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N Overview

1.1 Introduction

tSurveyl.0 software is an engineering surveying application software developed based on
GNSS highprecision position application. The developers have accumulated years of surveying and
marketing experience, combined with the usage habits of a large number of industry users and the
integration of Android operating habits, developed kpgécision positiorsurveycollection, point
stakeoutline stakeout, road desigmdstakeout, CAD mappingndstakeoutand simple operation.
The software has the characteristics of simple andftisedly operation process, powerful road
design and construction stakeout functions, powerful GQA8&ppng functions, and convenient
display of function menus for users to customize designs.

The following is an introduction to the basic functions of the software: the software mainly
includes four parts: projedDevice Survey and tools.

1.1.1 Project

This section mainly focuses on project configuration, project data manage software
settingsrelated operations, includinBroject manage Localization Calibrate Point Coordinate
system Points library, Code library manage Importdatg Exportdatg Offset point correction,Grid
to ground Surveyrangesettings,Layerss settings Software settingsAbout software other functions.

1.1.2 Device

This section mainly focuses on connecting Rigécision GNSS devices and setting up related
operations, includingCommunication,Rover, Base Static, Device information, Device settings,
satellite star maps and positioning information viewing, and other functions.

1.1.3 Survey

This section mainly uses GNSS location for field datavey stakeout and industry
application related operations, includiRgint Survey Detail Survey Control pointSurvey Point
stakeout CAD mapping, CADstakeout Polyline survey Polygonsurvey Line stakeout DSM
stakeout Road designand stakeoutElectric lines survey, Electric Towers stakeouyt Function
customizationand other functions.

1.1.4 Tools

This section mainly includes some commonly used practical tools related to measurement field
work, includingCoordinate conveter, Angle Converter Perimeterand area,Volume calculation,
File sharing,Calculator,Average calculationCoordinatepositive calculation,Coordinateinverse
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calculation,Point line calculationCircle eenter calculationAdd offset to points at specified period
Vector, Two lines angle Intersection calculationResection Forward intersectionOffset point
calculation Extension point calculatigriEqual point calculation and other functions.

1.2 Installation and uninstallation
Installation process:
1. Download the AndroitSurveyl.0 software installer (*. apk).

2. Copy thetSurvey1.0 software installation program to your phoR®A) device. Find the
software installation program in the file management of the handheld device and click on it to
install.

3. Click on the desktofSurveysoftware to enter the software (the first time you enter, you
need to create a project first, and after each startup, the software will automatically open and use the
project finally).

Uninstallation process:

Method 1: Long press the icon of the software on the desktop, drag it to the [Uninstall] option
box, and click "OK" to complete traoftware uninstallation.
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N Project

Enter the main interface of the software and clic®roject, as shown in 2 and 22. The
project includes project managéocalization CalibratePoint Coordinate systemoints library,
Code library manage Import datg Export datg Offset point correction,Grid to ground,Survey
range settings,Layess settings, Software settingsAbout software other functions.The interface
layout can be edited. Long press the function icon to remove the function, drag the function position
order, and click "More" to add the function to the main interface, as show8.in 2

oucom.. e K
5] B W 5 & &

Project Manager  Localization Calibrate Point Import data Survey Range  Grid to ground

Settings
= >

Coordinate Points Database  Code Library '

System Manager Layers Settings
Export data Software About Software

Settings
More

oe - 3

=
Project Device Survey Tools

2-1 22

All data and operations of the software are stored and managed on an engineering project basis.
After entering the software for the first time, a project must be created first. Every time you enter
the software in the future, the software will automatically load the last used project. Each project is
stored in the corresponding directory (default location: internal stora§errvey->Project) as a
folder with the project name. The basic information of the project is stored in<Projéct
Name>.Job", and other data is stored in the corresponding directory file.
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2.1 Project Manage

Click on [Project]->[Project Managd, as shown in 2. Project managencludes functions

such as creating new projects, removing projects, opening projects, and opening disk projects
outside of the list.

Clicking on the project shown in the project list will bring up the functions of repshae,
and open, as shown in 221 Click on "Remove", as shown in 23, to remove the item from the
list. If you check The data file will be dleted at the same timg& the data of the item on the disk
will be deleted. Otherwise, it will only be removed from the list and can be opened in other projects
in the future; Click on "Share", as shown in-2.10therPDA can obtain project data through shar
codeor scanQR code

Click no "New', as shown in 2-b. To create a new project, you need to fill in basic
information such as project name, operator, and project description. You can also modify the
project's path on the disk (default to internal storag8urvey->Project directory), click Next, fill
in the coordinate system parameters used to modify the project, as shows6irClck "OK" to
complete the project creation.

< Project Manager < Project Manager

Current Project Current Project
20230516 N 20230516 S
Program Storage/tSurvey/Proj... 2023-05-16 17:42:04 Program Storage/tSurvey/Proj... 2023-05-16 17:42:04
Project List Input query keyword 1‘ Project List Input query keyword f‘
2022 20

Remove
Program Storage/tSurvey/Project 2022-11-10 16:15:26 Prog Brage/tSurve t 022 5:26
20230113 20230113
Program Storage/tSurvey/Project  2023-01-13 09:51:08 Program Storage/tSurvey/Project  2023-01-13 09:51:08
20221209 20221209
Program Storage/tSurvey/Project ~ 2022-12-09 15:03:17 Program Storage/tSurvey/Project  2022-12-09 15:03:17 Are you sure to remove

project?

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

21-1 2.1-2 2.1-3
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& Data sharing < Create Project & Create Project

Coordinate systems
Basic Information 5 : Coordinate systems
Share code:075628 Rarameters Basic Information parameters

Project Path Program Storage/tSurvey/Project Coordinate systems Local
parameters type parameters
E E Project Name 20230630 X -
Name =
| - —
Lol Operator
r Notes WGS84
Semimajor 1/£:298.257223563
Date Created 2023-06-30 10:13:4 axis:6378137
More
. ; x Not Set
Please enter the sharing code or scan the Use last project coordinate system ~ @)
QR code to get the sharing data parameters

Transverse Mercator

Central Meridian E114°00'00"

False Northing(m) 0.0000

False Easting(m) 500000.0000

Scale Factor 1.0000000000

Projection Height 0.0000

Latitude of Origin NO0°00'00"

none

[Share successfull20230103.zip none 4
e |

2.2 Localization

Click on [Project]->[Localizatior], as shown in 2:A. The highprecision position obtained by
the software from GNSS equipment is the latitude and longitude coordinates of positioning, but in
practical engineering operations, the final use of ground plane coordinatesuriey and
applications is necessary. If the customer has coordinate conversion parameters, they can directly
set the coordinate system parameter values in the coordinate system (detailed 2.4). If the customer
does not have specific coordinate system parameters, but the corresponding values of longitude and
latitude coordinates and plane coordinates are called control points. In the presence of control point
data, conversion parameters can be calculated through this function and applied to engineering
projects.

In theLocalization you can manually enter and add control points, as shown-ih X.@u can
also import control point parameters in multiple formats, as shown i8.2TRe commonly used
formats are listed, and you can set or cancel a certain format in the format management according to
user needs, as shown in 22You can also add custom formats, as shown i¥6218 the control
point list, click on the data item to modify and edit the control point parameters. Long press on the
data item to select multiple and all data items. After selecting, the entire data item can be deleted, as
shown in 2.26. You can also export control point data as a file and provide it to-ghitg
software for use.
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After editing the control point parameters, calculate the conversion parameters for the control
point, click "Calculate”, and the calculation parameter condition settings will pop up, as shown in
2.2-7. The parameter conversion process includes ellipsoidal reference conversion, horizontal
correction, and vertical correction. The conversion parameters that can be calculated can be all or
partial combinations, and as long as the corresponding accuracy is achieved within the allowable
range of accuracy, the calculated conversion parameters are considered available. The ellipsoidal
datum transformation is usually seven parameters, which is the transformation parameter of spatial
Cartesian coordinate system between two ellipsoids. The horizontal correction method includes four
parameters and horizontal difference parameters, and the elevation correction method includes
weighted average, plane fitting, surface fitting and vertical adjustment. Usually, if the work scope is
very wide, it is necessary to use ellipsoidal reference conversion to meet the accuracy requirements
of all control points. If the work scope is relatively small, the corresponding accuracy can be
achieved through plane correction.

After configuring the calculation conditions, clickgply” to display the conversion parameter
calculation results and the residuals for each control point, as shown8n Zft2r calculating the
conversion parameters, a calculation report can be exported for project review and inspection. If the
conversion parameters are qualified, the parameters can be applied to the engineering project and
normalsurvey and stakowtperations can be carried out.

& Localization & Localization & Import data

Name

[, COT format(cot)
Point),Easting(Known
atitude(GNSS

Northing
Easting
Elevation

Latitude
Longitude
Altitude

Use Horizontal Control

Use Vertical Control (D

22-1 2.2-2 2.2-3

6
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& Format select € Custom format & Localization

File Format
COT format(cot)

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

Transformation parameters file(loc)

SOUTH-FOU(fou)

,.Point Name,Northing(GNSS Point),Easting(GNSS
Point),Northing(Known Point) Easting(Known Point)
CHC-FOU(fou)

Point Name,Northing(GNSS Point) Easting(GNSS
Point),Northing(Known Point),Easting(Known Point)
HiTarget-FOU(tfou)

Point Name,Northing(Known Point),Easting(Known
Point),Elevation{Known Point),Northing(GNSS
Point) Easting(GNSS Point),Elevation(GNSS Point)

Format name

Extension name

Field delimiter

(null)
Northing(Known Point)
Elevation(Known Point)

Longitude(GNSS Point)

Content

Pt1
B:N23°09'54.0383"
L:E113°25'51.8705"
H:48.8652

Pt3
B:N23°09'54.1162"
L:E113°25'562.9516"
H:22.8800

dat >

Commal,) >

Point Name
Easting(Known Point)
Latitude(GNSS Point)

Altitude(GNSS Point)

HRMS:0.0000 VRMS:0.0000

N:2562921.9633
E:441774.4319
Elev:22.1619

HRMS:0.0000 VRMS:0.0000

N:2562925.4925
E:441742.8441
Elev:48.8518

2.2-4

2.2-5

& Localization Settings

Convert Method

Datum Para Model(7-para)

Horizontal Adjustment Model

Vertical Adjustment Model

Horizontal Accuracy Limit

Datum para + H correction + V

correction
Strict Bursa-Wolf >

Horizontal
Adjustment(TGO)

Vertical
Adjustment({TGO)

v

v

01 >

AZLl  Convert Method 01 >

H Adjustment + V Ajustment

H correction + V correction

Datum Para(7-para)

2.2-7

2.2-6

é Localization parameter calculation
result

Pt1 HRMS:0.0000 VRMS:0.0000
Pt3 HRMS:0.0000 VRMS:0.0000
CGCS2000

Semimajor axis:6378137 1/f:298.257222101
Projections Parameter

Transverse Mercator
Central Meridian

False Northing(m)

False Easting(m)

Scale Factor

E114°00'00"
0.0000
500000.0000
1.0000000000

Projection Height 0.0000
Latitude of Origin N0°00'00"
Strict Bursa-Wolf

AX(m) -0.698884
AY(m) 0.573818
AZ(m) -2.809778
Aals) 0
AB(s) 0
Ayls) 0
Scale(ppm) 0

Horizon Adjustment

Export Report Apply

2.2-8
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2.3 Calibrate Point

Click on [Project]->[Calibrate Poirjt as shown in 2-3. In practical applications, the GNSS
device obtains higprecision positions through the combination of differential data from the
reference station. Here, we understand that the coordinate positions of the reference station are
known. In fact, the higiprecision positions output by the GNSS device are the relative positions of
the reference station. In the actual application process, in addition to some users using differential
data from CORS reference stations, there are also a considerable number of users using their own
GNSS equipment to transmit differential data from reference stations. When using their own station
building method to transmit differential data, a project may involve multiple starts of the reference
station. When starting the reference station, the starting position and coordinates of the base station
may change, and the starting coordinates may not be correct, In the absence of calibration, the
coordinates of theover station obtained using these base station differentials may be incorrect (in
the same location, the coordinagsveyusing previous differential data are different from those
obtained using new differential data). Therefore, whernrdler station receives new base station
differential data for measurement operations, translation calibration needs to be performed to ensure
that the coordinates obtained by the software match those obtained by connecting to the previous
base station.

After the start coordinate or start 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
(using the coordinates measured by the last base station at a certain location), and then place the
GNSS device at the location where the known point is locatedrigya new positioning point.
Calculate the deviation value, as shown in-2.3After confirming the point, the coordinates
received by the software match the coordinates measured last time.

<Recalibrate when base info changel$>the base station coordinate changes after receiving
the differential signal from the self built reference station, it indicates that the base station
translation calibration needs to be carried out, and a new translation calibration needs to be carried
out.

Note: The CORS Virtual Reference Station is a temgn reference station whose position and
starting coordinates will not change. If the differential data of VRS is used, although the
received coordinates may change, the obtained coordinates are still correct, and translation
calibration is not required.
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& Calibrate Point & Calibrate Point

v © v ©
Name Name Pt
Latitude Base ID 0666
Longitude Latitude N23°09'53.9276"
Altitude Longitude EN3°25'52.9811"
= Altitude 221619
v (£
»
Northing ® L’
Easting Name Pt2
Elevation Northing 2562925.4896
Easting 441742.8568
Elevation 48.8652
Adjust Time 2023-04-23 14:21:16
North Offset 3.3962
East Offset -34.3259
Height Offset 26.7033
Recalibrate When Base Info Changes ()

BT

231 232
2.4 Coordinate System

Click on [Project] ->[Coordinate System], as shown in A4 The coordinate system
parameters are used to convert the longitude and latitude coordinates received by the GNSS device
into the plane coordinates required by the user through a certain algorithm. This calculation is
converted to set the corresponding parameters, and the conversion results vary depending on the
parameters. The entire calculation conversion process is:

1. OriginalBLH coordinates>XYZ coordinate of WGS84: use WGS84 ellipsoid parameters;
2. XYZ coordinate of WGS84->XYZ coordinats of target ellipsoid: use datum parameters;

3. XYZ coordinate of target ellipsoid->target BLH coordinates: use target ellipsoid

parameters;

4. TargetBLH coordinates->Projection plane coordinates: Use target ellipsoid+projestion
parameters;

5. Projection plane coordinatesTarget plane coordinates: Ub®rizon adjustmentVertical
adjustmenparameters;

Click on "Ellipsoid Parameters" to enter the ellipsoid management interface, as showa.in 2.4
Select the desired ellipsoid from the ellipsoid list, or add or delete ellipsoid parameters.

9
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Click on "Projection Parameters" to enter the projection parameter editing interface, as shown
in 2.43. You can choosd&ransver mercatoprojection, UTM projection, oblique stereographic
projection, double stereographic projection and other projection methods. Trrérnsver mercator
projection, enter th€entral meridianFalsenorthing, Falseeasing, Scalefactor, Projection Height
and other parameters.

Click on "Datum Parameters" to enter the Datum Parameter Editing interface, as shown in 2.4
4. The transformation model includBsrsaWolf, BursaWolf (with the origin), Strict BursaWolf,
Helmert,Molodensky etc.

Click on "Horizon Adjustmeritto enter thehorizon adjustmenparameter editing interface, as
shown in 2.45. The transformation model includes fgqarameters and a horizontal
adjustmen(fTGO) model. It also supports grid conversion file conversion, importing grid offset files,
and correcting coordinates based on the location of the conversion point in the grid.

Click on "Vertical AdjustmentParameters” to enter the vertiealjustmeniparameter editing
interface, as shown in 26l and 2.47. The conversion model includésed height correction
Surface fitting, andVertical adjustmerfT GO) models. It also supports the conversion ofigéites,
importing gedd files, and correcting coordinate elevations based on the conversion point at the
location of thegeoid The geoid file management interface, as shown in-2.4allows users to
import, remove, and other operations, and seleaje¢balfile to use for parameter settings.

Click on "Local Offsets to enter theocal offsetsparameter editing interface. In smadlale
operations, sometimes there is only one control point, which can be converted from the projection
plane coordinates to the target plane coordinates by simply performing translation transformation.
This can be set here. The difference between the translation parameters here and the base statior
translation calibration is that the coordinate system parameter settings here will affect all data of the
entire project. If there is a change, the conversion of longitude and latitude coordinates to plane
coordinates will be recalculated, while the base station translation calibration will only affect the
surveycoordinates after the calibration operation.

In addition to manually entering coordinate system parameters, you can aIsEVE:ﬁxﬂer the
name to select coordinate system parameters from the list of coosdsyastem favorites
Coordinates systemfavoritesmanagement can be added, imported, or selected from templates, or
can be removed by long pressing from the list.

10
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(— Coordinate systems parameters (— Ellipsoid Management

Coordinate systems
parameters type

Name

CGCS2000
Semimajor
axis:6378137

Not Set

Transverse Mercator
Central Meridian

False Northing(m)

False Easting(m)

Scale Factor

Projection Height
Latitude of Origin

none

none

CGCS2000

1/£:298.257222101

Local
parameters

E114°00'00"
0.0000
500000.0000 >
1.0000000000
0.0000
N0°00'00"

24-1

é Datum Para

Mode

none >

none

Strict Bursa-Wolf

Helmert

Helmert(With the origin)

Bursa-Wolf

Bursa-Wolf(With the origin)

Molodensky

Beijing54
Semimajor axis:6378245
1/£:298.3
XiAn80
Semimajor axis:6378140
1/£:298.257
CGCS2000
Semimajor axis:6378137
1/£:298.257222101
WGS-84
Semimajor axis:6378137
1/f:298.257223563
WGS-72
Semimajor axis:6378135
1/£:298.26
WGS-66
Semimajor axis:6378145
1/£:298.25
WGS-60
Semimajor axis:6378165
1/£:298.3
AGD84
Semimajor axis:6378160
1/£:298.25 €2:0.006694541855
Everest-1830(1937 Adjustment)

€2:0.006693421623

€2:0.006694385

€2:0.006694380023

€2:0.00669437999

€2:0.006694317778

€2:0.006694541855

€2:0.006693421623

O~

24-2

é Horizon Adjustment

Mode none >

Grid File none >

Mode
none
Four-Parameter

Horizontal Adjustment(TGO)

11

é Projection Para

Projections Mode Transverse Mercator

Central Meridian Enac00'00”  ©

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

2.4-3
é Vertical Adjustment
Mode none »

Geoid File none >

none
Fixed Height correction

Surface Fitting

Vertical Adjustment(TGO)
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& Vertical Adjustment < Geoid File Download il &~ Coordinates System Favorites

Mode Vertical Adjustment(TGO) > Content List

none
Adjustment Constant 0 ' @ @
Delete
oeverse M r EQ™CCR00.000

North Slope(ppm) EGMO8_REDNAP

o

Program Storage/Download/WeiXin/EGM08_R
East Slope(ppm) 0
Original Northing 0
Original Easting 0
Geoid File none

I

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

Click on [Project]->[Points Databask as shown in 28 and 2.82. Here, you can view and
manage the point data in the project (you can switch the view mode through the icon in the upper
right corner), including functions such Asld, Delet, Share, Recover, View point details, import,
and export.

Add: as shown in 2:8, manually enter the point name, code, and corresponding coordinates;

Share and delete: As shown in-3,5you can press and hold to batch select points for deletion and
sharing;

Recover: Restore point data that was accidentally deleted;

View point details: Click on the data item in the list to view point details, as shown-B 2.5
(smooth point) and 2:6 (control point); You can also modify the point naamelcode information,
and for control points, you can also export and generate control point reports here.

12
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é Points Database

é Points Database

Name > Input query keyword ?E All >  Input query keyword YE Name Pt29
/ Pt28 Smooth Point  T:2023-04-04 18:20:27.000 Name  Northing Easting  Elevation La Code =
N:2562927.7689 Elev:22.8800 ——
E:441773.6157 Code: PB 25629277689 AMVTSIST 228800 NZFO L o T S
U Pt27 Smooth Point  T:2023-04-04 18:20:20.000 Pt27 25629277684 441773.6145 22.8793 N23°0'
N:2562927.7684 Elev:22.8793 Northing
E:441773.6145 Code: 7 Pt26 2562924.5949 441775.8660 151531 N23°0¢
P : . AL e g Easting
Pt26 Smooth Point  T:2025-04-0310:66:20.000 (%) pro5 2562928.0637 441775.8667 291095 N23°0
N:2562924.5949 Elev:15.1531 )
E:441775.8660 Code: T Pt24 25629277630 441773.6145 20.8269 N23°0 ElSten
VP25 Smooth Point. 1:2025:04:0310:41:45.000 P23 25629277643 441773.6139 20.8251 N23°0  Add time 2023-04-23 14:35:08
N:2562928.0637 Elev:29.1095
E:441775.8667 Code: T P22 25629277639 441773.6145 20.8245 N23°0
\/ h Poi 8 -03- 143:34. =
Ptod Smoctn PointE 1202505 31117:43:34.000 T P21 25629277650 441773.6126 20.8267 N23°0
N:2562927.7630 Elev:20.8269
E:441773.6145 Code: 7 Pt20 2562927.7666 441773.6108 20.8261 N23°0'
RIS et el e e 7 P9 25629277668 441775.6094 20.8251 N23°0
N:2562927.7643 Elev:20.8251 : i }
E:441773.6139 Code: T PH8 25629277677 4417736112 20.8203 N23°0'

7/ Pt22 Smooth Point
N:2562927.7639
E:441773.6145

7 Pt21 Smooth Point

T:2023-03-3117:43:01.000
Elev:20.8245
Code:

T:2023-03-3117:41:55.000

Pt17 25629199672 4417744933 26.4178 N23°0$

Pt16 25629277683 441773.6137 20.8075 N23°0'

Pt15  2562927.7681 441773.6137 20.8085 N23°0'

N:2562927.7650 Elev:20.8267
AR Soce: T P4 25629277683 441773.6135 20.8081 N23°0'
7 Pt20 Smooth Point T:2023-03-3117:40:24.000

E 666 e
o | | o

251

Pt13  2562927.7686 441773.6137 20.8097 N23°0'

2.5-2

EESEEE

2.5-3

6 Points Database & Point Details €& Point Details

> Input query keyword

[:] Select All(3)

Share

Delete Cancel

7/ Pt28 Smooth Point  T:2023-04-04 18:20:27....

Name Pt2§ X Code

Antenna Height 1.6+0.0000m >

Solution Status FIXED (28/48)

X Code ==

1.6+0.0791m >

Name Pt29

Antenna Height

(] n:25629277689 Elev:22.8800 )
E:441773.6157 Code: B N23°09'541162" N 25629277689 Northing(m) 2562927.7663
= . Easting(m) 441773.6118
Pt27 Smooth Point  T:2023-04-04 18:20:20..... L E113°25'52.9516" E 441773.6157 Elevation{m) 22,7954
(] N:2562927.7684 Elev:22.8793
E:441773.6145 Code: H 22.8800 Elev 22.8800 Jtistics
7 Pt26 Smooth Point  T:2023-04-03 10:56:200.... Scale Factor 1.0000382747 Qualification rate(%) 100
Ni2562924.5949  Elev151531 M Setsirs Beermim) o
E:441775.8660 Code: Speed 1 Heading 0.0690 Aplane max(mm) 56
7 Pt25 Smooth Point  T:2023-04-03 10:41:43..... PDOP 0.8000 HRMS 0.0011 Aheight max(mm) 7 E
[j N:2562928.0637 Elev:29.1095 Observation Time(S) 66
E:441775.8667 Code: HDOP 0.7000 VRMS 0.0024 Start Time 2023-04-23 14:38:50.000
% 7) Pt24 Smooth Point  T:2023-03-3117:43:34.0...  VDOP 0.7000 AGE 1 End Time 2023-04-23 14:39:55.000
N:2562927.7630 Elev:20.8269 Record number 20
E:A01773.6145 e Average GPS Count 5 Cut-off Angle 5 QuAlified isirts 20
®) Pt23 Smooth Foint T2025:053 174z 0900, | JIC time 2023-04-04 10:20:27.000 Over Limit points 0
D N:2662927.7643 Elev:20.8251 Local time 2023-04-04 18:20:27.000 (he Bast field ebsarvation data
E:441773.6139 Code:
P P22 oot Pt 202035 el Name Northing Easting Elevation
N'2522927n;2<§9 oint e Bl 0 Distance toRef 0.0095  pg 25629277655 441773.6118 227939
E1441773A6:|45 Codé: = B N23°09'541162" L E113°25'52.9515" b9 2562927.7666  441773.6118 22.7979
al 25629277666 441773.6108  22.7899
7/ Pt21 Smooth Point  1:2023-03-31 17:4155.0...  H 244m1 2025-04-0310:4024 119 25629277666 4417736129 227999
(] N:25629277650  Elev:20.8267 e ceri :
Device Serial no Distribution Map
E:441773.6126 Code: LSt : P
e SRRt iepot o
2.5-4 2.55 2.56
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2.6 Code Library Manager

Click on [Project] ->[Code Library Manag#, as shown in 24. The code library is a
predefined collection point code attribute for external businesses, which can be quickly filled in
with code values througlisual name description selection.

In the code library manageas shown in 2:2 and 2.63, select the code library that needs to
be used in the application project. You can add, import, delete, share, apply, and other management
operations to the code library, manually enter and add the code library, as showsa an@.B8.65.
In addition to filling in the collection points for coding, you can also set the corresponding symbols,
coding groups, and automatic mapping settings for coding. After defining the coding mapping type,
you can automatic mapping lrfie, polyline, and polygon whilesurveypoints. You can also set the
layer and color of the map.

é Code Library 6 Code Library Manager é New A Code-Library

Name = ont Name

none

e [ [ o

26-1 2.6-2 2.6-3

14



tSurvey Softwaré®ocumentation

& Edit Code-Library & Edit

Name v Remark testl
Code AB002
test1 ABO02 Group Name (No grouped) >
Symbol
—0 test2 SR |
Auto connect by code ()
test3 AE141
Data Type line >
O test4 AE142 Layer Name Default >

2.6-4 2.6-5

2.7 Import data

Click on [Project]->[Import data]. This function is a unified entry point for data import, where
you can import coordinatPoints databasel ine databaseTransfermationparameter filesCode
library, Road dataetc. Select the import data type and import format, and then select the import file
to import the relevant data. You can also import corresponding data into the corresponding
functions. as shown i27-1, 2.72 and2.7-3.

15
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é Import data é Import data é Format select

Data Type Points Database > Data Type Points Database >
Choose Import File Format Choose Import File Format Cass format(dat)
Point Name,Code, Easting,Northing,Elevation
Local coordinates format(csvldatltxt) Local coordinates format(csvidatltxt) -
Point Name,Northing,Easting,Elevation,Code 2 Point Name Northing,Easting,Elevation,Code 2 Local coordinates format(csvidatltxt)

Point Name,Northing,Easting,Elevation,Code

Imporngl = =
P Data Type Geodetic coordinates format(csvldatltxt)
Distance Unit Meter > Distal Licr > Point Name,Latitude,Longitude,Altitude,Code

Lines Databasel(Lines File)

Lines Database(Coordinates
File)

Transformation parameters file
Code Library
Road Data

CAD Mapping

2.7-1 2.7-2 2.7-3

2.8 Export data

Click on [Project]->[Export data]. This function is the same as the export function in the
coordinate poirg Databasgexcept for the function entry at different positions, as showhgHi,
2.82and2.8-3.

< e

Export Path Program Storage/tSurvey/Export > Road section data O
File Name Projectame > + File Format
Choose Export File Format Cass format(dat)

Point Name,Code Easting,Northing,Elevation

Cass format(dat)

Point Name,Code,EastingNorthing,Elevation 2 Local coordinates format(txt)
Point Name,Northing,Easting,Elevation,Code

Export Para s T
Geodetic coordinates format(txt)

Distance Unit Meter > Point Name,Latitude,Longitude,Altitude,Code

Survey point data format(csv)

Point Name,Code,Northing,Easting,Elevation,L
atitude, Longitude Altitude,Local time,Station
Correction x,Station Correction y,Station Correction

AutoCAD format(dxf)

The file was exported successfully,

do you want to share it?

More

281 2.82 2.83
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2.9 Survey Range Settings

Click on [Project] ->[Survey Rangéettings], as shown iR.9-1. This function sets a certain
coordinate range to determine in real time whether the current position is within the range of the
field surveyoperation. If it exceeds this range, it promptly reminds the user of the scope of the
operation that has already been exceeded, avoiding the user from doing work beyond the scope of
work.

The editing and management of tearveyrange can include adding coordinates, batch
selecting from the poistdatabaseas shown in 2:2, and importing and exporting the coordinates
of the survey rangeThe range of the survey area can be previewed through a preview image, as
shown in 2.98.

(— Survey Range Settings 6 Coordinate list selection 6 Survey Range Settings

Point Coordinates Preview Map Name Input query keyword Point Coordinates Preview Map

D Select All(4)

7 Pt1 Smooth Point

N:25629219633

E:441774.4319

= ) Pt2 Smooth Point
|| Ni2562925.4896
E:441742.8568

7/ Pt3 Smooth Point
N:2562925.4925
E:441742.8441

7’ Pt4 Smooth Point
N:2562925.4895
E:441742.8609

7' Pt5 Smooth Point
N:2562925.4909
E:441742.8484

7/ Pt6 Smooth Point
N:2562925.4975
E:441742.8605

7’ Pt7 Smooth Point
N:2562925.7863
E:441741.8063

7/ Pt8 Smooth Point
N:2562925.7983
E:441741.7823

(G

T:2023-02-02 09:35:14....
Elev:22.1619
Code:

T:2023-02-23 17:36:22.199
Elev:48.8652
Code:

T:2023-02-23 17:36:26.3...
Elev:48.8518
Code:

T:2023-02-23 17:36:31.0...
Elev:48.8528 Pliig
Code:

T:2023-02-23 17:36:35....
Elev:48.8474
Code:

T:2023-02-23 17:36:48....
Elev:48.8547
Code:

T:2023-02-24 16:43:12.599
Elev:48.8798
Code:

T:2023-02-24 16:43:17.399
Elev:48.8920
Code:

Button
DFCEE RIS TR
29-1 2.9-2 2.9-3

2.10 Grid to Ground

Click on [Project]->[Grid to Ground], as shown & 10-1. This function is to calculate the grid
correction factor of this position through a datum reference point, correct other points in the
coordinate point library, make the points of GNSS survey coordinates match with the points of total
station, and export the corrected coordinates in data export.

17
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é Grid to ground

v @
Name Pt28
Latitude N23°09'54.1162" »
Longitude EN3°25'52.9516"
Altitude 22.8800
Elevation Scale Factor 0.9999964087
Grid Scale Factor 1.0000418662
Combined Scale Factor 1.0000382747

2.10-1
2.11 Layers Setting

Click on [Project]->[Layers Settings]. This function is to import a background map as a
reference map fasurveyoperations, supporting formats such as dxf/dwg, shp, and xml.

2.12 Software Settings

Click on [Project]->[Software Settings], as shown in 2:122.122, 2.123, and 2.124.
Settings include system settings, cloud sharing settings, voice settings, and sbkettiogs.

System settings: As shown in 2:12 it mainly includes settings such hanguage,Text
encoding Station.format, Coordinate ordehabit Interface styleScreen direction, etc.

Shortcus settings: As shown in 2.12 the corresponding functions are triggered by the
predefined physical keyboard of the notebook, and the shortcut keys are added, as showh in 2.12
and2.126. Select the function that needs to define shortcut keys. You can also long press and select
to delete a defined shortsut

18
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6 Software Settings é Software Settings é‘ Software Settings

System Cloud Share Voice Shortcuts

Language English >
Text encoding ANS| >
Distance decimal 4 >
Angle decimal 4 >
Lat/Lon decimal 4 >
Station. Format 0.000 >
CAD Background Color White >

Coordinate order habit Northing,Easting >

Interface style Grid >
Screen orientation Portrait >
Full screen display O
Enable location services O

System Cloud Share Voice Shortcuts System Cloud Share Voice Shortcuts

Server Address Default Server >

Private ID

Stakeout range error —®,

Save Point

Volume

Voice broadcast O

ECEETE T

2121

6 Software Settings é Shortcuts é Shortcuts

System Cloud Share Voice Shortcuts

® Record point
Shortcut key value:Volume +

€23 Survey Settings

Shortcut key value:Volume -

2.12-2 2.12-3

Function description Points Database > Function description Points Database >

Shortcut key value ? - (Please input) > ? - (Please input) >

Shortcut key value

Function description
Antenna Parameters
Code Library Manager
Zoom in

Zoom out

Auto jump map center
Full Map

Display Map

Previous point

Next point

Latest Point

EICEEE T

2124

2.12-5 2.12-6
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2.13 About Software

Click on [Project]->[About Software], as shown in 214 The registration information,
version information, copyright information, etc. of the software.

Software activation: As shown h14-2, enter the authorization code here or scan the QR code
of the authorization code to activate the software.

Check Latest version: If there is a new version, a new version message will pop up, and
clicking Update will update the software to the latest version. If there is no new version, it will
prompt that it is already the latest version.

Feedback: As shown i@.14-3, in order to provide better service to users, if you have any
guestions during the use of the software, you can feedback them to our technology here, and we will
provide you with support as soon aassible. Note: Please leave your contact information (mainly
via email), and the problem description should be as complete as possible. If there are attachments
(icons, videos, documents, etc.), you can submit them together. Thank you!

< About Software é Software activation & Feedback

Activation ID A09222101797061

]

Expiry date 2023-8-25(34***722064)

EE’ 7 s 9 e P
- ;% i 0 Backspace
(et

tSurvey For Android V1.0.20230626 ad

Toknav Information Technology Co., Ltd
info@toknav.cn
www.toknav.cn

TransOut Activation ~ Software activation

2141 2142 2.14-3
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h Device

On the main interface of the software, click @eyicd, as shown in & and 32. Thedevice
includes functions such aSommunication, Rover, Base, Static, Inspection accuracy, Device

information,Devicesettings Restart PositioningandDeviceregistration.

H: NA
A

5 @ B

Disconn...

Communication Rover Base
Static Device More

Information

A = K=

Project Device Survey Tools

3.1 Communication

—H —H
= 8
Device Function

Activation Activation

23

Click on [Instrument}>[Communication], as shown in 311 Select th&evice manufacturer,

Model type, and connectiotype then select the device parameters, and click "Connect" to

complete the device connection. After successfully connecting the device, it will directly return to

the software main interface, as shown itr& Enter the communication again, as shown iR33.2

and click Stop to connect the device.

1. Devicemanufacturer: The software supports the access of positioning devices from multiple

GNSS manufacturers.

2. Connectiontype:Include Bluetooth, WIFI, serial port, TCP client, etc., as shown #223.2
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3. Click on the device parameters to enter Bluetooth search and selection, as shows in 3.1
You can click on the device to select the device you want to connect to. The list of commonly used
devices will display the 5 devices with the highest connection frequency.

4. After the device is successfully connected, click "Debug"” to view the communication data
between the software and the device, as shown #6.3¢Ybu can send device debugging commands
to the device and troubleshoot issues related to device positioning through communication data.

Device manufacturer TokNav > Device manufacturer TokNav >
Model Type RTKmOP"’mOP"‘S/TS’TSU;;’()T'E:); > Model Type RTK(T10Pro/T10Plus/T5/T5Lite) > *) 232266846000076
14:00:20:03:82:69
Connection type Bluetooth > Connection type Bluetooth > * 732216861001195
)
Device Para Device Para CO:FB:F9:7D:79:63
Z30516867010049

60:D7:E3:98:08:DD

*) 733166861025949 *) 733016861000017 N *)

00:03:7F:0F:A7:89 Connection type

*) 232426861007442

Bluetooth 14:00:20:15:B6:B6
*) Z231446869014472

UsB 14:00:20:03:7C:37
TCP Client
Bamo *) Z33073660005043

14:00:20:15:A6:F5
Debug *) Z33016861000017

00:02:5B:04:06:6C

3.1-1 3.1-2 3.1-3
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y Fl H:0.012 AP e
3788 RED < Communication 6 Communication Debug SUEIC]
Agel V:0.024 31/41 ogy
E B _3 Device manufacturer TokNav ) Common Commands
_ = e
. £ Model Type: 15 i toctorTOFIUs/TS! ‘, > Input Command

Communication Rover Base
Connection type Bluetooth >
= ﬂ - L POLOOMIY,0,1,£,9,4,/,0,1U,10,LU,£L/7,0U,04,L.L,U
NE \, Device Para Z $BDGSAM,3,36,38,40,41,46,59,60,,,,,,2.2,0.8,:
’ $GQGSAM,3,194,195,196,199,,....,,,2.2,0.8,2.1*3
Static Device Inspection *) 733166861025949
Information clsetlcls] 00:03:7F:0F:A7:89 $INS.NAVI,075014.00,0.00000000,0.000000
e E E 00,-0.00279796,-0.00645713,0.0505265,0.01
3 3 3 $INS.NAVI,075014.20,0.00000000,0.000000
Device Settings Device Function 00,-0.00279796,-0.00645713,0.0505265,0.01
Activation Activation

#INPUT,DIFFERENCE,OK*45

$INS.NAVI,075014.40,0.00000000,0.000000
00,-0.00279796,-0.00645713,0.0505265,0.01

$INS.NAVI,075014.60,0.00000000,0.000000
0,-0.00279796,-0.00645713,0.0505265,0.011

#BESTPOSA,COM1,0,0.0,FINE,2259,28233.00
541,31.208,-6.722,WGS84,0.0074,0.0085,0.0:
$GPVTG,251.40,T,251.40,M,0.006,N,0.010,K,A

$INS.NAVI,075014.80,0.00000000,0.000000
0,-0.00279796,-0.00645713,0.0505265,0.011

: Il o =
10 \
Project Device Survey Tools DebUg Stop Stop Send Clear

3.1-4 3.1-5 3.1-6

3.2 Rover

Click on [Devicqd ->[Rovel], as shown in 3-A. GNSS positioning equipment can calculate
positioning coordinates by receiving satellite signals. In the absence of other conditions, due to the
influence of the atmosphere on the signal, the positioning equipment can only obtain the coordinate
position of a single point solution, with low accuracy. To ensure that GNSS can obtain high
precision positions, in addition to receiving satellite signals to calculate the position, GNSS
equipment also needs to receive signals from another fixed GNSS equipment nearby, Using the
signal of another device as the reference signal, as the influence of the atmosphere on the signal is
basically consistent within a certain area, two sets of GNSS can calculaterédggion positions
when the coordinate position of the reference signal is known. The fixed position GNSS device is
called the reference station, and the unfixed position GNSS device is called the mobile station.
Compared to the GNSS satellite signal of the mobile station, the data transmitted from the reference
station is called differential data, The data transmission method is called a data link. The mobile
station mode setting is to set GNSS as a mobile station, configure certain parameters to transmit the
GNSS satellite signal of the reference station to the GNSS device through certain methods, so that
the GNSS device can obtain highecision positioning positions.

23



tSurvey Softwaré®ocumentation

In addition to differential data transmission configuration, basic parameters such asdtfie cut
angle of GNSS and whether to enable PPK can also be set. Click on the basic parameter content to
enter the editing parameter interface, as shown ir23\®hen the altitude angle is lower than a
certain value, it can be set not to receive the satellite signal. In the case of low angle satellite signal
difference, it is beneficial for accuracy calculation. The PPK parameter records the original GNSS

observation data to the GNSS receiver, and uses gppmstssing algorithm to calculate high
precision coordinates.

< e SEttings

3 - —
Basic para < —
.-

Cut-off Angle 5 >
Cut-off Angle:15 AGE:60
Disable PPK ' AGE SOl
Datalink Settings Record raw data O

Data Link Internal Radio >

Channel:2 Frequency:464.125
Protocol:TrimTalk 450S

Base Coordinates Change Alert ()

3.2-1 3.2-2

The main purpose of setting differential data parameters is to transmit the differential data of
the reference station to the current device in a certain way, providing necessary calculation
conditions for the device to solve higinecision coordinates. Thegatalink method includelsiternal
radio, Devicenetwork, and®honenetwork etc.

1. Internalradio: As shown in 32, it refers to thanternalradio of GNSS equipment that
receives differential data of the radio station according to a certain protocol and frequency-for high
precision calculation. Click on the parameters to modify and edit them, as shown3nIBi&
necessary to ensure that the protocol and frequency of the radio station are consistent with the
protocol and frequency of the transmitting station in order to receive normal radio data. If the
frequency corresponding to the channel is not consistent with the channel frequency of the
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transmitting station, you can click on "Default Radio Settings" to modify the frequency
corresponding to each channel of the radio station, as shown4n GIZk on the icon to select the
corresponding channel frequency configuration from the predefined channel management list, as
shown in 3.25.

2. Devicenetwork: As shown in 3:B, it refers to the SIM card network of GNSS devices that
obtains differential data from a specified server address according to a certain protocol for high
precision calculation. Click on the parameters to modify and edit them, as shown7inThe
connection mode is a differential data transmission protocol, usually composed of NRTIP, TCP
clients, etc., and the connection parameters such as server IP, port, username and password are inpL
The SIM network is a dedicated network and APN parameters need to be configured. The CORS
server parameters can be selected from the server management list, as show8. iAft8r2
correctly configuring the server address, obtain a list of access points and select the corresponding
access point to obtain differential data. Access points can be obtained not only through the host
network, but also through the corresponding network of the mobile phone if there is a network
available.

3.Phonenetwork: As shown in 3:8, it refers to obtaining differential data from a specified
server address through timetwork of the device where the software is located according to a
certain protocol, and then sending it to the device through the communication connection between
the software and the GNSS device for hpyhcision calculation. Click on the parameters to modify
and edit the parameters. The parameter configuration is similar to the host network, without the
need to configure APN parameters. After configuring the parameters, obtain the access point, select
the access point that needs to be connected, as shownlif, 2u2d connect to obtain differential
data. Click to Start' the connection. If the configuration is correct, the data receiving progress bar
will move. If the progress bar has no data, you need to confirm whether the pa@nétgration
is correct.

Note: Theradio datalink can be set to indicate whether the base station coordinates have
changed. This is mainly because the radio station is transmitting innaaynmanner, and there
may be multiple radio transmission sources at the same frequency, which can cause radio signal
interference. If other signals are received, it may cause inaccurate positioning and remind users to
check and confirm.
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é Parameter Settings é Default radio settings é Radio Channel Management

Internal Radio

Channel

Frequency

Protocol

463125

TrimTalk 450S >

Radio Channel Setting :E Content List
1 463125 Stonex
438125 440125 441125 442125
2 464125 443125 444125 446125 447125
UniStrong
3 465.125 441 442 443 444
445 446 447 448
4 466.
66125 South
£ Aot 463125 464125 465125 466125
463625 A464.625 465625 466.625
6 464.625 HiTarget-460
459325 459425 459525 459,625
7 465.625 459725  459.825 459925  460.025
HiTarget-445
8 466.625 445125 445225 445325 445425
. 265,575 445525 445626 445725 445825
’ HiTarget-230
10 460375 230725 230.825 230925  231.025
231125 231225 231325 231425
n 465.375 ComNav
45505  456.05 45705  458.05
12 466.375 45905  460.05  461.05  462.05
: HuaCe
> go-Co 456.05 45655 45705  458.05
i e 45905  460.05  461.05  462.05
Topcon

é Rover mode settings 6 Parameter Settings
Basic para "=  Device Internet

3.2-3

Cut-off Angle:5 AGE:60 .
>
Disable PPK
Datalink Sett
Data Link Device Internet >
Connect Mode:NTRIP
IP:rove.devecent.com Server Port:2010 >
User:u Password:******
MountP 1gs Get
MountPoint 732073569026218 >

Phone internet access

O

Base Coordinates Change Alert(VRS please @

close)

3.2-4 3.2-5

< server manager

Content List

Connect Mode NTRIP > z
1P:120.77.83.81 Port:6060
CORS Settings o User:* Password:*
P rove.devecent.com X
Port 2010
User u
Password (R
Network mode SIM >
—
Name
User
Password (>

3.2-6

3.2-7 3.2-8
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6 Rover mode settings & Rover mode settings

- Basic para -

Cut-off Angle:5 AGE:60 Cut-off Angle:5 AGE:60 S
Disable PPK Disahle BRK

B MountPoint PV
Data Link Phone Internet Data 232073569026218 X fet >
Connect Mode:NTRIP Conr 732073569026218
IP:rove.devecent.com Server Port:2010 IP:rov >
User:u Password:****** User 232073569026584

Moun - 732073569026606 Set
MountPoint 23207356902621 Mour  732073569026617 g2

Recel 73073569026674

/ / 732073569026685
4688 Il st [ (4
\\ Z32073569026709

- 232073569026801
Base Coordinates Change Alert(VRS please () Base ()

close) 232073569026812

7320735A902AR23

3.2-9 3.2-10

3.3 Base

Click on [Devicq ->[Basé, as shown in 3:3. This function is for GNSS equipment to serve
as a reference station to send satellite information data through a certain method and provide it to
the rover for reception, providing higiprecision calculation conditions. It is necessary to set the
starting condition parameters, starting mode, and data broadcast parameters of the reference station.

Note: During the startup of the base station, the device is not allowed to move, otherwise it
may cause errors in the coordinates calculated brothes:.

The startup conditions include parameters such as baseuttff angle, Diff mode PDOP
limit, delayed startup, etc. Click on the parameter content to enter the editing parameter interface, as
shown in 3.24. The differential data formats include commonly used differential data encoding
formats such as RTCM2.3, RTCM3, CMR, CMR+, DGPS, RTCM3.2, etc.

The startup mode includes single point startoput basecoordinate startup, arldse current
point coordinate startup

1. Single point stanp: refers to the GNSS device outputting differential broadcast data based
on the current positioning value (with low accuracy) for the gparvordinate;
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2. Input basecoordinate startup: As shown in 23 it refers to the location where the early
user sets up the device. The user knows the coordinate position in advance and uses this coordinate
value as the startup coordinate to output differential broadcast data; Click on the coordinate
parameter content to enter the editing parameter interface, as showrbinY®3 can click on the
surveyicon to surveya point in reakime, or you can click on the coordinate content to select a
coordinate value from the point library.

3. Use currentoordinatestartup:As shown in 3.3, refer to the reaime point collected by
the user based on the positioning data of the current GNSS device and certain collection and
measurement conditions. The rgate point is activated according to the specified coordinate
activation method. Click on the parameter content to enter the editing parameter interface, as shown
in 3.36.

Differential data parameters mainly refer to the transmission of differential data output by the
device after starting the base station, which is received and usedrbyéhstation through certain
methods, includinglevicenetwork,Internalradio, External radio, an®ual transmitter combination.

The parameter settings are similar to thosewér stations, with the following differences:

1. Theinternalradio will have transmission power, and the higher the transmission function,
the farther the operating distance, and the higher the power consumption.

2. In thedevicenetwork NTRIP protocol, the reference station is the access point that initiates
transmission, while theover station obtains a list of access points and selects the corresponding
base station access point to connect, as shown-& 3.3
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é Base mode settings é Base mode settings é Base mode settings

- — - —
p Pa ] Setup Para Base Setup Para ]
Base ID-666 Diff Mode:RTCM3.2 | Base ID:666 Diff Mode:RTCM3.2 S Base ID:666 Diff Mode:RTCM3.2
Cut-off Angle:15 Cut-off Angle:15 ' Cut-off Angle:15
Start Up Mode Single Point. > Start Up Mode Single Point > Start Up Mode Input Base Coordinates >
PPK para PPK para Lat:N23°09'53.9816"  Altitude:11.3564
¢ Long:E113°25'52.9793" Ant. H(m):0.0791
Disable % Disable > ¥
k Settinas Datalink Settings PPK para
Disable >
Data Link Internal Radio > Data Link Device Internet > :
Datalink Settings
Channel:7 Frequency:465.625 5 Connect Mode:NTRIP
Protocol: TrimTalk 450S Power:Low |P:120.77.83.81 Server Port:6060 > Data Link External Radio >
R Baud Rate:115200 >

Base access point Z33046861000017

. Set Base : Set Base " Set Base

3.3-1 3.3-2 3.3-3
€ Base Setup Para €& Input Base Coordinates & Settings
Base ID 666 X Input Base Coordinates ® Toletance: Sattn
Diff Mode RTCM3.2 > Latitlfde N23009’53'9816" Solution Limit FIXED >
Longitude EN3°25'52.9793" >
Cut-off Angle 5 > Altitude 11.3564 HRMS Limit 0.05 >
Antenna Parar ers
PDOP Limit 3.0 > VRMS Limit 01 >
Antenna Measured Height(m) 0
PDOP Limit 3>
Antenna Measurement Type Pole Height >
AGE Limit 500
Antenna Height 0.0791 % )
Smooth
Average GPS Count 15 >
Save survey point to point library at the
same time (D
Antenna Parameters
Antenna Height 0+0.0791m >

3.34 3.35 3.36

29



tSurvey Softwaré®ocumentation

3.4 Static

Click on [Devicq ->[Static], as shown in 8:1 and3.4-3. This function is to store the original
satellite observation data of GNSSINEX302/ RINEX303/ RINEX304/ RINEX30&quipment in
the setting disk file, as shown in432, record the observation data for a period of time, and use
static posfprocessing software to calculate higtecision coordinate positions, usually used for
control point collection. It is necessary to set static Nilane PDOPIimit, Cut-off angle,Record
interval, Antenna parameters, and other recording conditions.

¢ FIXED H0.009 ¥ DGNSS Ho0478 S
Age51  V:0.019  31/41 4y Age97  Vi1257 25/41 g9
Options Settings
Point name 1234 Point name 1234 Point name
PDOP Limit 30 > PDOP Limit 3.0 > PDOP Limit
Cut-off Angle 15 Cut-off Angle 15 > Cut-off Angle
Collection Interval HZ > Collection Interval HZ > Collection Interval
Data Format GNSS > Data Data Format SS > Data Format
Observation Time 15min Obse GNSS min > Observation Time 15min
Execute after completion Switch to rover > Exect RINEX302 wer > Execute after completion
Anter RINEX303
Antenna Measured Height 0 Anter RINEX304 0 Antenna Measured Height
Antenna Measurement Type Vertical height Anter RINEX305 ight > Antenna Measurement Type
Antenna Height 0.0791 Antenna Height 0.0791 Antenna Height 0.0791
15:10
34-1 342 34-3

Note: During the static recording period, the device is not allowed to move, otherwise it may
cause errors in the coordinates calculated by thegoosessing.

3.5 Inspection accuracy

Click on [Devicq ->[Inspectionaccuracy], as shown i8.5-1. This function is to use tH&U
surveyfunction at a fixed position to collect a certain amount of tilt measurement points, calculate
the maximum difference in coordinates of the collected points, and thus reflect the accuracy of the
equipment using théMU survey function. If the test results show poor accuracy, the calibration
function of the center rod can be used to correcthé surveyerror caused by the center rod error,
as shown ir8.5-2.
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: FIXED H:0.009 3 T
é Inspection * & Pole calibration
Agel V:0.019 33/43

Antenna Height 1.6+0.0791m > Antenna Height 1.6+0.0791m >
Average GPS Count 60 > calibration steps:
1. In the case where the solution status is
Average GPS Interval 7 Ready, Click Start to calibrate.
2. Fix the pole tip and shake the receiver
E::,L‘:g‘)’” abnormal point 0 > back and forth to collect 50 points.
{ o)

3. The pole tip does not move, Rotate
the person and the receiver 90 degrees
around the pole at the same time, and
continue to step 2 until the four directions
are completed.

N

A Direction
FIXED(Finit)

351 52
3.6 Device Information

Click on [Devicg ->[Devicelnformation], as shown i8.6-1. This function allows you to view
the basic information of GNSS devices suclDavice serial, firmware versionGNSStype, and

6 Device Information

GNSSserial number.

Serial Z33046861000017
Firmware Version M68-FMW3.2.408.2304.1658
Current DataLink Phone Internet
Battery Power 62%
Expiry date 20230707
Anter
ZX-M68-K8T7
R:71.7 mm H:0 mm
HL1:791 mm HL2:779 mm
361
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3.7 Device Settings

Click on [Devicq ->[Device Settinglsto configure some features of the deviaes shown in
3.7-1, 3.7-2 and 37-3.

6 Device Settings é Device Settings 6 VPN Settings

Positioning data output Positioning data output

> H:
frequency ta frequency ez 2 S @
s - —
IMU Sensor output frequency SHZ IMU Sensor output frequency SHZ > APN Setting o
UGypsophila Function - @) UGypsophila Function - Name
Enable Voice — @) Enable Voice ) e
WIFI Connect Mode Master > WIFI Connect Mode Client > Fassword @
-— 7 X !
. S Nam = B
WIFI Connect Mode Enabled — @)
Password Pass!
Close P zxvpn.devecent.com
Master Port 8222
Client Network TEST
User zxvpn
Password ~  seses
Status DISABLE
P

3.7-1 3.7-2 3.7-3
3.8 Device Activation

Click on [Devicq ->[DeviceActivation], as shown in 8-1. If the GNSS device has expired,
you can obtain the registration authorization code from the dealer and authorize the registration of
thedevicehere.
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é Device Activation

Device Serial no 233046861000017

Registration Date

1 2 5 A B

4 5 6 @ D

7 8 G E F
0 Backspace

381

3.9 Other

1. Click on thﬂ in the software title bar to enter the shapde or scarQR codedata
shared by other devices, as shown 1.

in the software title bar to enter the communication settings function, as
shown in 31-4.

2 Vi0.015

3. Click on th
output by the device, as shown i®-2. You can switch between viewing base station information

in the software title bar to enter and view the positioning coordinates

and star map and catalog information, as shown 98339-4 and 3.9-5. Due to the lack of
transmitting antenna parameters for the base station in the differential data, only the phase center
coordinates of the base station transmission are transmitted. In order to obtain the ground
coordinates corresponding to the start of the base station, the antenna parameters corresponding tc
the base station can be inpu

4. Click on th
information, as shown in &-5.

2l in the software title bar to enter and view the device's satellite reception
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5. In the star map and catalog, click "Settings" in the title bar to set the satellite system switch,

as shown in 3-6.

6. Click on th

FIXED
Agel

H:0.006

:0.013
20230921

43/48

é Satellites information

in the software title bar to enter th@versettings, as shown in 312

é Satellites information

Detail Base SAT Info  SAT Map Detail Base SAT Info  SAT Map
,_&‘ y ©\ Share code e L
‘\j 1 — Solution Status ~ FIXED(Finit) (G7+R6+C19/42) Base ID 0 Distance to Ref220.4...
(] Sean@R °09" . B N23°09'569271" N 2563015.0205
Corimication i T B N23°09'539815" N 2562923.6214 : :
. L EN3°25'529793" E 441774.3893 L EN3°25'459575" E 441575.0090
j a 5 H 97429  Elev 9.7429 H 33.7507 Elev 33.7507
v v
Static Inspection Device Speed 0.0090 Heading 82.47 Local time 2023-04-23 17:03:32.000
accuracy Information
PDOP 1.3000 HRMS 0.0083 Antenna Height 0.0000+0.0000m
’ i‘ a HDOP 11000 VRMS 0.0154
- vDOP 11000  AGE 1
Device Settings Device Function
detvation deuvation Inclination Angle 77°10'48.4625"
S Projection Angle 358°48'04.6108"
2 UTC time 2023-04-23 09:10:32.200
Restart Local time 2023-04-23 17:10:32.200
Positioning
Distance to Ref 220.4567m
oe = G -
a0 = O ‘ ?l Base Antenna Save
Project Device Survey Tools Parameter
& Satellites information settings Jll € Satellites information settings lll €~ Satellites System
Detail Base SAT Info SAT Map Detail Base SAT Info  SAT Map GPS — @)
i T — v
L1:44.4 L2:40.3 L5:0
GLONASS &)
05 Elevation:31  Azimuth:231 Used
L1:44 L2:42.8 L5:0
606 . 428 BEIDOU — @)
Elevation:42  Azimuth:25  Used
& L428 12:40.7 L5:0 GALILEO — @)
Elevation:28 Azimuth:70  Used
G L6 12455 L5:0 SBAS O
Elevation:43  Azimuth:322 Used
Qzss e
G17 L1:44.7 L2:42.7 L5:0
Elevation:39  Azimuth:115  Used
L1:45.3 L2:421 L5:0
<& Elevation:60 ~Azimuth:91 ~ Used ¥ %
levation: zimuth: se S T &
620 L1:45.4 L2:419 L5:0 180°
Elevation:56 Azimuth:254 Used
. L1:38.6 L2:37.7 L5:0 w
" Elevation:19  Azimuth:32  Used
L1:48.5 L2:46 L5:0 -
" Elevation:62 Azimuth:78  Used
L1:479 12:45.2 L5:0 i
' Elevation:42  Azimuth:174  Used
L2:411 L5:0 =
Azimuth:252 Used
L2:41.3 L5:0 10
" Elevation:26  Azimuth:71 Used
L1457 L2456 Lso 0605 G G20 RO4 R18 EO8 E27 CO3 CO7 C13 C27 C36 C40 Q02 Q07
Elevation:39  Azimuth:12 ~ Used LB W L2B2 W LSS
gon -4 L2397 L5:0 8D Omers
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N Survey

On the main interface of the software, click [S@urvey] as shown in 4 and 42. Survey
includes higkprecision position basedurvey and application functions such &sint Survey
Detail Survey Control pointSurvey Point stakeout CAD mapping, CADstakeoutPolyline survey
Polygonsurvey Line stakeout DSM stakeoutRoad desigrand stakeoutElectric lines survey,
Electric Towers stakeoytFunction customizatiorand other functions.

IR, FIXED H:0.012 %Q
3788 Agel V:0.022  31/41 9!]%, + _
3 0 8 U o @

Point Survey  Detail Survey  Control Point Polyline Survey ~ Polygon Survey  Electric Lines
Survey Survey
‘g a B

Point Stakeout  CAD Mapping  CAD Stakeout Electric Towers

Stakeout
® 3

Line Stakeout =~ DSM Stakeout Stake Road

3 @

wOR

Function More
Customization
e 0 =
10 -
Project Device Survey Tools
4-1 -24

4.1 Point Survey

Click on [Survey ->[Point Survey], as shown in 4-1. Recordand store the positioning output
from GNSS equipment in a coordinate point library according to certain accuracy limitations. In the
point surveyinterface, the title bar displays the basic information of the positioning output by the
current GNSS device, including the current solution status, differential delay, HRMS, VRMS, and
other positioning accuracy evaluation values, as well as the number of received satellites. Below the
title bar is the status bar for displaying other important information. The displayed content can be
set according to the user's attention in the settings. In gomey the default display is the
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coordinate and base station distance information. The middle area surthey data drawing
information, and the network map can also be displayed. The electronic compass in the upper right
corner of the drawing area is displayed as a compass in the notebook, making it convenient for users
to determine the direction when needed. The bottom left corner of the drawing area is the display of
function acquisition. These function menus can also be displayed here to quickly operate certain
functions according to the user's needs in the settings. The scale bar of the drawing is displayed in
the bottom right corner of the area, and the icon above the scale bar is thestrigggacquisition

function button. This button can be moved according to the user's usage habits and placed in a more
convenient place for operation. Click the button to startstimeeyfunction, as shown in 4-2.

Below the drawing area are the attribute point names and coding input positions, as well as the
setting of antenna height and the entrance to theguattbase

& om) FIXED Ho008 ‘e, < ) FIXED Ho.008 e, < o) FIXED  H0.008 e,
¥ Agel  V:0.014 32/44 g =P Agel  V:0.014 3244 o Agel  V:0.014 32/43 o
N:2562923.6214 H:9.7569 N:2562923.6225 H:9.7479 N:2562923.6214 H:9.7509
E:441774.3872 Base distance:220.4534 E:441774.3862 Base distance:220.4529  E:441774.3841 Base distance:220.4512
Pt. H dist.:0.0017 Pt. Elevation diff.-1.5995  Pt. H dist.:0.0019 Pt. Elevation diff.:-1.6085  Pt. H dist.:0.0023 Pt. Elevation diff.:0.0012
180° 18C 180°
90 270 o ' 90° ‘ 270
5
Pt17 P17 Pt17
Pt Pt / line I A polyline
Pt30 2;1; /‘ arc ' Q polygon
.Pt26 g D square E] square center
Collecting<3/5>
I:] rect E] rect center
S 05 S . ,
/ s Ptm i/ ps Pt / @ cnrc'lezp? | O circle 3p
Cl Cl U spline g CAD layer
N O
~:A @ v \X/‘ -'2\ Q Settings é%
71 = = 31 [ Lok X
£y ' XL L A ¢ =3 @ ) é
' N’ 2m Q whend . 2m 2m
Name Pt31 X Code EE Name Pt31 Code E: Name Pt32 X Code EE
Antenna Height 1.6+0.0791m > Antenna Height 1.6+0.0791m Antenna Height 1.6+0.0791m
4.1-1 4.1-2 4.1-3

Click on @ to enter CADsurvey as shown in 4:B. During the process @&urveypoints,
they can be drawn into data graph types such as line, polyline, arcs, polygonspiigeetc.

Click @ to enter thesurvey settings interface, as shown in 4.1 Set the collection
limitations forsurveyand collection here, such as solution status, HRMS limit, VRMS limit, PDOP

limit, differential delay, etc. Users can set the limit based on the accuracy requirements of the job.
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Setting the number of smoothing points is to collect multiple positioning points and calculate the
average value to indicate accuracy. In addition, you can also set default point names and default
encoding. The information display setting is to set the display content of the status information bar,
which users can display according to their key information settings, as shown5n Fumhction

menu settings refer to users displaying commonly used function settings in the left menu bar
according to their needs during the homework process, allowing users to quickly and conveniently
access certain functions, as shown in@l.These functions include: tsurvey Display map,Auto

jump map center,Full mafake screen point, CAD text, length and area measure, background
color setting, CAD layer setting and other functions. Click the menu icon on the left to trigger the
corresponding functions.

Click on m to enter the poistdatabasdunction, where you can view the statussofvey
points.

L
Click on A to automatically center the current position and display it on the screen. Click
again to automatically rotate the map according to the progress direction.
Click on A to turn on/off the tiltsurveyfunction.

Survey collection points usually require input of point names and codes. Clickir.g™=n
allows you to select the preset code in the code library for quick filling of ground feature attributes,
as shown im.1-7. If there are many codes in the coding library that are frequently used, they will

be displayed in the front for users to quickly select.

Click on the antenna height display content to modify and edit the antenna height information,
as shown ind.1-8. The antenna height setting is to subtract the phase center coordinate of GNSS
from the antenna height to obtain the actual position of the ground measurement target. If the
antenna information is incorrect, clicking on the antenna information can select the correct antenna
type in antenna management (used when GNSS devices do not output antenna information or when
using external antennas), as showd.iR9.
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Settings Display Info Tool Bar Settings Display Info Tool Bar Settings Display Info Tool Bar
Tolerance Setting Display lte Display Iten Option
I = . N:2562923.6203 H:9.7459 S )
goliiontiic ED > E:441774.3831 Base distance:2204512 | i/ TiltSurvey @ zoomin

Pt. H dist.:0.0038 Pt. Elevation diff.:-0.0038

HRMS Limit 0.05 > @ Display Map Q Zoom out
VRMS Limit 01 > Long Lat ».® Auto jump map / EhomeanEsi
center
PDOP Limit 3 Altitude Ant. H 20 Full Map g Pointer Catch
AGE Limit 5 > Forward azimuth Speed Aot
ex
Smooth Time Point dist.
j Map Navigation
Survey delay 0> oN ot
Length&Area
PDOP HDOP Measure
Average GPS Count 5 >
. VDOP Inclination Angle et
Projection Angle
The survey confirmation page pops up O & Angie kieasie
Display .
Remind when there is same point name () <> Undo last point
Point Name =)
Point Name Increment 1> % Background layer
) 3 EoECode () CAD Background
Default Code Same as last point > 9 Color
Height
< O Point style[Survey
oint]
4.1-4 4.1-5 4.1-6
é Antenna Parameters é Antenna Parameters Management
€ V:C 14
N:2562923.6192 H:9.7419 ; Covtord
% Ant M d Height(m) 1.6 L
E:441774.3811 Base distance:220.4502 ot it &
Pt. H dist.:0.0061 Pt. Elevation diff.:-0.0078 none
lt Antenna Measurement Type Pole Height >
Antenna Height 1.6791 ZX-M68-K8T7
‘ R:71.7 mm H:0 mm
ARtEnna i drametet HL1:79.1 mm HL2:779 mm
ZX-M68-K8T7
R:71.7 mm H:0 mm >
L7 HL1:791 mm HL2:779 mm
& Select Code Settings
testl _ptest2
—L_ ABoO2 AE140
test3 test4
AE41 O AE142
z P25 Ptm
“A
%2 =
e I
Name Pt32 X Code
4.1-7 4.1-8 4.1-9
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4.2 Detail Survey

Click on [Survey->[Detail Survey, as shown in 4-A. This function is similar to poirgurvey
but there is no graphical interface for posurvey which provides a more concise and intuitive
display of the content required fiecordng and collecting points.

Name Pt32 X Code EE
Antenna Height 1.6+0.0791m
B N23°09'53.9815" N 2562923.6203
L EN3°25'52.9793" E 441774.3872
H 9.7409  Elev 9.7409
Distance to Ref 220.4555m
S/ Y 9

4.3 Control Point Survey

Click on [Survey->[Control PointSurvey, as shown in 4-3. Sometimes, it is necessary to
recorda point with high accuracy requirements. To collect shizveypoint, the device needs to be
reset multiple times, requiring a fixed solution for a period of time before collecting, and many
points need to be collected. By using a certain calculation method, the points with a significant
deviation from the average value are kicked out, and the average value of the basic optimal values is
taken to obtain a highrecision positioning point, The points collected throsghveyin this way
have high accuracy guarantee, and we call this type of point control point. In the control point
surveyinterface, the middle area displays all the coordinate points collected by the control point in
reattime, and the graphical distribution of therveypoints of the control point can be seen, which
can determine the accuracy of the control point in a certain program. The two icons below the graph
aresurveysettings and poistdatabaséunction entrances;
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Surveysettings, as shown in32, in addition to settingollection limits, it is also necessary
to control the collection parameters of points, such as smoothing points, smoothing intervals,
repetition times, etc.

After the control poinsurveyis completed, aurveyresults page will pop up, as shown i8-4.
3. Therecordanalysis and results of the control point, observation time, qualification rate, and
whether the control point meets the accuracy requirements will be displayed.

"\ FIXED H0.007 @ : Control Point Measurement
) 3 Settings
s ) Agel  V:0.014 35/47 g < Result-Pt32

Name Pt32 X Code - Result: The collected point is
e o available!
Antenna Height1.6+0.0791m Solution Limit
HRMS Limit 0.03
VRMS Limit 0.05
PDOP Limit 3
AGE Limit 5
Average GPS Count 10
Average GPS Interval 2
Qualification rate(%) 100
Repeat Count 2 Mean square error(mm) 23
Aplane max(mm) 4.2
Fixed Age 15 Aheight max(mm) -10.5
o Observation Time(S) 64
Plane Limit ek Start Time 2023-04-23 17:57:11.000
T o End Time 2023-04-23 17:58:14.000
evation Mt : Record number 20
Qualified points 20
Over Limit points 0
g Remind when there is same point name &)
Q . Point Name Increment Northing(m 2562923.6225
43-1 4.3-2 4.3-3

4.4 Point Stakeout

Click on [Survey ->[Point Stakeoutto enter thestakoutpoints databasénterface, as shown in
4.41. Pointstakeut refers to finding the location of points on the field site through coordinate
points, with known point coordinates. In the points to be lofted, twettakeandstakedpoints will
be displayed. Clicking on thetakepoint can remove thstakepoint, view details, andtakeoutit.

The stakeoutpoint is a part of the coordinate pa@rmtatabaseand the add, remeyimport, and
export operations of thstakeoutpoint are the same as those of the coordinate gpdatbbase
Removing points from thetakeoutpoints databaseloes not actually delete them from the p®int
databaseYou can also select points from the coordinate points (all points in the coordinate point
databasg for stakeout After selecting points fostakeout enter the poinstakeoutinterface, as
shown in 4.43.
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The layout of the poinstakeoutinterface is similar to that of poirsurvey but there are also
some differences. The status information bar displays the filling and excavation values of the
deviation values from the target's southeast, northwest, and northwest. The compass is not located
in the upper right corner of the drawing area, but is currently positioned together. In addition to the
survey setting function, there are also functions suclstakeoutthe nearespoint, stakeoutthe
previous point, andtakeouthe next point at the bottom of the drawing area.

What if we get to the target point faster?

If the user has a good sense of direction, they can distinguish between the southeast and
northwest in reatime field work. In the display of thstakeoutcompass, they can directly see the
continuity between the current positioning point and the target point, and walk towards the direction
they point to. As shown in 4.3 heading southwest can lead to the target point Pt

What if the user's sense of direction is not good and they cannot distinguish between the
southeast and northwest?

Method 1: You can look at the currently positioned small arrow, which points towargadhe
when it is flat, as shown in 43l The currenpdapoints towards the south. You can rotatephd
pointing. When thegpad headng coincides with the connection between the current point and the
target point, it indicates that thpadheadng is consistent with the direction of the target point. At
this time, press thpadheadng and walk forward.

Method 2: Click twice on automatic center positioning to enter map rotation mode, rotate the
receiver tilt angle, and when the target point is above the screen, move forward, as showin in 4.4
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& Stake Point & Stake Point ™\ FIXED Hool ¥

Agel  V:0.023 46/46 gy
forwards:5.7101 Target azimuth:171°57'03.6614"
to Left:1.3363 Slope(%):-10.5723

Name > Input query keyword ‘ To South »TO East i Cut

T’ Pt1 To-Stake Distance:1.6589m Stake Dish 6599, 5.8066m 0.8211m 0.6200m
N:25629219633 Elev:22.1619 N 963 30 Details 3 /6\
E:441774.4319 Code: E: V4319 Cod

Point Coordinates To-Stake-Point Preview Map Point Coordinates To-Stake-Point Preview Map

Name > |Input query keyword

T Pt6 Staked Distance:31.5764m T) Pt6 Staked Distance:31.5814m :"; tha i
N:2562925.4975 Elev:48.8547 N:2562925.4975 Elev:48.8547 SR P
E:441742.8605 Code: E:441742.8605 Code: i)
1
) Pt32 Stake Distance:0.0026m ‘,‘
N:2562923.6225 Elev:9.7504 '\‘ PL26
E:441774.3836 Code: \ d
| :Pt3p
bsad
-/9 P17
%)
31
.9 R ~
A @ Ol
r T \L 2m
Name Pt33 X Code EE
Button Button
4.4-1 4.4-2 4.4-3

In the surveysettingsalso includestakeoutsettings, as shown in 45! You can set the target

to prompt in the southeast, northwest, front, back, left, and right directions.In addition, you can also
set the prompt range, setting limits, and so on.

In the points testakeut, click on the data item and click on the detailed information to enter
the detailed information of the poistakeut, as shown in 4-8.
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FIXED H0.010 @ ;
& Settings : :
s Agel _ V:0.024 46146 sE% € Point Details

Stakeout

forwards:5.6504 Target azimuth:171°54'11.1077"

to Left:1.5765 Slope(%):-10.3985 SCHINGS:  gumngy  Dwiwhk  JoolBar Name Pl Code
‘ To South  wmspTo East l Cut Navigation Prompt(Forward) @ B N23°09'539276" N 25629219633
5.8077m 0.8262m  0.6100m L EN3°25'52981" E 441774.4319
=N Prompt Range(m) 1. >
(IS H 221619 Elev 221619
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4.5 CAD Mapping

Click on [Survey ->[CAD Mapping], as shown in 4:5. The CAD function is to display CAD
map draw such as line, polyline, arc, polygon, and calcuiatés It also includes import and
export DXF and DWGile, layer manage andstakeoubperations for CADnap

=
Click to ™ enter CAD layer manageas shown in 4:2. You can create or delete layers, set

whether layers are visible, import DXF, DWG, and otmap export DXF files, and set a layer as a

working layer.

Click to g/ create a newdrawing as shown in 4. Including line, polyline, arc, polygon,
square, square center, rect, rect center, @gleircle 3p, spling and other types.

Click to(E-:i is a CAD calculation tool, as shown in 485 Includingpoints oftwo circles
intersect,points oftwo lines intersect, pointsf entity intersect,point of distanceoffset and other

tools

After selecting the CAD drawing, You can operations such aseddletaik, andstakeout
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After selecting theentity, click onstakeouto enter thestakeoutCAD interface stakeouts to
find the position of the target coordinate in the actual location, anstdakeouperation is similar
to pointstakeoutand linestakeout.

€- CAD Mapping-Default 6 CAD layer é CAD Mapping-Default

| ‘ t |
<25 Default Work Layer -
Pt JPt25 Pt Pt25
Pt26 Pt26
Pt3p Pt3p
line polyline
Pt
f‘ arc [:l polygon Q) Int 2 Dist /l/ Int 4 Point
- roxers
/\ [:I square E’ square center /\ % Int Entity /". Dist offset
\. D:l rect E] rect center \ ,{1' Dist offset / Divide
[:g @ circle 2p O circle 3p E::] ¢ Measure / Invert
@% WU Spline 5:3 Settings @% /u. Lengthen m :;T:tdivision
— —
¢ sicc IEEZEEZE .80
451 452 4.5-3

4.6 CAD Stakeout

Click on [Survey ->[CAD Stakeout, as shown in 44.. The CADstakeoufunction is to load
CAD drawings such as DXF and DWG ftakeoubperations.

Click on n , select and open CAD drawing files.
-

Click on =~ , view the CAD drawing layer data, which can hide and display some layer data.

Click on \ , capture the points on the CAD drawing &takeoutas shown in 4-2.
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& o)) FIED 0 »* Q & am) FIXED H0.009 », Q - % FIXED H0.010 ‘e,

Agel  V:0.021 46/46 gpy Agel  V:0.021 46/46 ey Agel  V:0.022 46/46 ey

N:2562927.7699 H:22.7789 N:2562927.7699 H:22.7799 N:2562927.7699 H:22.7739
E:441773.6118 Base distance:0.0133 E:441773.6108 Base distance:0.0124 E:441773.6088 Base distance:0.0186

1 180

o

Name Pt33 X Code - Name Pt33 X Code -

Antenna Height 1.6+0.0791m Antenna Height 1.6+0.0791m Cancel Explode Details Stakeout
4.6-1 4.6-2 4.6-3

4.7 Line Stakeout

Click on [Survey ->[Line Stakeaut] to enter the linedatabasenterface, as shown in 4.
Line stakeut is to provide designed lines, input lielibrary, andstakeouton the lines. You can
set thestation offset, height difference, etc. in raahe stakeouto the line, or divide the line into
points at intervals tetakeut the points on the line by point.

Line library manage which can add, delete, import, and export line data; Create a new line, as
shown in 4.72. Enter the line name and set the coordinates of the starting and ending points, and
create a new line by starting point+azimuth+len@ick on point information to select point data
from the poins database

Click on the line list item to delete and edit #takeoutine. Click on thestakeoutas shown
in 4.7-3. You can set whether &iakeouin the form of a line oline by point. If it is aline by point
method, you need to set whether the calculation method, interval, and whether to automatically
stakeouthe nearest point.

Press OK again to enter the liseakeoutinterface, as shown in 44 You can use menu
operations tstakeouthe previous line, next line, previous point, next point, and so on.
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Theline by point ofstakeut, sometimes it is necessary to setdstaionand offset testakeut

a certain point. Click tﬁ/ add piles fosstakeut, as shown in 4:-3 and4.7-6.

Content List

Name Pt1_Pt28 X Cor
Pt1 8 Start Station:0

S Stati

tart Station : 7277@
Input Type Start Point+End Point > S S

h1:22.1619 h2:22.8800
®

Northing:2562921.963 Name:Pt1

3 >

Easting:441774.4319  Elevation:22.1619
Set End Point » [ﬂ

Northing:2562927.768 Name:Pt28

9 >

Easting:441773.6157  Elevation:22.8800

Add

4.7-1 4.7-2
FIXED

6 Stakeout Settings sas8
Agel

() Target Peg:5.86 To More:0.0001
Station.:5.8625 Offset:[Right]0.0002
Station Diff to Start:5.8625 Station Diff to End:0.0001
Stakeout by station number >

ToNorth ~ «fmmTo West f Fill

H0.010
45/45 5oy

V:0.021

Setting out by pile by coordinate
Calculation mode

Interval 0 >

0.0001Tm 0.0002m 0.0941m
Automatic Stakeout Latest Point () /A\
Pt25
Pt26
g Pt3D
i Y
4
s A1 £100
(L)
®\ Pt17 »@7
9 o+
A D e ¥ i
Name Pt33 X Code ==

& Add Stake

Station(0-5.8627) sgsld X ©
Offset Dist

Name 5.86

Northing 2562927.7678
Easting 441773.6159
Elevation 22.8798
Azimuth 351°59'49.7095"

4.7-4 4.7-5
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4.8 DMS Stakeout

Click on [Survey] ->[DMS stakeout] as shown in 48. It uses the current positioning
coordinates tcstakeoutthe elevation of the based on existing triangulation data, and determines
whether a realime location needs to be fill aut

The DMS library can be create, import, or edit or delete, and a new elevation file can be
created, as shown in 428 The coordinates of the triangulation file can be manually enter or select
in batches from the poistiatabaseThe order of point coordinates can be adjusted up and down,
and coordinates can also be import.

Click on the item of th&MS database to edit, delete, astdkeut. Click on thestakeoutut
to enter the elevatiostak®ut interface, as shown in 438

. R FIXED H0.010 @
DSM Stakeout Ti l Fil { 558 )
S hrE < A\ Agel  V:0.023 45/45 SEA

Target:test H:22.7859

Name

N:2562927.7666 E:441773.6129
Fil:<Over limit> Ant. H:1.6m+0.0791m
Point Coordinates Preview Map Out of range 180°
{90° § 270
Pt1
N:2562921.9633 E:441774.4319 H:22.1619
Pt3
N:2562925.4925 E:441742.8441 H:48.8518
Pt5
N:2562925.4909 E:441742.8484 H:48.8474 _DUA25
Pt7 . I B
N:2562925.7863 E:441741.8063 H:48.8798 \f—ﬂn:Pﬂ
P17
Pt9
N:2562925.7570 E:441741.8049 H:48.9022
g/\
=) >
..5 0N
"
Name Pt33 X Code EE
Button
48-1 482 4.8-3

4.9 Road Design And Stakeout

Click on [Survey->[StakeRoad] to enter the roadlatabasénterface, as shown ih.9-1. The
road desigrand stakeoufunction is to desigmoad files based on design data suchcasterline
vertical profile, brokenstation standard crossection, superelevation, widening, and slopes of the
road. Based on thmad design file and GNSS positioning, Application related to road such as
constructionstakeoutand section data collection fovad
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The road design is shown in 29 The road design includesnterline verticalprofile, broken
station standard cross section, slope, and standard cross sections include superelevation and
widening of section blocks.

1. Centerline As shown in 4.8. The methods for designingenterlineinclude line element
method, intersection method, and coordinatement method. All roads are composed of a
combination of road start point, lingpiral and curve. The line element method is a desgu by
input the elements of the road, where the start point includes thestatawhand coordinates, the
line includes the start azimuth and length, spgalincludes the start azimuth and statlius,end
radius and length, and the curve includes the start azimadtus and length. Usually, in the line
element method, the endpoint azimuth of the previous element is equal to the start azimuth of the
next element. The radius of the connecting end o$pinaland the line is infinite, and the radius of
the connecting end of theprial and the circle is equal to the radius of the circle. The intersection
method calculates the combination of road design elements through a certain algorithm based on the
coordinates of control points on thead and thesprial length, sprial parameter, circle radius, and
other parameters of the control points. The coordinate method calculates the combination of road
design elements using a certain algorithm based on the coordinate pointsaad#med the radius
of the arc before the coordinate points. The road generated by the coordinate method only has a start
point, line, and arc, which is a simplifiedadwithout sprial

2. Vertical profile: as shown in 4. The verticalprofile is the elevation fluctuation of the
road centerline at eadhation It is the design height of the centerline of the line, which requires the
input of the elevation to eadtationof the line elevation point and the arc radius to the elevation
point. The software calculates the elevation values of the line astd@npoint based on design
elements.

3. Broken stationas shown in 4:8. In the process abaddesign, sometimes a pre designed
roadneeds to be partially modified at a certain location. Afterrtiael modification, theroad may
be longer or shorter than the origimahd In order to modify the desigstationdata after theoad
unchanged, a broken chain is used, which is divided into long chain and short chain. Start using a
new station value at a certairstation point, keeping thestation data after thisstation value
unchanged.

4. Standard crossection: as shown in 48 In construction roads, the centerline of the road is
only the planned direction of th®mad and the road includes sections such as motor lane, non
motorized vehicle, sidewalkshard shoulderetc. The width, slope, and other parameters of the
road design for these sections are called standard cross sections. In roads, Sometimes it is necessar
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to set the superelevation and widening parameters of the section. Superelevation and widening are
set according to the needs of each section and added accordingttditre

5. Slopedata as shown in 4:49. In the road constructiont may be necessary to construct
slopes for mountains and lakes according to certain standards to protect roads.

Note: For the convenience of road design editing, the software supports the import of various
formats of roads.

Roadstakeout Use the designed road data for construction operations
The stakeoubf the road centerlines shown in 4.9. Thestakeouinterface and operation are

similar to pointstakeoutand line stakeout Click on)J display the crosssectiors map of road

construction Click on thestakeroad can switch to othestakeoutmodes, including roadtakeout
operation functions such atakeroadby point, stakecrosssectiors, crosssectiors measurement,
etc.

The stake roady point. Click on the function menu icon below to ersierveysettings, enter
the stakeoutdatabasestakeoutthe previous pointstakeoutthe next point, add piles, etc. Enter the
stakeoutdatabaseYou can select a point in the base $takeout or you can automaticallstakeout
the nearest point. You can recalculate the pile by pile coordinate points of the road centerline.

The crosssectionmeasurenent Collectcross sectiorelevation data of road and surrounding
sections at certaistationintervals for preliminary survey work of road construction, calculation of
road earthwork volume, evaluation of construction costs, etc.
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< Roads Database

Content List

é Road Design é Centerline

Preview Map

Intersection method >

Name test X Design Data
alian(Intersection method) 10487.232m

Program Storage/tSurvey/Road/alian.rob Road Data Preview Map Design Method
Centerline:27 Vertical Profile:36 = i Conterit Lict
Standard Cross Sectio...

none 1. BP(Station:0)

g N:3095656.9310

i First Spiral length:0.0...

Intersection method 2. JD1(Station:0)

Count:8 Length:1381.4848m N:3095715.6120

Station range:0 ~ 1381.4848 First Spiral length:0.0...

Profile 3. JD2(Station:0)
N:3096204.1210

Rone First Spiral length:60....
Standard Cross Section 4. JD3(Station:0)
none N:3096351.2780
First Spiral length:62....
= 5. JD4(Station:0)
none N:3096567.6870

First Spiral length:51.6...
6. JD5-1(Station:0)

N:3096749.7860

First Spiral length:72.7...
7. JD5-2(Station:0)

N:3096575.5680

First Spiral length:0.0...
8. EP(Station:0)

E:446938.1497
Second Spiral length:...
Radius:1490.2500
E:446949.8198
Second Spiral length:1...
Radius:320.0000
E:447077.9522
Second Spiral length:...
Radius:158.0000
E:447178.3390
Second Spiral length:7...
Radius:265.0000
E:447143.3328
Second Spiral length:...
Radius:60.0000
E:447248.0803
Second Spiral length:...
Radius:60.0000
E:447393.1697
Second Spiral length:1...
Radius:0.0000

49-1 4.9-2 4.9-3
& Vertical Profile & Broken station é Standard Cross Section
Design Data Preview Map Con Left section Right section

Calculate Mode Parabola > Content List

Content List

4.9-4 4.9-5 4.9-6
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4.10 Electric Lines Survey

Click on [Survey ->[Electric Lines Survey], as shown in 4.10 TheElectric Lines Survey
function is tostakeut electriclines while collecting ground object data near d¢ectricline. The
survey results are exported and used in professalaatric design software to determine whether
the setelectricline meets the specification requirements based on the survey data.

Click on@ to enter theelectricline survey settings, as shown in 42.0You can modify the
storage type o€lectricsurvey data and the setting sthkeoutprompts. Click on thelectric data
storage type to enter thedectric datadatabaseas shown in 4.13. It supports customization of

ground feature data of data types, such ase&redit, shaw, and apply data types. The new edit is
shown in 4.164 and 4.16b.

1 |
=4

Click on =2 to enter theelectric line library, as shown in 4.16. Click on™== to enter the
electricline databasgas shown in 4.2@. You can create, import, edit, and deleetriclines.

Click to % enter the bisectostakeout as shown in 4.28 and 4.1, to stakeut the
bisector of theslectricline tower.
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4.11 Electric Tower Stakeout

Click on [Survey ->[Electric Tower Stakeouf, as shown in 4.11, to stakeoutthe tower line
andthe tower point of thelectric line bwer. Select the tower &iakeout set the tower parameters,
calculate the tower point, support the calculation method-absssectionand 8-crosssection

input the length and width of the tower, as shown in-2.1%elect the tower point and click on the
stakeoutas shown in 4.13.
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4.12 Function Customization

Click on [Survey ->[Function Customization], as shown in 4.12Users can define various
point, polyline, and polygon types of feature data and their attributes required for the project
according to actual project requirements, and use them as a functional module. Users can directly
use this functional module to collect the data results required for the project and export the results.

You can create, edit, delete, hide, and share functional modules. Each function can define
multiple different types of features and various attribute data, as shown i8,4.112-3 and 4.124.

After defining the function, it will be displayed in the main interface, as shown irR54.12

Click on the function to enter the daarveyinterface, as shown in 4.92
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N Tools

On the main interface of the software, click [doolg, as shown in 8. The tools include
commonly used tools such @sordinate conveter, Angle Convertey Perimeterandarea,Volume
calculation, File sharing, Calculator, Average calculation,Coordinate positive calculation,
Coordinateinversecalculation,Point line calculationCircle eenter calculationAdd offset to points
at specified period Vector, Two lines angle Intersection calculationResection Forward
intersection Offset point calculation,Extension point calculatigrEqual point calculation and other
functions.

FIXED Hoon ¥
Agel  V:0.022 31/41

3788

N
TR B @ ©

Coordinates  Angle Converter Perimeter and Circle Center Average Coordinate
Converter Area Calculation Calculation inverse
calculation
5 333 & 2 X M
Volume File sharing Calculator E
Calculation Vector Two lines angle Intersection
calculation
Coordinate Point line Add offsets ]
positive calculation to points at Resection Forward Offset point

calculation specified period intersection calculation

o

%

Extend point Equal point

g
-]
Y

calculation calculation
1® - Q)
10 =
Project Device Survey
5-1 -25

5.1 Coordinates Converter

Click on [Tools}>[Coordinats Conveter], as shown in5.1-1 and 51-2. By using the
coordinate system parameters set in the current project, convert the coordinate poioisainto
coordinates, geodetic coordinates, and spatial coordinates.

1 |
=4

Click on == to select a point from the postlatabasdor calculation conversion, and save
the calculated point to the pogdatabase
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e Coordinates Converter

- —-—
- —

- —
5 Geodetic Spatial
Mellgre ihe Coordinate Coordinate

Northing 2562923.6225
Easting 4417743836
Elevation 97504
Latitude N23°09'53.9816"
Longitude E113°25'562.9791"
Altitude 9.7504
WGS84 X -2332997.2218
WGS84 Y 5383146901
WGS84 7 2493532.6816

5.1-1 5.1-2 5.1-3
5.2 Angle Converter

Click on [Tools}>[Angle Conveter], as shown in5.2-1. Use this function to transform the
formats of angles such as degrees, degrees, seconds, and radians. Select one format to input an

calculate the values of the other formats.
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