:9E:AF:87:FA Topcon :38
Sokkia
Trimble
Emlid Reach
Other

Figure 3.1 -1 Figure 3.1 -2 Figure 3.1 -3
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E o oaAEed- o-wi =15 TE AEE8 - o-wi =152

& Bluetooth €& Communication Debug

Bluetooth Device list Common Commands

v

*) Z231446869014619

Input Command
14:00:20:03:82:63
RXD [] show debug command only | | Save

D N T A P S LT R N P IR RV R

*) L6U91905056

39:30:35:30:35:36  SBDGSA,M,3,1,2,3,6,16,27,28,39,59,60,,3.7,2.

SGPSNR,4,1,16,1,36.0,35.6,43.7,4,45.9,45.2,4

39:30:3530:3331  SGPSNR,4,2,16,87,35.3,,161,41.0,36.4,31.2,1

SGPSNR,4,3,16,166,39.2,43.0,39.3,176,43.9,4

*) 231306869005458 SGPSNR,4,4,16,199,43.0,,38.7,265,38.8,44.9,«
DC:4A:9E:AF:87:FA

*) L6U91905031

*) L60099U0018 #INPUT,DIFFERENCE,OK*45

R 4BESTPOSA,COM2,0,0.0,FINE,2203,100369.

Bluetooth Device list 23.19008749,113.40557145,56.241,-6,562,W

$GPVTG,5.92,T,5.92,M,0.031,N,0.058,K A*2C

§ X7C21800070
s29090304730 SGPGSAM31,421,,.,,,4.6,2.9,3.634
SGLGSAM,3,66,87,.,.,4.6,2.9,3.6%21

§ 232086869027692 SGAGSAM,3,4,12,33,,.,,4.62.93.614

corsrosneree SBDGSAM,3,1,2,3,6,16,27,28,39,59,60,,4.6,2.

* Z31336869009987 #INPUT,DIFFERENCE,OK*45

DC:4A:9E:AC:7A19

Figure 3.1 -4 Hgure 3.1 -5

3.2Rover

Click [Devicq -> [Rovel], as shown in FIG. 3:2.GNSS positioning device can be calculated by sa
tellite reception positioning coordinates, in the case of no other conditions, due to the effect of atmo
sphere of signal positioning device can only get a single pothe coordinates of the location, the
accuracy is not high, in order to ensure the GNSS can get high precision position, in addition to GN
SS satellite reception decoding position with the device itself, Also need to receive another near the
fixed positon of GNSS signal equipment, signal as reference signal to another device, because of th
e influence of the atmosphere to the signal in a certain region within the scope of basic consistent, r
eference signal in the condition of known coordinates, two grolieNSS calculated can be high
precision position, fixed position of GNSS device known as the base station, GNSS equipment with
unfixed position is called mobile station. Compared with GNSS satellite signal of mobile station, d
ata transmitted from refemee station is called differential data, and data transmission mode is calle

d datachain. Thesetting of mobile station mode is to set GNSS as mobile station and configure cert
ain parameters to transmit GNSS satellite signals of the reference statierGN®%S equipment in

a certain way, so that the GNSS equipment can obtairgnagision positioning position.

In addition to differential data transmission configuration, basic parameters such as height cutoff An
gle of GNSS and whether PPK is enabled daa e set. Click basic parameter content to enter the
parameter editing interface, as shown in Figure23 Whenthe altitude Angle is lower than a certai

n value, the satellite signal can not be received. In the case of poor satellite signal at aléw Ang

is conducive to precision calculation. The PPK parameter is to record the original GNSS observatio
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n data to the GNSS receiver and use the-pastessing algorithm to calculate the hygtecision co
ordinates.

MR O AEed - o-wRENss | = ABEE - o-wi =55
€& Rover mode settings & Basicpara
. - —

Basic para im== Cut-off Angle 5 >
Cut-off Angle:5 AGE:60 .
Disable PPK AGE 60

Datalink Settings Record raw data O
Data Link Internal Radio >
Channel:1 Frequency:411.05
Protocol: TrimTalk 4508
Base Coordinates Change Alert ()

Figure 3.2 1 figure 3.2 2

Differential data parameter setting is mainly to set that the differential data of the reference station
will be transmitted to the current equipment in some way, so as to provide necessary calculation con
ditions for the equipment to solve highecisioncoordinates. Dathnk mode mainly includes built

in radio, external radio, host network, notebook network armhsémongthem:

1. Built-in radio: as shown in Figure 312 the builtin radio of GNSS equipment receives differenti

al data of the radio statn according to a certain protocol and frequency for-pigdtisioncalculati

on. ClickParameters to modify and edit the parameters, as shown in FigtBeEh&urdhat the pr

otocol and frequency of the radio station are consistent with that of theitiamg radio station, so

that the data of the normal receiving radio station can be received. If the frequency corresponding t
o the channel is inconsistent with that of the transmitting radio station, click "Default Station Settin
gs" to modify the frequaay corresponding to each channel of the radio station, as shown in Figure

3.2-4. Clickon the icor = You can select the channel frequency configuration from the predefined
channel management list, as shown in Figures3.2

2. External radio: as shown in FI&2-6, GNSS equipment connects to external independent radio
equipment through serial port. After receiving differential data from external radio equipment, it is t
ransmitted to GNSS equipment for higrecisioncalculation. ClickParameter to modify aretit t

he serial port baud rate parameters. In addition to ensuring that the serial port parameters of the devi
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ce connecting to the external radio are correct, ensure that the protocol and frequency of the externa
| radio are consistent with that of the tsamtting radio.

3. Host network: as shown in Figure J.2it refers to obtaining differential data from the specified

server address according to a certain protocol through the SIM card network of GNSS equipment fo

r high-precisioncalculation. ClickParameters to modiignd edit the parameters, as shown in Figure
3.2-8. Whenthe connection mode is differential data transmission protocol, NRTIP and TCP client

are used to input the server IP address, port number, user name and password. The SIM network is a
dedicated netwdr and APN parameters need to be set. CORS server parameters can be selected fr
om the server management list, as shown in Figur®.3A%terthe server address is correctly confi

gured, obtain the access point list and select the corresponding acce$s poiain differentiatiat

a. Inaddition to obtaining an access point from the host network, you can also obtain the access poi
nt from the corresponding network of a mobile phone.

4. Manual network: as shown in Figure-3.@, differential data is obtaindtbm the specified serve

r address according to a certain protocol through the network of the device where the software is loc
ated, and then sent to the device through the communication connection between the software and G
NSS equipment for highrecisioncalculation. ClickParameters to modify and edit the parameters.

The parameter Settings are similar to those of the host network. You do not need to configure APN
parameters. Clicktart connection, if the configuration is ok, the data receiving progaessilbmo

ve around. Ifthe progress bar has no data, check whether the parameters are correctly configured.

Note: builtin radio and external radio data link can be set whether the base station coordinate chang
e reminder, mainly because the radio @away transmission, there may be more of the same freq
uency radio source, can lead to a radio signal gathering, if the received signal, the other may result i
n inaccurate coordinates, to remind the user to check.
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WE OAEEE-- o-wiEI201 ]
é Parameter Settings é Parameter Settings 6 Radio Channel Management
Internal Radio Internal Radio Content List
Hilarget-445
Channel 1 > Cha 1 7 445125 445225 445325 445.425
Channel

445525 445.626 445725 445.825

Frequenc! 411.05 Frequ 11.05 .
duency ' o HiTarget-230
Protocol TrimTalk 4508 >  Prote s > 230725 230.825  230.925  231.025
2 231.125 231.225 231325 231.425
HuaCe
3 456.05  456.55  457.05  458.05
4 459.05  460.05  461.05  462.05
Topcon
5 45155 45355 45555  457.55
45055  461.55  463.55  465.55
6 Leica
445 445125 44525 445375
7 4455 445625 44575 445875
Trimble
8 411.05 41205  413.05  414.05
0 41505 41605 417.05  418.05

PENTAX
433.95 4356 436,675 437.925
439.275 441475 443775 443.95

Figure 3.2 -3 Figure 3.2 -4 Figure 3.2 -5
@ % 100% == 15:50 el el o @ % 100% == 15:51 g T w3 3} 100% =0 15:52
6 Rover mode settings é Rover mode settings é Parameter Settings
Basic para s== Basic para s== Device Internet
Cut-off Angle:5 AGE:60 . Cut-off Angle:5 AGE:60 Connect Mode NTRIP >
Disable PPK Disable PPK
Datalink Settings Datalink Settings CORS Settings —
Data Link Internal Radio »  Data Link Device Internet > = 118.89.104.177] X
Channel:1 Frequency:411.05 ) Connect Mode:NTRIP Port 8885
Protocol: TrimTalk 4508 IP:118.89.104.177  Server Port:8885
User:oliver Password:**xiex User et
Base Coordinates Change Alert
MountPoint Settings Get Password R <>
) - —
MountPoint netbox APN Settings -
Phone internet access O Name
Base Coordinates Change Alert(VRS O User
please close)
Password (<>}

Figure 3.2 -6 Figure 3.2 -7 Figure 3.2 -8
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& % 100% 5= 15:56 RO & % 100% =01 16:08 g 4] & % 100% =01 16:11
CORS server manager Rover mode settings é Rover mode settings
Content List Basic para :E Basic para o=
ok Cut-off Angle:5 AGE:60 Cut-g ’ 3
. " >
1P:118.32.254.18 Port:2101 Disable PPK S MountPoint ) \/
User:test Password:***xx* . . ]
Datalink Settings Datali 0[]00_MSM4| %
Data Link Phone Internet >~ Data net >
VRS.103M3
Connect Mode:NTRIP Conr
IP:118.32.254.18  Server Port:2101 Ip:12 VRS.104M3 >
User:test Password:**xiex User
VRS.104_30M3
MountPoint Settings Get Moun set
VRS.104_45M3
MountPoint 0000_MSM4 Mour M4 >
VRS.105M3
Receive data Recei
i _~ VRS.105M6
Vi
\ ! A
876B ’ Start E [ § VRS.105_30M3
\ \ \
\\_ VRS.105,45M3
Base Coordinates Change Alert(VRS Base Coordinates Change Alert(VRS
please close) please close)
Figure 3.2 -9 Figure 3.2 -10 Figure 3.2 -11
3.3 Base

Click [Devicq -> [Basé, as shown in FIG. 3:3. The function is that GNSS equipment acts as a ref
erence station to send satellite information data in a certain way and provide it to the mobile station
for reception, providing higiprecision calculatiosonditions. Itis necessary to set up the starting c
ondition parameters, starting mode and data broadcast parameters of the base station.

Note: The device is not allowed to move during the base station startup, otherwise the coordinates c
alculated by the mobile statiavill be wrong.

Start conditions include base station ID, height cutoff Angle, differential data format, PDOP limit, d
elay start and other parameters. Click the parameter content to enter the parameter editing interface,
as shown in Figure 3-8. Differental data formats include RTCM2.3, RTCM3, CMR, CMR+, DG

PS, RTCM3.2 and other commonly used differential data encoding formats.

The startup mode includes single point positioning startup, designated base station coordinate startu
p, and measuring point coordie startup, among which:

1. Single point positioning startup: it means that GNSS equipment outputs differential broadcast dat
a for startup coordinates according to the current positioning value (low accuracy);

2. Start with specified coordinates: as shawRIG. 3.32, it means that the early user knows the co
ordinate position in advance according to the location of the equipment, and uses the coordinate val
ue as the starting coordinate to output differential broadcasCtiakathe coordinate parametemn

tent to enter the parameter editing interface, as shown in FiguBeY8 can click on th ¥ The
measurement icon measures a point in real time, or you can click on the coordinate content to select
a coordinate value from the point library.
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3. Positionng coordinates of measuring points, as shown in FIG3 3m3eans that the user collects
a realtime point according to the positioning data of the current GNSS equipment and certain colle
ction and measurement conditions, and starts theime@lpoint acording to the specified coordina
tes. Click the parameter content to enter the parameter editing interface, as shown in-€lG. 3.3

Differential data parameters are mainly the differential data output by the device after the base stati
on is started and tramitted in certain ways, which are received and used by the mobile station. The
main ways include host network, bdiitt radio, external radio and du@nsmissiorcombination.
ParameteBettings are similar to those of mobile stations, the differences are as follows:

1. Built-in radio will have transmitting power. The higher the transmitting function, the farther the d
istance and the greater the power consumption.

2. For host network NTIR protocol, the base station is to set the access point for starting transmissi
on, while the mobile station is to obtain the access point list and select the corresponding base statio
n access point for connection, as shown in Figure3.3

3. The referene station uses the manual network to broadcast differential data independently.

NEeBEeed - @} =086 o MNEeaee - s} = 08:26
€ Base mode settings €& Base mode settings
- — - — - —
Base Setup Para sm=  Base Setup Para s== Base Setup Para o —
Base ID 0 Base ID 0 Base ID 0
Cut-off Angle:5 Diff Mode:RTCM3.2 Cut-off Angle:5 Diff Mode:RTCM3.2 Cut-off Angle:5 Diff Mode:RTCM3.2
PDOP Limit:3 PDOP Limit:3 PDOP Limit:3
Start Up Mode Single Point > Start Up Mode Single Point >  Start Up Mode Single Point >
PPK para PPK para PPK para
Disable > Disable > Disable >
Datalink Settings Datalink Settings Datalink Settings
Data Link Internal Radio >  Data Link Internal Radie >  Data Link External Radio >
Channel:1 Frequency:411.05 N Channel:1 Frequency:411.05 N Baud Rate:38400 >
Protocol: TrimTalk 4... Power:Low . Protocol:TrimTalk 4... Power:Low .

. Set Base . Set Base . Set Base
Collection Startup Collection Startup Collection Startup

Figure 3.3 -1 Figure 3.3 -2 Figure 3.3 -3
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& Base Setup Para €& Input Base Coordinates & Settings
Diff Mode rTcM3.2 > Input Base Coordinates @ Tolerance Setting
Name Pt1005 ; P \
g Solution Limit FIXED >
Cut-off Angle 57 Latitude N23°11'24.3009"
PDOP Limit 2@ 5 Lorllgltude E113°24'20.0931 HRMS Limit 0.05
Altitude 47.776
VRMS Limit 01 >
Antenna Parameters m
Antenna Measured Height(m) 1.8 PDOP Limit 3
Antenna Measurement Type 1eidntt ggr?ti‘i AGE Limit 5>
Antenna Height 1.8 Smooth
Survey delay o>
Average GPS Count 5 >
Settings

Remind when there is same point name O
Point Name Increment 1>

Default Code Same as last point >

Figure 3.3 -4 Figure 3.3 -5 Figure 3.3 -6

3.4 Static

Click [Devicq -> [Static], as shown ini§.3.1-1. Thepurpose of this function is to store the origina

| satellite observation data of GNSS equipment in the setting disk file, record the observation data o
f one time for solving the higprecision coordinate position with static ppsbcessing softare, us

ually used for control poirdcquisition. Statidile roll call, PDOP limit, height cutoff Angle, acquisi

tion interval, antenna parameters and other recording conditions need to be set.
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é Static mode settings

Options Settings

Point name PT1
PDOP Limit 3.0
Cut-off Angle 5 >
Collection Interval 1HZ >

Antenna Parameters

Antenna Measured Height 0

Height from

Antenna Measurement Type Phase Center

Antenna Height 0

Figure 3.4 1

Note: During static recording, the devicen allowed to move, otherwise it will lead to the coordi
nate error calculated after processing.

4.5Devicelnformation

Click [Devicq -> [Devicelnformation], as shown ini§.4.5-1. Youcan view basic information abo
ut GNSS devices, such as the instrument serial number, firmware version, mainboard type, and mai
nboard serial number.
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-~ s 3 100% = 08:54

€& Device Information

Basic Information

Serial L60099U0020
Firmware Version L600-20220216
Current DataLink Phone Internet
Battery Power 95%
Expiry date 20220424

Antenna Parameters

L600
R:80 mm H:38 mm
HL1:29 mm HL2:29 mm

Figure 3.51
3.6 Device Activation

Click [Devicqd -> [Device Activation}, as shown in ig.4.5-1.1f the GNSS equipment has expired, y
ou can obtain the registration authorization code from the dealer and register the equipment here.
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< @ 100% = 08:57

€ Device Activation

Activation Information

Device Serial no L60099U0020
Registration Date 20220424
Enter activation code ‘%
1 2 3 A B
4 & 6 C D
7 8 9 E F

0 Backspace

Figure 3.6 1

3.7 other

1. Click the "battery quantity Icon" in the title bar of the soft\neyou can view théattery statu
S, as shown in Figure 317
FIXED
2. Click on the title bar of the softw#<3MTo enter the communication setting function, as shown
in Figure 3.11.
3. Click on the title bar of the softw#&&E2Y ou can view the location coordinates output by the de
vice, as shown in Figure 3:Z. Youcan view the base station information and star map and star tabl
e information, as shown in Figure 37 3.74, and 3.75. Asthe antenna parameters of the base stat
ion are not transmitted in the differential data, only the phase center coordinates of the base station a
re transmitted. In order to get the ground coordinates corresponding to the starting of the base statio
n, the atenna parameters corresponding to the base station can be input.

4. Click on the title bar of the softw ks
satellite, as shown in Figure 357

You can view the information received by the device

5. Click "Settings" in the title bar of the star m&tpr list to set the switch of the satellite system, as
shown in Figure 3-B.
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B80@ - ®31

Battery Power

Current battery capacity is: 94%

Figure 3.7 -1

& % 100%

& satellites information

Detail Base SAT Info

L1:43
Elevation:36
L1:47
Elevation:26
L1:45
Elevation:49
L1:40
Elevation:37
L1:25
Elevation:12
B1:33
Elevation:45
B1:38
Elevation:46
B1:41
Elevation:60
B1:32
Elevation:74
B1:36
Elevation:60
B1:42
Elevation:30

L2:0
Azimuth:176
L2:0
Azimuth:143
L2:0
Azimuth:194
L2:0
Azimuth:151
L2:0
Azimuth:246
B2:0
Azimuth:123
B2:0
Azimuth:234
B2:0
Azimuth:187
B2:.0
Azimuth:236
B2:0
Azimuth:231
B2:0
Azimuth:137

G27
G32
RO1

E08

Figure 3.7 -4

00% &= 09:00

Detail Base

B N23°11'24.3261"

L E113°24'20.0556"

H 47.562
Diff Mode Auto
Speed 0.196
PDOP 2.100
HDOP 1.500
VDOP 1.500

Inclination Angle
Projection Angle
UTC time

Local time

sBee@ -

Solution Status FIXED(...

@ % 100% == 09:00

& Satellites information

SAT Info  SAT Map
(G3+C12+E2+Q1/19)

N 2567626.320
E 746328.811
h 47.562
AGE 2
Heading 196.76
HRMS 0.017
VRMS 0.022
5°42'03.3258"
264°57'37.9104"

2022-03-29 10:04:08.199

2022-03-29 18:04:08.199

ZOE8Q@ - H}100%

=1 09:01

& Satellites information

Detail Base SAT Info  SAT Map
Base ID 0000
B N23°10'52.9943" N 2566680.883
L E113°2500.3593" E 747491.718
H 44776 h 44.776
Local time 2022-03-29 07:33:06.000

Antenna Height 1.800+0.000m

Distance to Ref 1497.632m

SAT Map

L5:0
Used
L5:0
Used
L5:0
Visible
L5:0
Used
L5:0
Used
B3:0
Used
B3:0
Used
B3:0
Used
B3:0
Used
B3:0
Used
B3:0
Used

=11 09:01

Distance to Ref 1497.62Tm

Figure 3.7 -2

eEB8E@ - w%100%E=009.02

& satellites information

Detail Base SAT Info  SAT Map

50 48

45 45 44

a4

Base Antenna
Save
Parameter

Detail

Figure 3.7 -3

FEeBee@ - @ 3100%

Base SAT Info  SAT Map

aa

43 a8 43
o g o T e o 41 2 a
40 3 40 kD
o
= ay
a0 an 2
25
20 20
10 10
o e oo Joo Joo oo o oo oo oo Joo oo oo oo oo oo oo Joo oo foo o oo oo oo oo Joo Joo Joo oo oo Joo Joo Joo Joo oo Joo oo
G22 G32 E08 CO1 CO3 C10 C14 C42 €59 QO3 Go8 G27 co1 co3 cio ci4 caz c59
WLy L/B2 W L5/B3 L_NRYi: L2/B2 W L5/83
BD Others BD Others

32



SurPro6.0 User Manual

Survey

On the mairninterface of the software, clidisurvey] as shown in Figure-4. It includes poinsurv
ey, detail surveycontrol pointsurvey pointstakeout CAD, line stakeoutDSM stakeoutStake roa
d, polyline survey, polygon survey and functiomstomization GIS).

NEOB®@@ - @ F100% == 09:24

FIXED H0.013 ¥
Agel V:0.015 20/25 g!.;, +
20220328

a 9 &

Point Survey Detail Survey Control Point

Survey
Qr {4 %
M 2/ X %
Point CAD Line Stakeout
Stakeout
¥ & ®
DSM Stake Road Polyline
Stakeout Survey
\“‘:‘\ OO
&0, O
Polygon  Function Cust
Survey omization
p— B
n < ‘=
Project Device Survey Tools
Figure 4 -1

In the software, the project is the engineering data management and parameter configuration, for the
field measurement function to do the necessary preparation and the measurement results of the data
export; Instrumenis the basic necessary condition for software to obtainighisionposition; A

nd measurement is the main work of the software, which deals with what to do witpreigkion
coordinates and how to do it.

4.1Survey

Click [Survey -> [PointSurvey, as shown in ig.4.1-1.The positioning of GNSS equipment output

is measured and collected according to certain precision limitation conditions and stored in coordin

ate point database.In the point measurement interface, the title playdithe basic positioning inf

ormation output by the current GNSS device, including the current solution state, difference delay,

HRMS, VRMS and other positioning accuracy evaluation values, as well as the number of receiving

satellitesBelow the title bais displayed in the status bar, other important information display cont

ent can be set according to user's interest in the set, the default display in the north east high in point

measurement coordinates and the distance from the base station infarthatioiddle area is me

asured data mapping information, also can set the display network map, drawing area in the top righ
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t corner of the electronic compass for hand thin compass shows, It is convenient for users to judge t
he direction when needed.Paintiauga, according to the left here are functions of the acquisition of
these functions can also according to the needs of the user in the Settings menu will display the req
uired functionality here fast operation certain functions, area of the lower rigtgratrawing scale,

scale the icon above is triggered measurement acquisition function keys, the keys can be used in th
e according to user's mobile location, Put it in a more convenient @lakethe button to start the
measurement function, aeown in kg. 4.1-2.Below the drawing area are the measurement attribut

e roll call and coding input positions, as well as the antenna height Settings and the entrance to the c
oordinate point library.

NMEeaB8@ - @ F100% =0 09:35 e TN Ee@B8@ - @ 3100%5009:35

FLOAT H0248 ¥

8948 | |

6 -\ FLOAT  H0.266 o

Agel Vv:0.228 22/27 goy \ Agel V:0.196  23/27 9oy
N:2567625.235 H:48.878 N:2567625.269 H:48.841
E:746329.682 Base distance:1496.264 E:746329.732 Base distance:1496.247

270° 270
1 80— B0 -
90"
3

Collecting<2/5>

3O

A A

= = ‘@7 = 71 N ’

Eome LoD .

Name Pt1006 X Code maa  Name Pt1006 Code —t—
- - - -

Antenna Height 1.8+0.000m > Antenna Height 1.8+0.000m

Figure 4.1 1 figure 4.1 2

Click Setting:j:3 Icon, entethe measurement setting interface, as shown in Figu@. A tielimit

ation conditions of measurement and collection are set here, such as solution state, HRMS, VRMS,
PDOP, differential delay, etc. Users can set the limitation conditions according twtitacy requ
irements of th@peration. Theetting of smoothing points is to collect the average value of multiple
anchor points to indicate tlaecuracy. Yowan also set default roll call and defaaricoding. Setti

ngthe information display is to set the content displayed in the status information bar. Users can set
the information displayed according to their priorities, as shown in Figuw4.Buhction menu sett

ing is to display common function Settings to the eénu bar according to the needs of users in th

e process of operation, so that users can call some functions quickly and convé&hiesglyeature

s include: tilt measuring switch selector switch, network map, drawing zoom in the full positioning
center, ke the screen, such as CAD text annotation, length, area measurement, the drawing set the
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background color, CAD layer set, the function such as coordinate transformation tool, calculator too
[, click on the left side of the menu icon to trigger the cowadmg function.

Measuring a collection point usually requires entering a roll call and a cod==[ithe icon can se

lect the preset code in the code base for quick filling of ground object attributes, as shown in Figure
2.1-6. If there are many codes iretlsode library, the codes that are used more frequently will be dis
played in the front for users to quickly select.

Click the antenna height display to modify and edit the antenna height information, as shown in Fig
ure 2.17.The antenna height is set tadah the actual position of the measurement target on the gro
und by subtracting the antenna height from the phase center coordinates off ¢Sftenna inf
ormation is incorrect, click the antenna information to select the correct antenna type ia &ftdéenn
nagement (used when the GNSS device does not output antenna information or external antenna is
used), as shown in Figure 281

ZOAE8@ - ® $100% =) 09:41 ZOAEB8@ - @ $100%=009:42 NEeOAB8@ - w3100% =0 09:42
6 Settings é Settings é Settings
Settings Display Info Tool Bar Settings Display Info Tool Bar Settings Display Info Tool Bar
Tolerance Setting Display Iltem Display Item
i - N:2567625.205 H:48.962 N:2567625.205 H:48.962
Soutonibit FIXED > £:746329.763 Base distance:1496.183 E:746329.763 Base distance:1496.183
HRMS Limit 005 > Options Options
o Long Lat Long Lat
VRMS Limit 0.1 >
Altitude Ant. H Altitude Ant. H
PDOP Limit 3 >
Forward azimuth Speed Forward azimuth Speed
AGE Limit 5 >
Time Point dist. Time Point dist.
Smooth ) - ‘ o
Pt. H dist. Pt. Elevation diff. Pt. H dist. Pt. Elevation diff.
Survey delay o >
oN oFE oN oE
Average GPS Count 5 7 poop HDOP PDOP HDOP
Settings VDOP Inclination Angle VDOP Inclination Angle

Remind when there is same point name O

Point Name Increment 1>

Projection Angle

Display

Projection Angle

Display

Figure 4.1 -3

Figure 4.1 -5
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o= ws 3 10t =111.09 NN EIAB@@ - @ %100% =0 09:45 NNEEAB8@ - % 3100% 500954
. Antenna Parameters
€& New A Code-Library ntenna Parameters
Management
Name Antenna Measured Height(m) 1.8 X  Content List
. none
Content List Antenna Measurement Type Pale Height >
PARK A001 Antenna Height 1.8 Le00
R:80 mm H:38 mm
Antenna Parameters
HL1:29 mm HL2:29 mm
HOUSE goe
none 2
LAMP A
LAKE A004

KRN ST R T

Figure 4.1 -6 Figure 4.1 -7 Figure 4.1 -8
4.2 Detail Survey

Click [Survey -> [Detail Survey, as shown in i§.4.2-1. This function is similar to point measurem

ent, but without the graphical interface of point measurement, the content required for measurement
of collection points can be displayed more conciselyiatuitively. Thisfeature can be used to me
asure e collection point directly when the user does not need a draefieigence. Théower part

of the interface is the function entrance of measurement Settings, point library and tilt measurement
switch.
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NAOAB®Q - @ $100% &0 09:55

é ) FLOAT  H0126 e

Agel  V:0.087 23/27 ggy

Name Pt1007 X Code =

Antenna Height 1.8+0.000m
B N23°11'24.3052" N 2567625.697
L E113°24'20.0992" E 746330.061
H 48.466 h 48.466
Distance to Ref 1496.260m

omy %

Figure 4.2 -1

4.3 Control Point Survey

Click [Survey]i [Control Point Survey], as shown in figure 4-2, sometimes need to measure a hig

h accuracy point, collecting the points need to reset the device for many times, asking for a fixed sol
ution for a period of time after acquisition, and need téecbh lot of points, through a certain way

of calculation, playing in addition to the average value of the deflection point, Aohegiision anc

hor point is obtained by taking the average value of the basic several optimal values. The points coll
ected bythis method have high accuracy guarantee, and we call this type of points as control points.
In the control point measurement interface, all coordinate points collected by the control point are di
splayed in the middle area in real time, and the graphldistyn of the measurement points of the
control point can be seen, so the precision of the control point can be judged in a certain program.
he two ICONS below the figure are the measurement Settings and point library function entrance re
spectively.

Measurement Settings, as shown in FIG:-2..ih addition to setting acquisition limit, control point
acquisition parameters, such as smoothing points, smoothing interval, repetition times, etc.

After the control point measurement is completed, the memasumteresult page will pop up, as sho
wn in Hg.4.2-3, showing the measurement analysis and results of the control point, observation tim
e, pass rate, whether the control point meets the accuracy requirements, etc.
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ZE@E8@ - @ %100% 500958 8 3 100% == 10:47 " NGB8 @ - wk100% 50 10:50
FLOAT H0.118 Q’Q Control Point Measurement
Agel  V:0.089 23/27 ggy Result-Pt1007
Name Pt1007 X Code == Tolerance Setting Result: The collected point cannot
be used!
Antenna Height1.8+0.000m Solution Limit

Distribution Map

HRMS Limit 0.5
VRMS Limit 0.5
PDOP Limit 3
AGE Limit 5

Control Point Settings

Average GPS Count 10
Statistics

Average GPS Interval 2
Qualification rate(%) 25
Repeat Count 2 Mean square error(mm) 711.4
Aplane max(mm) 1505.2
Fixed Age 5 Aheight max(mm) 420.4
Observation Time(S) 102
Plane Limit 02 Start Time 2022-03-29 10:48:29.452
@ End Time 2022-03-29 10:50:10.131

Elevation Limit 0.2

E:746329.971 Base distance:1496.341
Figure 4.3 -1 Figure 4. 3-2 Figure 4.3 -3

4.4 Point Stakeout

Click [Survey -> [Point Stakeoytto enter the interface atakepoint library, as shown in FIG. 4.4

1. Pointstakemeans to find the location of points through coordinate points in the field site under th
e condition that point coordinates &mown. Unstakegoints andstakedpoints will be displayed in

the points. Clickstakepoints to removatakesd points, view deiils andstakeed points.Stakepoint

s are part of the coordinate point library, and the operation of adding and rerst@akagoints is ¢
onsistent with the coordinate point library. You can also select points in coordinate points (all points
in the coordnate point library) tstake. Afterselecting a point fostake enter thestakeinterface, a

s shown in Figure 4-2.

Pointstakeinterface layout is similar to point measurement, but there are some differences, in the st
atus information bar to display the value of the target, northwest, southeast deviation %ilu@ of
ompassCompass is not in the upper right corner of the dngvairea and is currently positiontedy

ether. Atthe bottom of the drawing area, in addition to the measurement Settings function, there are
alsostakethe nearest poinstakepoint, stakenext point these functions.

In addition to measurement Settinggprmation display Settings and function menu Settings in poi

nt measurement, theettingsalso includestakeSettings, as shown in Figure 434 Youcan set the t

arget according to the southeast, northwest or around the reference direction can be diredtont

on of the host or according to the known reference point direction, in addition, you can set the prom
pt range stakelimit difference,etc.

How to get to the target point faster?

If the user has a good sense of direction, in thetiaal field can distinguish between the southeast
and northweststakecompass display, you can directly see the continuity of the current anchor point
and the target point, pointing to which directiorwhich direction can gpast. Asshown in Figure
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4.4-2, the target point Pt4 can be found by walking southwest.

If the user has a poor sense of direction and can't tell the difference between east, west and west, oo

k at the small arrow of the currentgition. The small arrow points to the direction of the hand whe
n the hand is flat, as shown in Figure-2,4he current hand is pointirsputh. Youcan turn the han
d thin pointing, when the hand thin pointing and the current point and the target poaitlepthat

the hand thin pointing and the target point azimuth is consistent, this time according to the hand thin

pointing, go forward.

HEe@B®O - w%100% 501055

Ze@B8@ - wk100%E=01055

& Stake Point

Point

ot linates To-Stake-Point

Preview Map

Name > Input query keyword

7 Pt1000 To-Stake T:2022-03-28 10:02:05.275
N:2547686.827 h:-1.802
E:807666.309 Distance:2.243m

7 Pt1002 To-Stake
N:2547686.772
E:807666.479

7/ Pt1003 To-Stake
N:2547686.292
E:807666.990

7 Pt1004 To-Stake
N:2547686.432
E:807665.402

T:2022-03-28 10:02:09.314
h:-1.845
Distance:2.364m

T:2022-03-28 10:09:42.649

h-0.721
Distance:2.676m

T:2022-03-28 10:16:38.103
h:-0.671
Distance:1.269m

T:2022-03-29 08:29:38.000
h:47.776
Distance:64494.339m

./ Pt1005 To-Stake
N:2567625.564
E:746329.892

T:2022-03-29 09:36:00.000
h:48.839
Distance:64494.397m

7 Pt1006 To-Stake
N:2567625.260
E:746329.732

& Stake Point

Point

COBInAtes To-Stake-Point

Preview Map

Name > Input query keyword

7/ Pt1000 To-Stake T:2022-03-28 10:02:05.275
N:2547686.827 h:-1.802
E:807666.309 Distance:2.243m

7/ Pt1002 To-Stake
N:2547686.772
E:807666.479

7/ Pt1003 To-Stake
N:2547686.292
E:807666.990

T:2022-03-28 10:02:09.314
h:-1.845
Distance:2.364m

T:2022-03-28 10:09:42.649

h:-0.721
Distance:2.676m

7 Pt1004 To-Stake
N:2547686.432
E:807665.402

T:2022-03-28 10:16:38.103
h:-0.671
Distance:1.269m

T:2022-03-29 08:29:38.000
h:47.776
Distance:64494.339m

./ Pt1005 To-Stake
N:2567625.564
E:746329.892

T Pt1006 To-Stake
N:2567625.260
E:746329.732

T:2022-03-29 09:36:00.000
h:48.839
Distance:64494.397m

N Ee@B®E - @ 3100%=01056
6 Settings
Settings Sst:;ﬁ":: Display Info  Tool Bar
Navigation Prompt(Forward) ()

5

Stakeout Reference Forward Direction >

Prompt Range(m) 1
Automatically enter the stakeout O
compass mode

Stakeout range error(m) 0.02 >
Automatic scaling O
Automatic Stakeout Latest Point O

Button Button
DEEEFEEC T T

Figure4.4 -1

Figure 4.4 -2

Figure 4.4 -3

In the stakepoints to bestakeed click the data item and click Details to enter the detailed informati
on of stakepoints, including the information of eastakepoint and the distribution diagram siak
e targets andtakecollection points, as shown in FIG. 44
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Figure 4.4 -4

4.5 CAD

Click [Survey -> [CAD], as shown in i§.4.51. CAD functions include CAD graphic display, dra
wing of ICONS such as lines, broken lines, arcs and polygons, graphic calculation, import and expo
rt of DXF and DWG graphics, layer management stiatteof CAD graphics.

Click onthe  Enter CAD layer management, as shown in Figure24¥oucan create and delete
layers, set whether layers are visible, import DXF and DWG drawings, export DXF files, and set a
layer as a working layer.

Click on the Create a figure, as shown in Figure-4.9ncludingline segment, broken line, arc, p
olygon, twapoint fixed square, center point + length fixed square, thodet fixed rectangle, cente

r point + length + width fixed rectangle, center point + radiugfisiecle, threepoint circle, curve a

nd other types ofraphics. Yowcan draw a new graph directly in the drawing area, and point elemen
ts can select existing points or freely take points from the screen.

Click on the Perform some CAD tool calculations, steown in Figure 4 8. Includingtwo circl

e intersection point, two lines intersection point, two arbitrary graph intersection point, distance offs
et point calculation, element translation, according to the number of equal points, according to the d
istane@ calculation point, element reverse and line extension and other functions.

After selecting the CAD figuresee Figure4 8. Youcan delete graphics, view deta#sakeand ot
her operations.

After selecting elements, clicktaketo enterstakeCAD interface, as shown in FIG. 4% Stakes t
o find the location of the target coordinates in the actual locatakeoperation is similar to point
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