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1 ACCROBO1.0 Overview

1.1 Introduction

ACCROBO1. 0 is an engineering surveying application software developed by
ACCROBO, based on GNSS high-precision positioning applications. Drawing on years
of surveying and market experience, the developers combined the usage habits of
a large number of industry users with Android operating habits to develop
functions such as high—precision position survey collection, point stakeout,

line stakeout, road design and stakeout, CAD stakeout, DTM stakeout, and more.

The software features a simple and user—friendly operation process, powerful
road design and construction stakeout functions, powerful CAD mapping functions,
and convenient function menu display that allows users to customize their

designs.

The following is an introduction to the basic functions of the software. The

software mainly includes four parts: Project, Device, Survey, and Tools.

1.1.1 Project

This section mainly focuses on project configuration, project data
management, and software settings, including Project Manager, Localization,
Calibrate Point, Coordinate System, Points Library, Code Library Manager, Import
Data, Export Data, Grid to Ground, Survey Range Settings, Layers Settings,

Software Settings, About Software, and other functions.

1.1. 2 Device

This section mainly focuses on connecting high—precision GNSS devices and
related setup operations, including Communication, Rover, Base, Static, Device
Information, Device Settings, satellite sky plot and positioning information

viewing, and other functions.

1.1.3 Survey

This section mainly uses GNSS positioning for field data survey, stakeout,
and industry application operations, including Point Survey, Detail Survey,
Control Point Survey, Point Stakeout, CAD Stakeout, Polyline Survey, Polygon
Survey, Line Stakeout, Spiral Stakeout, DSM Stakeout, Road Design and Stakeout,
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Electric Lines Survey, Electric Towers Stakeout, Function Customization, and

other functions.

1.1.4 Tools

This section mainly includes commonly used practical tools related to
measurement field work, including Coordinates Converter, Angle Converter,
Perimeter and Area, Volume Calculation, File Sharing, Calculator, Average
Calculation, Coordinate Positive Calculation, Coordinate Inverse Calculation,
Point Line Calculation, Circle Center Calculation, Add Offset to Points at
Specified Period, Vector, Two Lines Angle, Intersection Calculation, Resection,
Forward Intersection, Offset Point Calculation, Extension Point Calculation,

Equal Point Calculation, and other functions.

1.2 Installation and uninstallation

Installation process:
1. Download the Android ACCROBO 1.0 software installer (k. apk).

2. Copy the ACCROBO 1.0 software installation program to your phone (PDA)
device. Find the software installation program in the file management of the

handheld device and click on it to install.

3. Click on the desktop ACCROBO software 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 “0K” to complete the software uninstallation.
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2 Project

Enter the main interface of the software and click on [Project], as shown in
2-1 and 2-2. The project includes project manager, Localization, Calibrate Point,
Coordinate system, Points library, Code library manager, Import data, Export
data, Grid to ground, Survey range settings, Layers settings, Software settings,
About 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 shown in 2-2.

V:
20230410 , 4+ ® +] _-,_‘_?0
H@ e X e gé; kol

P el 4 Y
w7 F2 Import Data Survey Area Grid to Ground
Project Localization Calibrate Point Settings
Manager o
N < >

> =
Z T - Layers Settings

Coordinate Points Database Code Library
System Manager
&l o £

Export data Software About Software

Settings

More

m L & 4

Device Survey Tools

2-1 2-2

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 storage —
>XSurvey —>Project) as a folder with the project name. The basic information of
the project is stored in the “<Project Name>. Job”, and other data is stored in

the corresponding directory file.
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2.1 project manager

Click on [Project] —>[Project Manager], as shown in 2.1-1. Project manager
includes 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 remove, share, and open, as shown in 2.1-2. Click on “Remove”, as
shown in 2.1-3, to remove the item from the list. If you check “The data file
will be deleted at the same time.”, 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 2.1-4. Other PDA can

obtain project data through share code or scan QR code.

Click no “New”, as shown in 2.1-5. 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 storage
—>XSurvey —>Project directory), click Next, fill in the coordinate system
parameters used to modify the project, as shown in 2.1-6. Click “0K” to complete

the project creation.

25180 @ 25189 @

é Project Manager

& Project Manager

20230410 .| 20230410 .
Program Storage/XSurvey/Pr... 2023-04-10 11:33:17 Program Storage/XSurvey/Pr... 2023-04-10 11:33:17

Input query keyword fl t Input query keyword fl
20230411 20230411
Program Storage/XSurvey/Proj... 2023-04-1115:32:38 Program Storage/XSurvey/Proj... 2023-04-1115:32:38 Prompt

0 Y
20230403y 2 ol
Program Storage/XSurvey/Project 2023-04-03 10:14 F Are you sure to remove
20230316 20230316 project?
Program Storage/XSurvey/Project2023-03-16 15:23:24 | Program Storage/XSurvey/Project2023-03-16 15:23:24 The data file will be
20230403 20230403 deleted at same time.
(Unrecoverable)

Program Storage/XSurvey/Proj... 2023-04-03 10:00:25 | Program Storage/XSurvey/Proj... 2023-04-03 10:00:25
20221226 20221226
Program Storage/XSurvey/Project 2022-12-26 15:17:11 Program Storage/XSurvey/Project 2022-12-26 15:17:11
Hard Hard
Program Storage/XSurvey/Project 2023-03-25 13:10 Program Storage/XSurvey/Project 2023-03-25 13:10
20230310 20230310
Program Storage/XSurvey/Proj... 2023-03-10 13:36:10 | Program Storage/XSurvey/Proj... 2023-03-10 13:36:10
20230304 20230304

2.1-1 2.1-2 2.1-3
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3300808

é Data sharing

Share code:016244

Please enter the sharing code or scan the
QR code to get the sharing data

[Share successful]120230316.zip

2.1-4

2.2 Localization

3008 @

6 Create Project

Coordinate systems
parameters

Project Path  Program Storage/XSurvey/Project

Project Name 20230418 X
Operator

Notes

Date Created 202 3-1 )1:2
Use last project coordinate system O
parameters

Use the coding library from the last O

project

2.1-5

3008 @

é Create Project

Basic Information
Coordinate systems Local

parameters type parameters

Name CGCS2000 e
-=

CGCS2000
Semimajor axis:
6378137

1/f:298.257222101

Not Set

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 NO°00’ 00"

2.1-6

Click on [Project] —>[Localization], as shown in 2.2-1. The high—precision

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 coordinates for survey 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 the Localization, you can manually enter and add control points, as shown

in 2.2-2. You can also import control point parameters in multiple formats, as
shown in 2.2-3. The 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
2.2-4. You can also add custom formats, as shown in 2.2-5. In 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
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selecting, the entire data item can be deleted, as shown in 2.2-6. You can also
export control point data as a file and provide it to third-party software for

use.

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, click “Apply” to display the
conversion parameter calculation results and the residuals for each control
point, as shown in 2.2-8. After 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 normal survey and stakout operations can be carried out.
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36 @ @

é Localization

317808 il = G

é Format select

COT format(cot)
Point Name,Northing(Known Point), Easting(Knov
Point), Elevation Latitude
Point) Longitude(GNSS Point) Altitude

Transformation parameters file(loc)

own Point

te armat(

Pointy.Longitude(GNSS Point) AltitUde (GNSS Polmt)

336 @ @

& Localization

Name

Northing
Easting
Elevation

Latitude
Longitude
Altitude

Use Horizontal Control

Use Vertical Control

317 @

@)
O

6 Custom format

Format name

Extension name

Field delimiter

(null)

Northing(Known Point)
Elevation(Known Point)

Longitude(GNSS Point)

dat

Commal(,)

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

Altitude(GNSS Point)

331788

6 Import data

test format(csv)

Point Name,Northing(Known Point
Point) Ele
Point

Point

on(Known Point), Lati 5
tude(GNSS Point) Altitude(GNSS

Long

Distance Unit Meter

Lat/Lon format dd.mmssss

38 @0 Sl = @)

é Localization

W‘ Select All(2) Share Delete Cancel

pj02 HRMS:0.0000 VRMS:0.0000
D B:N37°43" 27.358... N:469124.2890
L:E126°43" 24.853...E:175559.4890
H:35.9210 Elev:13.0890
pjo5 HRMS:0.0000 VRMS:0.0000
D B:N37°43" 45.332... N:469682.8440
L:E126°42" 26.392... E:174129.5350
H:44.2170 Elev:21.4170
pjo6 HRMS:0.0000 VRMS:0.0000
B:N37°43° 48.332... N:469775.2400
L:E126°42" 27.677... E:174161.3030
H:49.5620 Elev:26.7320

1 HRMS:0.0000 VRMS:0.0000

B:N37°44" 50.305... N:471679.0100
L:E126°44"' 01.977... E:176475.9480
H:56.4130 Elev:33.5790

2.2-4

2.2-5

2.2-6
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38 @@ = @s) 3318 @@ il = @ss)

Localization parameter calculation
result

€& Localization Settings &

Datum para + H correction + V.

Convert Method correction

DT Pos Mol Ty pjo2 HRMS:0.0139 VRMS:0.0006
S zara Hode/spara TIct SNz o pj05 HRMS:0.0086 VRMS:-0.0122
Horizontal Adjustment Model Horizontal erdejlgt N pjo6 HRMS:0.0044 VRMS:0.0117
ment(TGO) 1 HRMS:0.0069 VRMS:-0.0006

q 5 Vertical
Vertical Adjustment Model Adjustment(TGO) >

CEUE  Convert Method 01 » | CGCS2000
Semimajor axis:6378137 1/f:298.257222101

Vertit H Adjustment + V Ajustment 01 >

H correction + V correction Transverse Mercator
BT R S EaTg Ee Central Meridian E127°00° 00~
L2 5 False Northing(m) 0.0000
V correction R
False Easting(m) 500000.0000
Datum Para(7-para) Scale Factor 1.0000000000
Projection Height 0.0000
Latitude of Origin NO°00’ 00~

Strict Bursa-Wolf

AX(m) —-8125.445353

AY(m) 12216.253138

AZ(m) 18742.191589
2.2-8

2.3 Calibrate point

Click on [Project] —>[Calibrate], as shown in 2.3-1. In practical
applications, the GNSS device obtains high—precision 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
high-precision 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 the rover station obtained using these base station differentials may be
incorrect (in the same location, the coordinates survey using previous
differential data are different from those obtained using new differential data).
Therefore, when the rover station receives new base station differential data

for measurement operations, translation calibration needs to be performed to
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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 located to survey a new positioning point.
Calculate the deviation value, as shown in 2.3-2. After confirming the point,
the coordinates received by the software match the coordinates measured last

time.

{Recalibrate when base info changes>, If 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 long—term reference station
whose position and starting coordinates will not change. If the differential
data of the VRS is used, although the received coordinates may change, the
obtained coordinates are still correct, and translation calibration is not

required.

3308 @ 3298 @

6 Calibrate Point (— Calibrate Point

Name Name Pt2
Latitude Base ID
Longitude Latitude N23°10" 00.2751"
Altitude Longitude E113°25" 51.1190"
% zJ Altitude 20.4082
Northing ® z’
Easting Name Pt1
Elevation Northing 2563121.4824
Easting 441726.0210
Elevation 22.3076
Adjust Time 2023-04-18 15:29:50
North Offset 4.0455
East Offset 4.1041
Height Offset 1.8994
Recalibrate When Base Info Changes O

2.3-1 2.3-2
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2.4 Coordinate System

Click on [Project] —>[Coordinate System], as shown in 2.4-1. 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. Original BLH coordinates —>XYZ coordinates of WGS84: use WGS84 ellipsoid

parameters;

2. XYZ coordinates of WGS84 —>XYZ coordinates of target ellipsoid: use datum

parameters;

3. XYZ coordinates of target ellipsoid —>target BLH coordinates: use target

ellipsoid parameters;

4. Target BLH coordinates —>Projection plane coordinates: Use target

ellipsoid+projections parameters;

5. Projection plane coordinates —>Target plane coordinates: Use Horizon

adjustmenttVertical adjustment parameters;

Click on “"Ellipsoid Parameters” to enter the ellipsoid management interface,
as shown in 2.4-2. Select the desired ellipsoid from the ellipsoid list, or add

or delete ellipsoid parameters.

Click on “"Projection Parameters” to enter the projection parameter editing
interface, as shown in 2.4-3. You can choose Transver mercator projection, UTM
projection, oblique stereographic projection, double stereographic projection
and other projection methods. If it is Transver mercator projection, enter the
Central meridian, False northing, False easting, Scale factor, 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 includes Bursa-Wolf, Bursa-Wolf

(with the origin), Strict Bursa—Wolf, Helmert, Molodensky, etc.

Click on “Horizon Adjustment” to enter the horizon adjustment parameter
editing interface, as shown in 2.4-5. The transformation model includes four-—

parameters and a horizontal adjustment(TGO) model. It also supports grid

10
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conversion file conversion, importing grid offset files, and correcting

coordinates based on the location of the conversion point in the grid.

Click on “Vertical Adjustment Parameters” to enter the vertical adjustment
parameter editing interface, as shown in 2.4-6 and 2.4-7. The conversion model
includes Fixed height correction, Surface fitting, and Vertical adjustment (TGO)
models. It also supports the conversion of geoid files, importing geoid files,
and correcting coordinate elevations based on the conversion point at the
location of the geoid. The geoid file management interface, as shown in 2.4-8,
allows users to import, remove, and other operations, and select the geoid file

to use for parameter settings.

Click on “Local Offsets” to enter the local offsets parameter editing
interface. In small-scale 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
station 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 survey coordinates after the calibration operation.

In addition to manually entering coordinate system parameters, you can also

click *=| after the name to select coordinate system parameters from the 1ist
of coordinates system favorites. Coordinates system favorites management can be
added, imported, or selected from templates, or can be removed by long pressing

from the list.

11
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358 @@

é Coordinate systems parameters

Local
parameters

Coordinate systems
parameters type

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 NO°00" 00"
none
2.4-1

335908 @

é Datum Para

Mode
AX
AY
AZ
Aa(s)
AB(s)
Avy(s)

Scale(ppm)

2.4-4

= @)

Name CGCS2000 - mm
H—]

CGCS2000

Semimajor axis: 1/f:298.257222101

6378137

Not Set

Bursa-Wolf

3358 @@

6 Ellipsoid Management

Beijing54
Semimajor axis:6378245
1/:298.3
XiAn80
Semimajor axis:6378140
1/f:298.257
CGCS2000
Semimajor axis:6378137
1/f:298.257222101
WGS-84
Semimajor axis:6378137
1/:298.257223563
WGS-72
Semimajor axis:6378135
1/f:298.26
WGS-66
Semimajor axis:6378145
1/:298.25
WGS-60
Semimajor axis:6378165
1/f:298.3
AGD84

€2:0.006693421623

€2:0.006694385

©2:0.006694380023

€2:0.00669437999

€2:0.006694317778

€2:0.006694541855

€2:0.006693421623

2.4-2
350 @ @
6 Horizon Adjustment
Mode Horizontal Adjustment(TGO)
Translate Northing
Translate Easting
Rotation
Scale

Original Northing

Original Easting

Grid File none

2.4-5

12

0°00" 00"

358 @@
e Projection Para

Projections Mode

Transverse Mercator

Central Meridian E114°00" 00" @
False Northing (0]
False Easting 500000
Scale Factor 1
Projection Height 0
Latitude of Origin NO°00" 00"

2.4-3
42008 @
e Vertical Adjustment
Mode
AO
Al
A2
A3
A4
A5
Original Northing

Original Easting

Geoid File

2.4-6

Surface Fitting

none
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3508 @ il = ] 42008 @ = J 42000 @ Sl = @)
& Vertical Adjustment & Geoid file & Coordinates System Favorites
Mode Vertical Adjustment(TGO)
. none & B
Adjustment Constant (0] Delete 189 R
M E139880° 00.

North Slope(ppm) 0 EGM96 amsauin ’ =

, , o cior s CGCS2000
East Slope(ppm) (o] CGCS2000

Transverse Mercator E114°00° 00.0000"

Original Northing (0]
Original Easting 0
Geoid File none

2.5 Points Database

Click on [Project] —>[Points Database], as shown in 2.5-1 and 2.5-2. 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 as

Add, Delete, Share, Recover, View point details, import, and export.

Add: as shown in 2.5-3, manually enter the point name, code, and

corresponding coordinates;

Share and delete: As shown in 2.5-3, you 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 in 2.5-5 (smooth point) and 2.5-6 (control point): You can also modify
the point name and code information, and for control points, you can also export

and generate control point reports here.

Import: As shown in 2.5-7, select the format of the point data to be
imported, and then select the data file to complete the data import. You can add,

delete, and share custom formats in the format selection.

13
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Export: As shown in 2.5-8,

select the data format to export,

select the

export location, and enter the export file name. Click Export to complete the

data export. You can also add, delete, and share custom formats in the format

selection, as shown in 2.5-9.

41788

& Points Database

Name

7 Pt6 Control Point
N:4099646.0334
E:432683.1980

\7/ P15 Input Point
N:4099646.0330
E:432683.2023

Pt4 smooth Point

N:2563125.5202
E:441729.8187

’ P12 Smooth Point
N:2563117.4437
E:441722.2285

’ Pt1 Smooth Point
N:2563121.4824
E:441726.0210

&

Name

Select All(1)

421788

é Points Database

Share

7/ P16 Control Point
N:4099646.0334
E:432683.1980

<:;»> P15 Input Point
N:4099646.0330
E:432683.2023

7 Pt4 Smooth Point
N:2563125.5202
E:441729.8187

Pt2 Smooth Point
N:2563117.4437
E:441722.2285

7’ Pt1 Smooth Point

N:2563121.4824
E:441726.0210

Input query keyword

Input query keyword

Elev:-1.8702
Code:

T:2023-04-17 16:37:41.000

Elev:0.0000
Code:

T:2023-04-17 16:11:10.930

Elev:22.3319
Code:

T:2023-04-10 11:35:34.000

Elev:22.2920
Code:

T:2023-04-10 11:35:13.000

Elev:22.3076
Code:

2.5-1

SE

Delete Cancel

1
El
Code:

Range selection

T:2023-04-17 16:37:41....

Elev:0.0000
Code:

T:2023-04-17 16:11:10....

Elev:22.3319
Code:

T:2023-04-10 11:35:34....

Elev:22.2920
Code:

T:2023-04-10 11:35:13....

Elev:22.3076
Code:

2.5-4

52

T:2023-04-18 16:15:31.074

4217808
& Points Data

Name Input qt

Name Northing
Pt6
© pts
Pt4
Pt2  2563117.443

Pt1

421788

6 Point Details

Name Pt2
Antenna Height

Solution Status

B N23°10° 00.2751" N
L E113°25° 51.1190" E

H 22.2920 Elev

Inclination Angle
Projection Angle

Scale Factor

4099646.0334
4099646.0330

2563125.5202

2563121.4824

X Code

base
sery keyword

Easting Elevation L

432683.1980 -1.8702 N37°0

432683.2023 0.0000 N37°0

441729.8187 22.3319 N23°1(

7 441722.2285 22.2920 N23°1

441726.0210 22.3076 N23°1(

2.5-2

1.8+0.0838m

FIXED (24/30)
2563117.4437
441722.2285

22.2920
0°00’ 00.0000”
112°33" 46.5948"

1.0000384385

Speed 1 Heading 0.0000
PDOP 1.0000 HRMS 0.0091
HDOP 0.8000 VRMS 0.0157
VDOP 0.8000 AGE 1
Average GPS Count 1 Cut-off Angle 10

UTC time

Local time

2023-04-10 03:35:34.000

2023-04-10 11:35:34.000

2.5-5

14

417808

6 New point

Name Pt7

Code
Coordinates Type Local Coordinate
Northing

Easting

Elevation

Add time 2023-04-18 1¢ 24

2.5-3

41888

(— Point Details

Name Pt6 X Code E:
Antenna Height 1.8+0.0743m

Northing(m) 4099646.0334

Easting(m) 432683.1980
Elevation(m) -1.8702
Qualification rate(%) 100
Mean square error(mm) 2.6
Aplane max(mm) 4.7
Aheight max(mm) 1.4
Observation Time(S) 53

Start Time 2023-04-18 16:14:39.432
End Time 2023-04-18 16:15:31.074
Record number 20
Qualified points 20
Over Limit points [0]
Name Northing Easting Elevation
alo 4099646.0327 432683.1983 -1.8702
a9 4099646.0326 432683.1983 -1.8706

2.576
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42288 422288 42388
& Import data & Export data & Format select

Export Path Program Storage/XSurvey/Export Road section data O
Geodetic coordinates format(csvld... .

File Name Project ame -+

Point Name,Latitude,Longitude,Altitude,Code

Geodetic coordinates format(txt)

Point Name,Latitude,Longitude Altitude,Code

) Local coordinates format(txt)
Distance Unit Meter Point Name,Northing,Easting,Elevation,Code

Survey point data format[GNSS](csv)
Convert geodetic coordinates to local O Point Name,Code,Northing t Eleva titu
coordinates de,Longitude,Altitude,Local Station Co
x,Station Correction y,Station Correction h,C

AutoCAD format(dxf)

Distance Unit Meter

Photo And Sketch(jpg)
DOL file format(Complete)(html)

DOL file format(Brief)(html)

tg )
Delete

2.5-7 2.5-8 2.5-9

2.6 Code Library Manager

Click on [Project] —>[Code Library Manager], as shown in 2.6-1. The code
library is a predefined collection point code attribute for external businesses,
which can be quickly filled in with code values through visual name description

selection.

In the code library manager, as shown in 2.6-2, 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 shown in 2.6-3 and 2.6-4. 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 of line, polyline, and polygon while

survey points. You can also set the layer and color of the map.
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10:42 @ ol = G 10:42 @ = G
6 Code Library é Code Library Manager
Name test =

none
10 testa test Count:4
12 testb =

Delete

1 testd
13 testc

10:43 8 - s1Nee = @
& Edit Code-Library & Edit
Name test Remark line
Code line X
% testa point Group Name (Ungrouped) >
; Symbol -
testb line
Point Color
loyline
testc P
Auta Data Type =D
Line
Data dine >
Polyline
Layer o>
Polygon
Line Width Default >

2.7 Import data

Click on [Project] —>[Import data], as shown in 3.7-1. This function is a
unified entry point for data import, where you can import coordinate Points
database, Line database, Transfermation parameter files, Code library, Road data,

etc. Select the import data type and import format, and then select the import

16
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file to import the relevant data. You can also import corresponding data into

the corresponding functions.

514989

é Import Data

Data Type Points Database >

Choose Import File Format

Cass Format(dat)
Point Name,Code,Easting,Northing,Elevation

astel Data Type

Prope¢ Points Database ‘oint >

Stake points

Dista eter >

Lines Database(Lines File)

Lines Database(Coordinates File)
Transformation Parameters File
Code Library

Road Data

Next

2.7-1
2.8 Export data

Click on [Project] —>[Export data]. This function is the same as the export
function in the coordinate points Database, except for the function entry at

different positions, as shown in 2.5-8 and 2.5-9.
2.9 Survey Range Settings

Click on [Project] —>[Survey Range Settings], as shown in 3.9-1. This
function sets a certain coordinate range to determine in real time whether the
current position is within the range of the field survey operation. 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 the survey range can include adding
coordinates, batch selecting from the points database, as shown in 2.9-2, and
importing and exporting the coordinates of the survey range; The range of the

survey area can be previewed through a preview image, as shown in 2.9-3.

17
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10:57 @ 5 ) 10:59 @ 10:58 @

& Coordinate list selection & survey Range Settings

é Survey Range Settings

Preview Map Name Input query keyword Point Coordinates

U Select All(0) ‘

Pt1 Smooth Point
N:2563131.7548
E:441757.7399

P12 Smooth Point
N:2563135.7129
E:441749.8833

7 Pt3 Smooth Point
N:2563139.3418

3 Range selection
ELS

Code:
T:2023-04-1115:34:56....
Elev:12.6610

Code:

T:2023-04-1115:35:08....

Elev:12.6596

E:441739.1089 Code:

" Pt4 Smooth Point  T:2023-04-1115:36:05.... e
N:2563141.6254 Elev:12.6011
E:441692.8937 Code:

() P15 Calculate Point T:2023-04-1117:07:43....
N:2563078.4672 Elev:0.0000

E:441694.9950 Code:

() Pt6 cCalculate Point T:2023-04-1117:07:43.....
N:2563065.4927 Elev:0.0000
E:441752.2353 Code:

() Pt7 Calculate Point T:2023-04-1117:11:01.0...
N:2563084.1384 Elev:3.1964

F-441748 9211 Code: Sm

2.9-1

2.10 Grid to Ground

2.9-2 2.9-3

Click on [Project] —>[Grid to Ground], as shown in 3.10-1. 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.

1:02 @

é Grid to ground

= QO 2
Name Pt4
Latitude N23°10" 01.0574"
Longitude E113°25" 50.0844"
Altitude 12.6011

Elevation Scale Factor
Grid Scale Factor
Combined Scale Factor

0.9999980221
1.0000419798
1.0000400018

2.10-1
18
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2.11 Software Settings

Click on [Project] —>[Software Settings], as shown in 2.11-1, 2.11-2, 2.11-3,

and 2.11-4. Settings include system settings, cloud sharing settings, voice

settings, and shortcuts settings.

System settings: As shown in 2.11-1,

it mainly includes settings such as

Language, Text encoding, Station. format, Coordinate order habit, Interface

style, Screen direction,

etc.

Shortcuts settings: As shown in 2.11-4, the corresponding functions are

triggered by the predefined physical keyboard of the notebook, and the shortcut

keys are added, as shown in 2.11-5. Select the function that needs to define

shortcut keys. You can also long press and select to delete a defined shortcuts.

5:16 @ @

& software Settings

Cloud Share

Language

Text Encoding
Distance Unit
Distance Decimal
Angle Format
Angle Decimal
Lat/Lon Format
Lat/Lon Decimal
Mileage Format
Coordinate Order
Interface Style

Screen Orientation

Voice Shortcuts

English

ANSI

Meter

3

dd°mm’ ss.ssss”

4

dd°mm’ ss.ssss”

5

0.000

Easting,Northing

Grid

Auto

L11-1

n44 @

& Software Settings

System

Server Address

Private ID

Voice

1M44 @

& Software Settings

Shortcuts System Cloud Share Shortcuts
Default Server
Stakeout range error O
Save Point O
Volume
Voice broadcast O

2.11-3
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1m44 @ 733 1m:45 @

& Software Settings & Sshortcuts

System Cloud Share Voice Function description Record point >

Shol St mput)
® Record point Function description

Shortcut key value:Volume +

[¥Y Points Database
Shortcut key value:Volume - Points Database

Record point

Survey Settings
Antenna Parameters
Code Library Manager
Zoom in

Zoom out

Auto jump map center

Full Map

2.11-4 2.11-5
2.12 Layers Setting

Click on [Project] —>[Layers Settings]. This function is to import a
background map as a reference map for survey operations, supporting formats such

as dxf/dwg, shp, and xml.
2. 13 About Software

Click on [Project] —>[About Software], as shown in 2.13-1. The registration

information, version information, copyright information, etc. of the software.

Software activation: As shown in 3.13-2, 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 in 3.13-3, in order to provide better service to users,
if you have any questions during the use of the software, you can feedback them
to our technology here, and we will provide you with support as soon as possible.
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!
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11:56 @ 11:56 @

& Software activation é Feedback

il 2 3 A B

4 5 6 (e D

7 8 9 E I
[0] Backspace

Add

2.13-1 2.13-2 2.13-3
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3 Device

On the main interface of the software, click on [Device], as shown in 3-1
and 3-2. The device includes functions such as Communication, Rover, Base,
Static, Inspection accuracy, Device information, Device settings, Restart

Positioning, and Device registration.

FIXED H:0.050 J# ii A

- Agel V:0.090 31/36 90% so%
20230418 20230418
x 0 i ?E [ i ﬁ?
Communication Rover Base Communication Rover Base
Static Device Device Settings Static Inspection Device
Information accuracy Information
Restart Device Device Settings Restart Device
Positioning Activation Positioning Activation
B P 9% s B T L i
Project Survey Tools Project Survey Tools

3.1 Communication

Click on [Instrument] —>[Communication], as shown in 3.1-1. Select the
Device manufacturer, Model type, and connection type, 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 in 3-2. Enter the communication again, as shown in 3.2-2,

and click Stop to connect the device.

1. Device manufacturer: The software supports the access of positioning

devices from multiple GNSS manufacturers, as shown in 3.2-3.
2. Connection type: Include Bluetooth, WIFI, serial port, TCP client, etc.

3. Click on the device parameters to enter Bluetooth search and selection,

as shown in 3.1-4. You can click on the device to select the device you want to
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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 in 3.1-4. You
can send device debugging commands to the device and troubleshoot issues related

to device positioning through communication data.

122218 @ s @ 12218 @ ] 122088

€& Communication € Communication €& Communication

Device manufacturer South Device manufacturer th Device manufacturer South >

Model Type RTK Model Type RTK(NP Modq RTK >
Device manufacturer

Connection type Bluetooth Connection type E t Con Rouada oth >

Devic Ruide

* Z31346869011599 * Z31346869011599 *) Sanding N
DC:4A:9E:AF:8C:BA DC:4A:9E:AF:8C:BA :BA
Stonex
UniStrong

Hemisphere
GEOMAX
Hi-Target
HuaXing

Hicind

122228009 = @ 12208 @ il = @

& Bluetooth & Communication Debug Shared

Common Commands

* 13817758

Input Command
90:CD:1F:D8:E3:A3
) 231346869011599
DC:4A:9E:AF:8C:BA
$ 21080019 $GBGSV,3,1,11,101,49,128,50,102,47,234,46,10
34814 22:980C  ¢GRGSVY,3,2,11,105,24,254,43,106,55,021,52, 11
§p S3M91202201027
coarsceeccis $GBGSV,3,3,11,109,48,335,50,110,36,188,49,11

$GQGSV,1,1,04,01,46,116,41,02,31,166,41,03,6!
* yongchang
s aremrsoane SSENSOR,452.636 ,~21.484,0.000,1.250,-1.2¢

o 27.030,470.000,-30.000,923.000*3E
@GESNR,38,10,46,36,0,12,46,34,0,14,36,20,0
,38,23,0,32,47,30,0,64,0,45,0,65,46,48,0,66,3
,45,0,87,0,35,0,129,40,0,0,137,41,0,0,161,42,4¢
,203,50,54,42,204,46,50,47,205,43,47,45,20€
,51,48,213,46,49,47,261,51,48,50,263,50,45,4.

@GEREF,23.1700000000,113.4300000000,27

3.1-4 3.1-5
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3.2 Rover

Click on [Device] —>[Rover], as shown in 3.2-1. 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 calculate high—precision 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 high—precision

positioning positions.

In addition to differential data transmission configuration, basic
parameters such as the cut-off 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 in 3.2-2. When 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 a post—-processing algorithm to calculate high—precision

coordinates.
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12338 8

& Rover mode settings

12233 @ @

é Basic para

— Cut-off Angle 5
Cut-off Angle:5 Enable PPK
Point name:AAAAO1  Collection Interval:1Hz Bocollani ata O

Point name AAAAO0T X

Data Link Internal Radio Collection Interval HZ
Channel:3 Frequency:441.125
Protocol:TrimTalk 450S
Base Coordinates Change Alert O

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 high-
precision coordinates. The Datalink method includes Internal radio, Device

network, and Phone network, etc.

1. Internal radio: As shown in 3.2-1, it refers to the internal radio 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 shown in 3.2-3. It is 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 transmitting station, you can click on “Default
Radio Settings” to modify the frequency corresponding to each channel of the
radio station, as shown in 3.2-4. Click on the icon to select the corresponding
channel frequency configuration from the predefined channel management list, as

shown in 3. 2-5.

2. Device network: As shown in 3.2-6, 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
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parameters to modify and edit them, as shown in 3.2-7. The 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 input. 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 shown in 3.2-8. After 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. Phone network: As shown in 3.2-9, it refers to obtaining differential data
from a specified server address through the network 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 high-precision 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
shown in 3.2-10, and 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

parameter configuration is correct.

Note: The radio datalink can be set to indicate whether the base station
coordinates have changed. This is mainly because the radio station is
transmitting in a one—way manner, 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.

26



ACCROBO Software documentation

12418 8 . 124180 = @

é Parameter Settings & Default radio settings

Channel 3 1 438.125
Frequency 1 2 440.125
Protocol TrimTalk 450S 3 441.125
4 442125
5 443.125
6 444125
7 446.125
8 447.125

12570 @ il = @D 12:58 Q -

& Rover mode settings é Parameter Settings

24808 il S @

& Radio Channel Management

Stonex
438.125 440.125 441.125 442125
443125 444125  446.125 447125

UniStrong
441 442 443 444
445 446 447 448
South

463.125  464.125  465.125  466.125

463.625  464.625 465625  466.625
HiTarget-460

459.325  459.425  459.525  459.625

459.725  459.825 459925  460.025
HiTarget-445

445125 445225 445325 445425

445525 445626 445725 445825
HiTarget-230

230.725  230.825  230.925  231.025

231.125 231.225 231.325 231.425

ComNav
455.05 456.05 457.05 458.05
459.05 460.05 461.05 462.05
HuaCe

12:58 Q -

6 server manager

Cut-off Angle:5 Disable PPK Connect Mode NTRIP

Data Link Device Internet
P 47.107.86.207

Connect Mode:NTRIP
1P:122.13.16.137 Server Port:6060 Port 6070
User:$322880313114  Password:******

GGA Upload Interval(s):5 sel abcdefg
Get Password cecceee I
MountPoint RTCM30 Network mode SIM
Phone internet access O -
Base Coordinates Change Alert(VRS O Name ctlite
please close)
User ctnet@mycdma.cn X
Password cessecsee I

X-Survey

IP:cors.xsurveygnss.comPort:6060
Geo

1P:47.107.86.207 Port:6070
South

1P:219.135.151.189 Port:2018

3.2-6 3.2-7
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1000@ 020 @

& Rover mode settings & Rover mode settings

Basic para o
Cut-off Angle:10 AGE:30 Cut-off Angle:10 AGE:30 S
Disable PPK Disal .

e B MountPoint gy oo
Datall
0001_RTCM32 X
Data Link e Interne Data net >
1_RTCM32

Connect Mode:NTRIP Conr SOOIERICKIS
1P:47.107.86.207 Server Port:6070 1P:47 0001_T_RTCM30 >
User:fgh Password:****** User

Moun 00052 Set
MountPoint M3z Mour 23KM_H_RTCM32 132 >

pecei 23KM_T_RAW
 23KM_T_RTCM32
[ A

8028 1| SIOB Q_f~ { 23KM_U_RAW
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3.2-9 3.2-10

3.3 Base

Click on [Device] —>[Basel, as shown in 3.3-1. 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
high-precision 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 by the rover.

The startup conditions include parameters such as base ID, Cut-off angle,
Diff mode, PDOP limit, delayed startup, etc. Click on the parameter content to
enter the editing parameter interface, as shown in 3.3-4. 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 startup, Input base coordinate
startup, and Use current point coordinate startup.

1. Single point startup: refers to the GNSS device outputting differential
broadcast data based on the current positioning value (with low accuracy) for
the startup coordinate;

2. Input base coordinate startup: As shown in 3.3-2, 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
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output differential broadcast data; Click on the coordinate parameter content to
enter the editing parameter interface, as shown in 3.3-5. You can click on the
survey icon to survey a point in real-time, or you can click on the coordinate
content to select a coordinate value from the point library.

3. Use current coordinates startup: As shown in 3.3-3, refer to the real-
time point collected by the user based on the positioning data of the current
GNSS device and certain collection and measurement conditions. The real—-time
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. 3-6.

Differential data parameters mainly refer to the transmission of
differential data output by the device after starting the base station, which is
received and used by the rover station through certain methods, including device
network, Internal radio, External radio, and Dual transmitter combination. The

parameter settings are similar to those of rover stations, with the following
differences:

1. The internal radio will have transmission power, and the higher the
transmission function, the farther the operating distance, and the higher the
power consumption.

2. In the device network NTRIP protocol, the reference station is the access
point that initiates transmission, while the rover station obtains a list of
access points and selects the corresponding base station access point to connect,
as shown in 3. 3-2.

16 0@ 1160 @ 2 1160 @

& Base mode settings & Base mode settings & Base mode settings

Base ID:20 Diff Mode:RTCM2.3 Base ID:20 Diff Mode:RTCM2.3 Base ID:20 Diff Mode:RTCM2.3
Cut-off Angle:10 Cut-off Angle:10 Cut-off Angle:10
Start Up Mode Single Point Start Up Mode Input Base Coordinates Start Up Mode Use Current Coordinates
Lat:N23°09' 54.267" Altitude:54.7387 Solution Limit:SINGLE PDOP Limit:10
Disabl Long:E113°25" 46.4... Ant. H(m):1.8000 HRMS Limit:10 VRMS Limit:20
Ll AGE Limit:Unlimited Average GPS Count:1
Disable
Data Link Internal Radio Disable
Channel:9 Frequency:449 )
Protocol:TrimTalk 4... Power:Low Data Link D=t
Data Link External Radio
Connect Mode:NTRIP
1P:47.107.86.207 Server Port:6070 Baud Rate:38400
Password:******
Base access point A02221051700031

3.3-1 3.3-2 3.3-3
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1160 ®

é Base Setup Para
Base ID

Diff Mode

Cut-off Angle

PDOP Limit

= @G

20 X

RTCM2.3

10

2.0

170@ = @ 170 @ S @
& Input Base Coordinates & settings
patitude 2RO -20 0 Solution Limit SINGLE
Longitude E113°25" 46.4027"
Altitude 54.7387 HRMS Limit 10
VRMS Limit 20
Antenna Measured Height(m) 1.8
PDOP Limit 10
Antenna Measurement Type ESoht tocr;lf:‘a‘seer
AGE Limit Unlimited

Antenna Height

Average GPS Count 1

Save survey point to point library at the O
same time

Antenna Height 1.8+0.0000m

3.4 Static

3.3-5 3.3-6

Click on [Device] —>[Static], as shown in 3.4-1. This function is to store

the original satellite observation data of GNSS equipment in the setting disk

file, record the observation data for a period of time, and use static post—

processing software to calculate high-precision coordinate positions, usually

used for control point collection.

limit, Cut-off angle, Record interval, Antenna parameters, and other recording

conditions.
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Sl = @

FIXED H:0.050 Q%
Agel  V:0.090 33/43 ogy

Point name 1234 X
PDOP Limit 3.0
Cut-off Angle 10
Collection Interval HZ
Observation Time 60min
Execute after completion Shut down
Antenna Measured Height 1.8
Antenna Measurement Type f,\;?:,t::,aela:j?:;

Antenna Height

3.4-1

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

processing.

3.5 Inspection accuracy

Click on [Device] —>[Inspection accuracy], as shown in 4.5-1. This function
is to use the IMU survey function 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 the IMU survey function. If the test results show poor accuracy,
the calibration function of the center rod can be used to correct the IMU survey

error caused by the center rod error, as shown in 4.5-2.
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13480 wEaE 13500
; FIXED H:0.050 z 4
& Inspection *, & Pole calibration
e Agel V:0.090 33/43
Antenna Height 1.8+0.0956m Antenna Height 1.8+0.0743m
Average GPS Count 60 calibration steps:
1. In the case where the solution status is
Average GPS Interval 1 Ready, Click Start to calibrate.
2. According to the graphic prompt, fix

Exclusion abnormal point

% 0 the pole tip and shake the receiver back
ratio(%)

and forth for 15 seconds.

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.

T

A Direction

3.5-1 3.5-2

3.6 Device Information

Click on [Device] —>[Device Information], as shown in 4.6-1. This function
allows you to view the basic information of GNSS devices such as Device serial,

firmware version, GNSS type, and GNSS serial number.

11338 @ il = @

& Device Information

Serial A02221051700031
Firmware Version 1.36.2008.448
Current DataLink Phone Internet
Battery Power 98%
Expiry date 20991231
ZX-M65-1

R:77.5 mm H:65.9 mm

HL1:29.7 mm HL2:23.8 mm

3.6-1
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3.7 Restart Positioning

Click on [Device] —>[Restart Positioning] to clear the current GNSS

satellite ephemeris and search for satellites again for positioning calculations.

3.8 Device Activation

Click on [Device] —>[Device Activation], as shown in 4.8-1. If the GNSS
device has expired, you can obtain the registration authorization code from the

dealer and authorize the registration of the device here.

2518 @

6 Device Activation

Device Serial no

Registration Date

wa
1 2 3 A B
4 5 6 (€ D
7 8 9 E E

0 Backspace

3.8-1

3.9 Other

1. Click on the in the software title bar to enter the share code or

scan QR code data shared by other devices, as shown in 3.9-1.

B E #%
2. Click on the in the software title bar to enter the communication

settings function, as shown in 3.1-1.

HO0.016
3. Click on the in the software title bar to enter and view the
positioning coordinates output by the device, as shown in 3.9-2. You can switch

between viewing base station information and star map and catalog information,
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as shown in 3.9-3, 3.9-4, 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 to the base station can be input.
=,
4. Click on the EZER in the software title bar to enter and view the

device’ s satellite reception information, as shown in 3.9-5.
5. In the star map and catalog, click ”“Settings” in the title bar to set the

satellite system switch, as shown in 3.9-6.

6. Click on the in the software title bar to enter the rover settings,

as shown in 3.2-1.

2598 @ 259 @ @ 250 @ @
7~
— FIXED H:0.050 % . - - 5 - -
& satellites information 6 Satellites information
Age5  V:0.090 31/36 90% sox
20230418
Base SAT Info  SAT Map Detail SAT Info  SAT Map
% q Share code _
EJ Solution Status FIX... (G10+R6+C10+E3+Q2/36)  Base ID 22 Distance to Ref 388....
. Scan OR B N23°10° 00.2489" N 2563116.4359 °10" 1 | N 494
Sty - e 4 X B N23°10' 12.0000 2563478.4940
— L E113°25' 52.9302" E 441773.7449 L E113°25' 48.0000" E 441634.9229
;li \/ g E L0:4860] [RELey 10.4860 H 25.4000  Elev 25.4000
Static Inspection Device Speed 0.0200 Heading 29.76 Local time 2023-04-19 14:50:05.000
accuracy Information
PDOP 0.2700 HRMS 0.0497  Antenna Height 1.8000+0.0000m
@ % HDOP 0.2000 VRMS 0.0900
o
®)
ey ) VDOP 0.2000 AGE 3
Device Settings Restart Device
Positioning Activation UTC time 2023-04-19 06:59:30.699
Local time 2023-04-19 14:59:30.699
Distance to Ref 388.0286m
==
Project Survey Tools
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2598 @

& satellites information
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L1:46
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Azimuth:228
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3.7-4

Sl = @)

Settings

SAT Map
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Used
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Used
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Used
L5:0
Used
L5:0
Visible
L5:0
Visible
L5:0
Visible
L5:0
Used
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L5:0
Used
L5:0
Used
L5:0
Used

2598 89
& satellites information
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4 Survey

On the main interface of the software, click on [Survey], as shown in 4-1.
Survey includes high—precision position based survey and application functions
such as Point Survey, Detail Survey, Control point Survey, Point stakeout, CAD
stakeout, Polyline survey, Polygon survey, Line stakeout, Spiral stakeout, DSM
stakeout, Road design and stakeout, Electric lines survey, Electric Towers

stakeout, Function customization, and other functions.

355 @ @ il = @)

Z  FIXED H:0050 % i_|_

Age3 V:0.090 31/36 g0% s0%

20230418
442\ ‘q’”? <SZ>
Point Survey Detail Survey Control Point

Survey

or 4 X

Point Stakeout CAD Mapping CAD Stakeout

%“ & <Q

Line Stakeout = DSM Stakeout Stake Road

f!#' O
Electric Lines  Electric Towers Function
Survey Stakeout Customization

m P ) U=

Project Device Tools

4-1

4.1 Point Survey

Click on [Survey] —>[Point Survey], as shown in 4.1-1. Record and store the
positioning output from GNSS equipment in a coordinate point library according
to certain accuracy limitations. In the point survey interface, 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 point survey, the default display is the
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coordinate and base station distance information. The middle area is the survey
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 the trigger survey acquisition 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 start the survey
function. Below the drawing area are the attribute point names and coding input
positions, as well as the setting of CAD Layer, antenna height and the entrance

to the points database.

= @ = @ 5:56 @ @ = @
N FIXED H:0021 % i 2 (=) FXED Ho01s ‘e, is ¢ o FIXED Ho.019 ¥, I I
> Agel  V:0.027 27/40 go%sox] - Agel  V:0.026 27/40 ooxso% & Agel  V:0.025 27/40 goxsox
N:2544535.381 H:-1.366 N:2544535.352 H:-1.346 N:2544535.537 H:-1.482
E:499995.578 Base distance:26.979 | E:499995.441 Base distance:27.038 |E:499995.765 Base distance:27.081
/ Line /N Polyline Q) Int 2 Dist 1‘./, Int 4 Point
A - 7 A /| Polygon % Int Entity A4 Dist Offset
Pt . o -
® D Square Square Center /t,/" Translation ' Equal Parts
C\ C\ [] Rectangle ~] Rect-Center CX ? Measure / Invert
= Ready =S e — B R
. . N " B da +— Area Division
@ O Circle-2Pt (_) Circle-3Pt ~ Lengthen [J aiat
=) / 2 y :---: Rectangle
P = O U\ Spline Q Settings 8 i Offset Point o
—_—, « 0om
= | © 3 | | xR = ©3
ch |3 [| Z2 | redta) (< PRSI S
Name Pt4 X Code Input E: Name Pt4 X Code Input E: Name Pt4 X Code put E:
Work Layer:0 E 1.7+0.074m Work Layer:0 —E. 1.7+0.074m Work Layer:0 —.E,} 1.7+0.074m

Click to ?t create a new drawing, as shown in 4.1-2. Including line,
polyline, arc, polygon, square, square center, rect, rect center, circle 2p,
circle 3p, spline, and other types.

Click to = is a CAD calculation tool, as shown in 4.1-3. Including points
of two circles intersect, points of two lines intersect, points of entity
intersect, point of distance offset, and other tools.
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Click (:; to enter the survey settings interface, as shown in 4.1-4. Set
the collection limitations for survey and 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. 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 shown in 4. 1-5. Function 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 4. 1-6. These functions
include: tilt survey, Display map, Auto jump map center, Full map, Take 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 [Fﬁ

status of survey points.

to enter the points database function, where you can view the

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 - to turn on/off the tilt survey function.

Work Layer:0

Click to
can create or delete layers, set whether layers are visible, import DXF, DWG,

enter CAD layer manager, as shown in 4. 1-7. You

and other map, export DXF files, and set a layer as a working layer.

Survey collection points usually require input of point names and codes.

Clicking on == allows you to select the preset code in the code library for
quick filling of ground feature attributes, as shown in 4.1-8. 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 in 4.1-9. The antenna height setting is to subtract

the phase center coordinate of GNSS from the antenna height to obtain the actual
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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).

anee 28 @ 212088
& Settings & Settings & Settings
Display Info Tool Bar Settings Tool Bar Settings Display Info
ety T N:2544534.3769 H:-1.8795 5 ) )
olution Limi E:500006.4462 Base distance:28.1412 i/ Titt Survey Q@ zoomin
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VRMS Limi 0.1 LEE - i
imik . ».Y f::]c:‘;rump eR f Take screen point
Altitude Ant. H
PDOP Limit 3 (] X
3 FullM Pointer Catch
Forward azimuth Speed L) Py \. e
AGE Limit 5
Time Point dist. CAD Text
Pt. H dist. Pt. Elevation diff. P Vi Navioation
Survey delay 0
oN oE & Length&Area
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Average GPS Count 5 PDOP HDOP
/ Distance&Height
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VDOP Inclination Angle
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Remind when there is same point name O 19 Undo last point
Point Name Increment 1 Point Name O \ﬂ: Background layer

5:56 @ @ [ ] M | e e
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‘b C:) 0 Work Layer - féo;/‘a:;.‘ Antenna Measurement Type Pole Height

Antenna Height

& select Code Settings DU
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10 12 n
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: @

A
R .
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Name 5 X Code testa E:
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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 4.2-1. This function is
similar to point survey, but there is no graphical interface for point survey,
which provides a more concise and intuitive display of the content required for
recording and collecting points.Below the interface are the functional survey
settings, point library, quick coding, and tilt switch.

e 10038} EIXEDRRELC019 %
s Agel V:0.025 27/40 90%s80%
e
Name Pt4 Code Input —
=
Antenna Height 1.7+0.074m
B 22°59' 59.85163" N E 499997.649
L 113°59" 59.91745" E N 2544533.015
H -1.387 Elev -1.387
Tilt Angle 4°29' 59.8436"
Projection Angle 13°49' 59.4977"
Dist. to Ref 27.078m
1 point 2 line 3 n

testa testb testd
4 ployline 5 Ready

testc @

3
IR

4.2-1

4.3 Control point survey

Click on [Survey]->[Control Point Survey], as shown in 4.3-1. Sometimes, it
is necessary to record a point with high accuracy requirements. To collect this
survey point, 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 high-precision positioning point, The
points collected through survey in this way have high accuracy guarantee, and we
call this type of point control point. In the control point survey interface,
the middle area displays all the coordinate points collected by the control
point in real-time, and the graphical distribution of the survey points 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 are survey settings and
points database function entrances;
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Survey settings, as shown in 4.3-2, in addition to setting collection limits,
it is also necessary to control the collection parameters of points, such as
smoothing points, smoothing intervals, repetition times, etc.

After the control point survey is completed, a survey results page will pop
up, as shown in 4.3-3. The record analysis and results of the control point,
observation time, qualification rate, and whether the control point meets the
accuracy requirements will be displayed.

il = @ee)

:0. . trol Point M t
H:0.050 % i N seitos = Control Point Measuremen

423988 2l = Ees) 4458 8 = @)

FIXED

Age2  V:0.090 31/36 o0% so% Result-4
Name 4 ¥ Code i Result: The collected point is
o available!
Antenna Height1.8+0.0743m Solution Limit
HRMS Limit 10 P,
VRMS Limit 10
PDOP Limit 3
AGE Limit Unlimited
R=20.0 cm
Average GPS Count 10
Average GPS Interval 2
Qualification rate(%) 100
Repeat Count 2 Mean square error(mm) 18.1
Aplane max(mm) 33.5
Fixed Age o Aheight max(mm) -12.5
Observation Time(S) 44
Plane Limit 02 Start Time 2023-04-19 16:44:13.955
X - End Time 2023-04-19 16:44:56.920
E Elevation Limit 0.2 Record nurber 20
Q . Qualified points 20
N:2544534.3830 H:-1.8854
E:500006.4746 Base distance:28.1527

4.4 Point Stakeout

Click on [Survey] —->[Point Stakeout] to enter the stakout points database
interface, as shown in 4.4-1. Point stakeout refers to finding the location of
points on the field site through coordinate points, with known point coordinates.
In the points to be lofted, both to—stake and staked points will be displayed.
Clicking on the stake point can remove the stake point, view details, and
stakeout it. The stakeout point is a part of the coordinate points database, and
the add, remove, import, and export operations of the stakeout point are the
same as those of the coordinate points database. Removing points from the
stakeout points database does not actually delete them from the points database.
You can also select points from the coordinate points (all points in the
coordinate points database) for stakeout. After selecting points for stakeout,
enter the point stakeout interface, as shown in 4.4-2.

The layout of the point stakeout interface is similar to that of point
survey, but there are also some differences. The status information bar displays
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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 such as
stakeout the nearest point, stakeout the previous point, and stakeout the 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 real-time field work. In the display of the stakeout
compass, 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 4.4-2, heading southwest can lead to the target point Pt4.

What if the wuser’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
towards the pad when it is flat, as shown in 4.4-2. The current pda points
towards the south. You can rotate the pad pointing. When the pad heading
coincides with the connection between the current point and the target point, it
indicates that the pad heading is consistent with the direction of the target
point. At this time, press the pad heading 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 shown in 4.4-3.
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In the survey settings also include stakeout settings, as shown in 4.4-4.
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 to stakeout, click on the data item and click on the detailed
information to enter the detailed information of the point stakeout, as shown in
4.4-5 and 4. 4-6.

5158 @ 5318 @ 5318 @
é Settings é Point Details 6 Point Details
Settings Display Info Tool Bar Name Pt1  Code Northing 2563121.4682 North diff -1.42cm
A . B N23°10’ 00.4069" N 2563121.4824 i A i 3
Navigation Prompt(Forward) O Easting 441726.0447 East diff 2.37cm
L E113°25° 51.2518" E 441726.0210 Elevation 20.4990 Elevation diff. -1.42cm
Prompt Range(m) 1 X
H 22.3076 Elev 22.3076 Time:2023-04-19 17:30:25.457
Stakeout range error(m) 0.05 Time 2023-04-10 11:35:13.000 No. 3 Name Pt9
Automatically enter the stakeout compass O Northing 2563121.4747 North diff -0.77cm
mode 8 .
) No. 1/ Name Pt7 Easting 441726.0523 East diff 3.13cm
Corrected north azimuth O . . .
Northing 25631214815 North diff -0.09cm Elevation 20.4959 Elevation diff. -0.77cm
A ST L e O Easting  441726.0368 East diff 1.58cm  Time:2023-04-19 17:30:26.530
Skip staked points ()  Elevation 20.5031 Elevation diff. -0.09cm

Time:2023-04-19 17:30:23.347
No. 2 Name Pt8
Northing 2563121.4682 North diff -1.42cm
Easting 441726.0447 East diff 2.37cm
Elevation 20.4990 Elevation diff. -1.42cm
Time:2023-04-19 17:30:25.457

No. 3 Name Pt9

4.4-4 4.4-5 4.4-6
4.5 CAD Stakeout
Click on [Survey] —>[CAD Stakeout], as shown in 4.5-1. The CAD stakeout

function is to load CAD drawings such as DXF and DWG for stakeout operations. It
also supports CAD drawing and calculating CAD tools.

Click on @ , select and open CAD drawing files.

Click on \‘ , capture the points on the CAD drawing for stakeout, as

shown in 4. 5-2.

Selecting data entity allows for entity stakeout, as shown in 4.5-3. You can
use real pile, input pile, key pile, divide pile, distance pile, and other
methods to stake line by point. You can also set custom slope data and perform
slope data section stakeout.
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Sl = e Ll = @)

= @

|§ FIXED H:0.019 iE WB FIXED H:0.022 8, il ™. FIXED H:0019

(7188
Agel V:0.026 27/40 90%80% Agel V:0.029 27/40 90%809 Agel V:0.025 27/40 90%s0%

N:2544534.745 H:2.946 Backward:0.352 Target Azimuth:239°42" 04.2431

> 5 Stake Line by Point Center T,‘. 1.7m
E:500001.624 Base distance:22.490 To Right:13.589 Slope(%):-21.327 A
§ Design Elevation:0.000 Input Pile 5 ﬁ::B
‘ To South <= To West i Cut Mileage:18.943 Offset:[Left]3.509
6.858m 11.737m 2.899m To Less:13.943 Fill:2.284 .
‘ To South «To West 1 Fill
9.249m 7.332m 2.284m

Name Pt4 X Code =: Name Pt4 X Code ="

Layer:0 T 1.7+0.074m Layer:0 T 1.7+0.074m

4.5-1 4.5-2 4.5-3

4.6 Line Stakeout

Click on [Survey] —>[Line Stakeout] to enter the lines database interface,
as shown in 4.6-1. Line stakeout is to provide designed lines, input line to
library, and stakeout on the lines. You can set the station, offset, height
difference, etc. in real-time stakeout to the line, or divide the line into
points at intervals to stakeout the points on the line by point.

Line library manager, which can add, delete, import, and export line data;
Create a new line, as shown in 4.6-2. Enter the line name and set the
coordinates of the starting and ending points, and create a new line by starting
pointtazimuth+length. Click on point information to select point data from the

points database.

Click on the line list item to delete and edit the stakeout line. Click on
the stakeout, as shown in 4.6-3. You can set whether to stakeout in the form of
a line or line by point. If it is a line by point method, you need to set
whether the calculation method, interval, and whether to automatically stakeout

the nearest point.

Press OK again to enter the line stakeout interface, as shown in 4.6-4. You
can use menu operations to stakeout the previous line, next line, previous point,

next point, and so on.
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The line by point of stakeout, sometimes it is necessary to set the station

4

and offset to stakeout a certain point. Click to add piles for stakeout.

h4F12:15 b ] HF12:15
é Lines Database 6 Line parameters
Name
Pt3_Pt4(5,5403m) Start Station:0 et AT
N1:2563121.4824 N2:2563117.4437 et i
E1:441726.0210 E2:441722.2285 CerrEE e R e e O
h1:22.3076 h2:22.2920
p‘|_P2(19,9383m) Start Station:5.5403 Input Type Start Point+End Point
N1:2563111.1076 N2:2563128.4726
E1:441718.9100 E2:441728.7074 v ([
h1:0.0000 h2:0.0000 Northing:0.0000 Name:
Easting:0.0000 Elevation:0.0000
v [
Northing:0.0000 Name:
Easting:0.0000 Elevation:0.0000

714 @8 @ e @)

FIXED H0015 % [l B
Agel V:0.025 27/40 90%80%
Target Peg:0.00 To Less:18.964
Mileage:18.964 Mileage Offset to Start:18.964
Offset:[Right]18.043  Mileage Offset to End:23.069

‘ To South «To West ? Fill

& Stakeout Settings o168

Offset om E R

Cross—Section Slope(%)

Stakeout by Pile-to-Pile Coordinate O 12.309m 16.517m 2 .604m
Calculation Mode Stakeout by Station Number It
3
Interval 5m 2D 3D dgzg&
.35.00
Auto Stakeout Nearest Point O .30.00
25.00
Mileage(0~42.033) om
RR2R0%
,15.(:7; o m}
A0.00> /'
| 5.00
| B0
' Ready
K
0 . H =
- [ ] 4 [
Name Pt6 X Code t ==
——
Target:Pt4_Pt5 T‘: 1.7+0.074m
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4.7 Spiral Stakeout

Click on [Survey] ->[Spiral Stakeout] to enter the spirals database
interface, as shown in 4.7-1. Spiral stakeout is to provide designed spirals,
input spiral to library, and stakeout on the spirals. You can set the station,
offset, height difference, etc. in real-time stakeout to the spiral, or divide
the spiral into points at intervals to stakeout the points on the spiral by
point.

Spiral library manager, capable of adding and deleting data; Create a new
spiral as shown in 4.7-2. You can create new types of spirals such as curve

(known offset angle and intersection), curve (known coordinates and radius),

curve (known three coordinates), and spiral.

Click on the spiral list item to delete and edit the stakeout. Click on
stakeout, as shown in 4.7-3. You can set whether to stakeout in the form of
spirals or points. If it is a spiral by point method, you need to set whether
the calculation method, interval, and whether to automatically stakeout the

nearest point.

Press OK again to enter the spiral stakeout interface, as shown in 4. 7-4.

You can use menu operations to stakeout the previous point, next point, and add

piles.
M58 @ 8 Mnss @@
é Spirals Database & Curve Parameters
Name Input
test(M il "
ileage: Curve (known coordinates and radius) Leage, ]
0) Data Type Curve (known coordinates and radius) >
N1:2544523.981 E1:499986.207 h1:0.000
N2:2544560.264 E2:500007.428 h2:0.000 Radius o
test2(M
ileage: Curve (known three coordinates) || Head Left >
Data Type
0) 2
N1:2544523.981 E1:499986.207  h1:0.000 Setiy Curve (known offset angle and 4
N2:2544540.741 E2:499987.325 h2:-8.642 £.0.¢ Ntersection) !
Curve (known coordinates and >
N3:2544560.264 E3:500007.428 h3:0.000 N:0.C radius)
Set E| Curve (known three coordinates) z,
E:0.C sSpiral 5
N:0.0vu Eleviu.uuu

4.7-1 4.7-2
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11:58 @ @ Sl = @)

FIXED H:0.018 % 1 B
Agel  V:0.028 27/40 goxs0x

é Stakeout Settings 10628)

: Target Peg:10.00 Mileage:31.972
Stakeout by Pile-to-Pile Coordinate O To Less:21.972 Offset:[Left]1.364
Offset om L R ‘ To South «To West 1 Fill
20.239m 8.702m 3.100m
Calculation Mode Stakeout by Station Number
LT
Interval 10m RS
j— .40.00
Auto Stakeout Nearest Point O ; , m
s“ )0
Mileage(0~46.052) om
CM1
20.00
Pt2
' Pt .Pt3
- = m)vOO
e —
z Ready
Sna )
&
- = 7
e | | L F
Name Pt7 X Code Input E:
Target:test2 T’:. 1.7+0.074m
4.7-3 4.7-4

4.8 DMS Stakeout

Click on [Survey] —->[DMS stakeout], as shown in 4.8-1. It uses the current
positioning coordinates to stakeout the elevation of the based on existing
triangulation data, and determines whether a real-time location needs to be fill
or cut.

The DMS library can be create, import, or edit or delete, and a new
elevation file can be created, as shown in 4.8-2. The coordinates of the
triangulation file can be manually enter or select in batches from the points
database. The order of point coordinates can be adjusted up and down, and
coordinates can also be import.

Click on the item of the DMS database to edit, delete, and stakeout. Click
on the stakeout out to enter the elevation stakeout interface, as shown in 4.8-3.
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12:35

F12:36 il = @ h2F12:37 = @

< FIXED H:0.050 %,

Age2 V:0.090 31/36

& DSM Stakeout

& Triangulation File

Target:test H:20.6088
Name test X IN:2563121.8973 E:441726.0019
test Count:4 Fill:1.6441 Ant. H:1.8m+0.0000m

P sy (ks o Preview Mee 1 Filk1.6441m 7/
Pt1

N:2563121.4824 E:441726.0210 H:22.3076 e

Pt2
N:2563117.4437 E:441722.2285 H:22.2920

Pt4 ,Pta

N:2563125.5202 E:441729.8187 H:22.3319

P2

N:2563128.4726 E:441728.7074 H:21.8000 Bt

P3 4 P3
N:2563120.0840 E:441728.1169 H:23.8000 C
A

som |

Name P4 X Code mes
Ant. H:1.8+0.000... Target:test
4.8-1 4.8-2 4.8-3

5.9 Road Design And Stakeout

Click on [Surveyl->[Stake Road] to enter the roads database interface, as
shown in 5.9-1. The road design and stakeout function is to design road files
based on design data such as centerline, vertical profile, broken station,
standard cross section, superelevation, widening, and slopes of the road. Based
on the road design file and GNSS positioning, Application related to road such
as construction stakeout and section data collection for road.

The road design is shown in 4.9-2. The road design includes centerline,
vertical profile, broken station, standard cross section, slope, and standard
cross sections include superelevation and widening of section blocks.

1. Centerline: As shown in 4.9-3. The methods for designing centerline
include line element method, intersection method, and coordinate element method.
All roads are composed of a combination of road start point, line, spiral, and
curve. The line element method is a design road by input the elements of the
road, where the start point includes the start station and coordinates, the line
includes the start azimuth and length, the spiral includes the start azimuth and
start radius, end radius and length, and the curve includes the start azimuth,
radius 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 of the sprial and the line is infinite, and the
radius of the connecting end of the sprial 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
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on the road and the sprial 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 points on the road and 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 simplified road without sprial.

2. Vertical profile: as shown in 4.9-4. The vertical profile is the
elevation fluctuation of the road centerline at each station. It is the design
height of the centerline of the line, which requires the input of the elevation
to each station of the line elevation point and the arc radius to the elevation
point. The software calculates the elevation values of the line at each station
point based on design elements.

3. Broken station: as shown in 4.9-5. In the process of road design,
sometimes a pre designed road needs to be partially modified at a certain
location. After the road modification, the road may be longer or shorter than
the original road. In order to modify the design station data after the road
unchanged, a broken chain is used, which is divided into long chain and short
chain. Start using a new station value at a certain station point, keeping the
station data after this station value unchanged.

4. Standard cross section: as shown in 4.9-6. In construction roads, the
centerline of the road is only the planned direction of the road, and the road
includes sections such as motor lane, non motorrized vehicle, sidewalks, hard
shoulder, etc. The width, slope, and other parameters of the road design for
these sections are called standard cross sections. In roads, Sometimes it is
necessary to set the superelevation and widening parameters of the section.
Superelevation and widening are set according to the needs of each section and
added according to the station.

5. Slope data: as shown in 4.9-7. In the road construction, it may be
necessary to construct slopes for mountains and lakes according to certain
standards to protect roads.

6. Bridges and culverts design: as shown in 4.9-8. In road construction, it
is necessary to build structures such as bridges and culverts at certain
locations along the road.

7. Conical slope design: When constructing structures such as roads, bridges,
culverts, etc., in order to protect the stability of the structures, it is
necessary to construct conical slopes to protect the structures.

Note: For the convenience of road design editing, the software supports the
import of various formats of roads.
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47808

€& Roads Database

test(Line Element method)

Centerline:13

2(Line Element method)

Centerline:16

test(Intersection method)

Centerline:5

%826:03

& Vertical Profile

Calculate Mode

Station:0.0000
Radius:5000.0000
Ratio of slope:0%/1%

Station:200.0000
Radius:5000.0000

Ratio of slope:1%/-1....

Station:400.0000
Radius:6000.0000

Ratio of slope:-1.75%..

Station:600.0000
Radius:8000.0000

Ratio of slope:0.85%/...

Station:800.0000
Radius:5000.0000

Ratio of slope:-0.45...

Station:1000.0000
Radius:5000.0000

Ratio of slope:1.25%/...

1139.5892m

1285.6765m

2660.7278m
ad/1_2.r

4.9-1

Preview Map

Parabola

Elevation:26.0000
Spiral length:0.0000
Tangent Length:25.00...

Elevation:28.0000
Spiral length:137.4894
Tangent Length:68.75...

Elevation:24.5000
Spiral length:155.9881

. Tangent Length:78.00...

Elevation:26.2000
Spiral length:103.9981
Tangent Length:52.00...

Elevation:25.3000
Spiral length:84.9966
Tangent Length:42.50...

Elevation:27.8000
Spiral length:0.0000
Tangent Length:31.2500

4.9-4

603 @ @ S = G

€& Road Design

Name test

Preview Map

None

Line Element Method
Quantity:27 Length:6511.321m
Mileage Range:124706.647 ~ 131217.968

None

None

None

None

4.9-2

$5826:03

6 Broken station

1.Short Length:20.0000m
Before station:80.0000 After station:100.0000

2.Long Length:10.0000m
Before station:220.00... After station:210.0000

F45:54 = G

& cCenterline

Preview Map

Design Method Line Element method

&

Start Station:0
E:499627.1012

1.Start Point
N:3956624.7580

4.9-5
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2.Line Start Station:0
Azimuth:203°05’ 27.... Length:78.7957
3.Spiral(Right) Start Station:78.7957
Azimuth:203°05° 27.... Length:90.0000
Start Radius: e End Radius:350
4.Curve(Right) Start Station:168.7957
Azimuth:210°27’ 27.1... Length:184.7057
Radius:350
5.Spiral(Right) Start Station:353.5014
Azimuth:240°41’ 39.... Length:60.0000
Start Radius:350 End Radius: e
6.Spiral(Left) Start Station:413.5014
Azimuth:245°36° 19.1...Length:60.0000
Start Radius: End Radius:150
7.Curve(Left) Start Station:473.5014
Axir it -22A0N0 " A6 Lon~th-00 0117
4.9-3

E886:12

& standard Cross Section

Right section

Motor Lane
Width:5.0000
Ultra Height:Exist(2)

Slope:1%

Ultra Width:none

Non motorized vehicle Elevation Diff:0.2000
Width:2.0000 Slope:2%
Ultra Height:none Ultra Width:none

4.9-6



ACCROBO Software documentation

#0%6:10 pr 3 6048 @
& Slope Data & Bridges and Culverts
Left-Fill Right-Cut Right-Fill
test1(400m) Parallel to Bridge
Intersecting Angle:45... Slope:2%

Station:5 Level Count:3 Front Width:6m Back Width:4m
Elevation:3 Ratio(1:N):1 Platform:2 Left Length:15m Right Length:15m
Elevation:2 Ratio(1:N):2 Platform:1 test2(270m) Parallel to Bridge
Elevation:5 Ratio(1:N):1 Intersecting Angle:13... Slope:2%

Station:50 Level Count:3  Front Width:5m Back Width:4m
Elevation:3 Ratio(1:N):2 Platform:2 Left Length:50m Right Length:40m
Elevation:2 Ratio(1:N):1 Platform:1.5
Elevation:5 Ratio(1:N):1

4.9-7 4.9-8

Road stakeout: Use the designed road data for construction operations.

The stake road by point, shown in 4.9-9. It is possible to stakeout the
centerline, left and right edges of the road, using methods such as real pile,
input pile, and pile list. Click on the stake road by point, as shown in 4.9-10,
to switch to other stakeout modes, such as stake road by cross section, cross
section measurement, bridges and culverts stakeout, conical slope stakeout, etc.

The stake road by cross section, click /ﬁJr to display the cross—sectional
diagram of the current construction stakeout, as shown in 4.9-11.

The cross section measurement, as shown in 4.9-12. Collect cross section
elevation data of road and surrounding sections at certain station intervals for
preliminary survey work of road construction, calculation of road earthwork
volume, evaluation of construction costs, etc.

The bridges and culverts stakeout, as shown in 4.9-13. According to the
bridge and culvert design data, several key nodes of the bridge and culvert are
stakeout for construction operations.

The conical slope stakeout, as shown in 4.9-14. Based on the design data and
elevation position changes of the conical slope, stakeout the conical slope
curve.
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4.9-12 4.9-13
4.10 Electric Lines Survey

Click on [Survey] ->[Electric Lines Survey], as shown in 4.10-1. The
Electric Lines Survey function is to stakeout electric lines while collecting
ground object data near the electric line. The survey results are exported and
used in professional electric design software to determine whether the set
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electric line meets the specification requirements based on the survey data.

Click on iz;

You can modify the storage type of electric survey data and the setting of
stakeout prompts. Click on the electric data storage type to enter the electric
data database, as shown in 4.10-3. It supports customization of ground feature
data of data types, such as create, edit, sharw, and apply data types. The new
edit is shown in 4. 10-4 and 4. 10-5.

Click on —D

on —  to enter the electric line database, as shown in 4.10-7. You can create,
import, edit, and delete electric lines.

to enter the electric line survey settings, as shown in 4. 10-2.

to enter the electric line library, as shown in 4.10-6. Click

Click to enter the bisector stakeout, as shown in 4.10-8 and 4.10-9,
to stakeout the bisector of the electric line tower.

10:52 @ -- 10:52 @ -

o2 o) FIXED 0050 O,

6 Settings & Electric Data type

- Agel V:0.090 31/36 90% so%
Target:?tz e H:28'11.61 Settings Display Info Tool Bar
Station.:68.249 Offset:[Left]1.7430
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Navigation Prompt(Forward) O e @
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Stakeout range error(m) 0.05
Corrected north azimuth @)

Pt3

Pt1

E5 ©
L

OB A L&,

Name Pt5 X Code E:
4.10-1 4.10-2 4.10-3
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10:55 @ -
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4.10-8

4.11 Electric Tower Stakeout

Click on [Survey]

stakeout the tower line and the tower point of the electric line tower.

the tower to stakeout,

—>[Electric Tower Stakeout],

set the tower parameters,

54

10:55 @ -

& Electric Lines

Name

Pt1

N:3956531.6708 E:499599.5462

Pt2

N:3956596.2095 E:499618.2011

Pt3

N:3956634.2694 E:499679.6080

Pta

N:3956707.4512 E:499683.0722

FIXED
Age5

Target:Pt2
Station.:-1.3715

Pt2(-50)

as

Pt1

shown

Station:0.0000
H:0.0000

Station:67.1807
H:0.0000
Station:139.4259

H:0.0000

Station:212.6896
H:0.0000

H:0.050 ii

V:0.090 31/36 90% sox|
H:28.0865
Offset:[Left]1.7332

180>
90°
270}

Pt3

Pt2(50)

in 4.11-1, to
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support the calculation method of 4-cross—section and 8-cross—section, input the
length and width of the tower, as shown in 4.11-2. Select the tower point and
click on the stakeout, as shown in 4. 11-3.
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N:3956645.7428 E:499611.3856  H:0.0000 x B
8-Cross—section \
< i P Ptz C
N:3956603.0250 E:499667.7344  H:0.0000 Fr A—1
e
D (T3] D
N:3956546.6762 E:499625.0166  H:0.0000 @

T DB E e

Name Pt5 X Code s
4.11-1 4.11-2 4.11-3

4.12 Function Customization

Click on [Survey] —>[Function Customization], as shown in 4.12-1. Users 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 in 4.12-2 and 4. 12-3.

After defining the function, it will be displayed in the main interface, as
shown in 4. 12-4.

Click on the function to enter the data survey interface, as shown in 4. 12-5.
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il = s nm29@8 6

n298 6

6 Function Customization

Name
© o .
(g test function (<>
point
(5 Labell:name

"
int fur@

line
Labell:none

& Function definition

test function

poi
Label2:code
polyli

Label2:none

3066 = @)
6 Entity edit
Name point
Type point Style .
ok
Labell name Label2 code
ne
name Text value

Default:Empty

Input limit:Normal

code Text value
Default:Empty Input limit:Normal

datetime DateTime
Default:Empty Input limit:Normal

File

remark
Default:Empty

Input limit:Normal

FIXED H:0.050 ¥ FIXED H:0.050
Age3 V:0.090 31/36 90% 80% Age5 V:0.090 31/36 90% sox%|
20230418 N:3956598.8868 H:27.9466
Base distance:393.4894
@ . ® 90° ek
& Q- f =
&
Point Survey Detail Survey Control Point Pta
Survey
“ y
or 18 <K
DA 9 X >
Point Stakeout CAD Mapping CAD Stakeout
Q}/ ﬁ%ﬁ> 9 Pt3
Line Stakeout = DSM Stakeout Stake Road @
pPt2
Qe Qe ]} ©
A YA O ¥
test function  point function Function
Customization S
!
point N line
== =
More Q h
| L]
g |E!

>0

[

%=

Tools

4

[0]point

56

4.12-5

Project Device

4.12-



ACCROBO Software documentation

5 Tools

On the main interface of the software, click on [Tools], as shown in 5-1.
The tools include commonly used tools such as Coordinates converter, Angle
Converter, Perimeter and area, Volume calculation, File sharing, Calculator,
Average calculation, Coordinate positive calculation, Coordinate inverse
calculation, Point line calculation, Circle center calculation, Add offset to
points at specified period, Vector, Two lines angle, Intersection calculation,
Resection, Forward intersection, Offset point calculation, Extension point

calculation, Equal point calculation and other functions.

FIXED H:0.050 *

Agel V:0.090 31/36
20230410
Coordinates Angle Perimeter and
Converter Converter Area
m? Cizsea)
\=4 &S
=HE
Volume File sharing Calculator
Calculation
8f »p B! 2
ch L e
P
N NEh D)
Coordinate Average Circle Center
positive Calculation Calculation
calculation
N
t B c ?'L B
Z/ G/B) . A',;-.,L
A AB P .
Coordinate Point line Vector
inverse calculation
calculation
7B
i@l 2 BN

Project Device Survey

5-1

5.1 Coordinates converter

Click on [Tools]—>[Coordinates Converter], as shown in 5.1-1 and 5.5-2. By
using the coordinate system parameters set in the current project, convert the
coordinate points into local coordinates, geodetic coordinates, and spatial

coordinates.

Click on *= to select a point from the points database for calculation

conversion, and save the calculated point to the points database.
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1:07 0 3 1:07 0
& Coordinates Converter & Coordinates Converter
- — - —
—_ =
Geodetic Spatial . Spatial
Coordinate Coordinate Teeleranes Coordinate
Northing 2563120.084 Latitude N23°10" 00.361695"
Easting 441728.1169 Longitude EN138258 513256318
Elevation 0 Altitude 0
Latitude N23°10" 00.3617" WGS84 X -2332919.8007
Longitude E113°25" 51.3256" WGS84 Y 5383086.5331
Altitude 0.0000 WGS84 Z 2493709.2916
WGS84 X -2332919.8007 Northing 2563120.0840
WGS84 Y 5383086.5331 Easting 441728.1169
WGS84 Z 2493709.2917 Elevation 0.0000

5.1-1 5.1-2

5.2 Angle Converter

Click on [Tools]->[Angle Converter], as shown in 5.2-1. Use this function to
transform the formats of angles such as degrees, degrees, seconds, and radians.

Select one format to input and calculate the values of the other formats.

1:07 O

é Angle Converter

Format dd.mmssss

dd.mmssss 24.235546 X

dd (Decimal) 24.39873889
dd:mm:ss.ssss 24:23:55.4600
dd°mm’ ss.ssss” 24°23' 55.4600"
Radian 0.425838327
(X XXXXXXXX)g 27.10970988
(x)g(xx)c(xx.xxxx)cc 27910c97.0988cc
(XXX.XXXXXX)C 2710.970988

5.2-1
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5.3 Perimeter And Area

Click on [Tools]->[Perimeter And Area], as shown in 5.3-1. Manage the
coordinate points of the polygon in the coordinate points, and add operations
such as delete, import, and export coordinate points. View the graphics of the

polygon in the preview, as shown in 5.3-2. Click Calculate, as shown in 5.3-3.

1320 = G 1320

e Perimeter and Area & Perimeter and Area

Point Coordinates Preview Map Point Coordinates Preview Map

Content List Perimeter:29.2604m
Area:17.0341m?
Pt1 Area:0.001703ha

N:2563121.4824 E:441726.0210 H:22.3076

Pt2
N:2563117.4437 E:441722.2285 H:22.2920

P2 Result

N:2563128.4726 E:441728.7074 H:0.0000
Perimeter:29.260m

P3 Area:17.034148m?
N:2563120.0840 E:441728.1169  H:0.0000 Area:0.001703ha

a:lSelection point/line on polygon

5.3-1 5.3-2 5.3-3
5.4 Volume

Click on [Tools]->[Volume], as shown in 5.4-1. Enter the DMS database and
select the calculation surface, as shown in 5.4-2. After selecting the
calculation surface, enter the reference height or select the reference surface

to calculate the earthwork quantities for the fill and cut of the surface data.

In the DMS database, you can create, import, edit, delete, and share

triangulation data.
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1370 ] 1370 = @

6 Volume Calculation é Triangulation library

test none
test Count:4
Reference height Enter height bl _

4 Delet: il ‘Select
Elevation 15 X Gt/
Area 29.4513m?

Surface area 32.0152m?
Fill 0.0000m?
Cut 219.4587m?

5.4-1 5.4-2

5.5 File sharing

Click on [Tools]->[File Sharing], as shown in 5.5-1. Select the files you
want to sharing, as shown in 5.5-2. Other pda can input the share code or scan
the QR code on the main interface of the software to obtain the shared files, as

shown in 5.5-3.

1410 1410 s @
& File sharing & Data sharing F:(’ESD :zg:z

Eleame Share code:415248 20230410

File Type =

& Enter share code

Program Storage/XSurvey/Debug 1 E E
I<» Go toWeChat Storagedirectory r _I 5 2 8
I Go toweChat New Storagedirectory -:‘._ I I
I Go tottdirectory *

I Go to program storage directory - - ]

<5 Return
Please enter the sharing code or scan the

] 123456.dxf QR code to get the sharing data | S Y S £ 3
123456.txt D E E ° 1
Debug_202303211106.dbg

CLEAR BACKSPACE
Debug_202303211122.dbg
Debug_202303281127.dbg |
) Debug_202304101136.dbg ca‘;éﬁ;; . e
Debug_202304141447.dbg [Share successfullDebug_202303211122.dbg 7B 1
2
= S pos Vi
Project Device Survey Tools
- - |l -] - ° <
5.5-1 5.5-2 5.5-3
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5.6 Calculator

Click on [Tools]->[Calculator], as shown in 5.6-1.

FH1:57

e Calculator

O
v ( )
T 7 8 9 - 2
tan 4 5 6 =
cos 1 2 3 =
sin o +
L= e
5.6-1

5.7 Average Calculation

Click on [Tools]->[Average Calculation], as shown in 5.7-1. The average

value of N points can be calculated and the results saved to the points database,
as shown in 5.7-2.

FTH2:114 FF2:14
& Average Calculation & Ccalculate Point

Name Pt10
Pt7 AN:-0.0067/AE:0.0078/AH:-0.0038 ——
N:2563121.4815 E:441726.0368  H:20.5031 Cece -
Pt8 AN:0.0066/AE:-0.0001/AH:0.0003  Northing
N:2563121.4682 E:441726.0447  H:20.4990

Easting ! !
Pt9 AN:0.0001/AE:-0.0077/AH:0.0034
N:2563121.4747 E:441726.0523  H:20.4959 Elevation 20.4993

Save time

Average Calculation

Point1 Pt7
N:2563121.4815 E:441726.0368 Elev:20.5...
Point2 Pt8
N:2563121.4682 E:441726.0447 Elev:20.4..
Point3 Pt9

N:2563121.4747 E:441726.0523 Elev:20.4..

Northing:2563121.4748
Easting:441726.0446
Elevation:20.4993

5.7-1 5.7-2
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5.8 Coordinate positive calculation

Click on [Tools]—>[Coordinate positive calculation], as shown in 5.8-1.
Input/select point A and azimuth reference point B, input L and angle, calculate

the point, and save the results to the points database, as shown in 5.8-2.

T42:18 = G FH2:18
e Coordinate positive calculation (— Calculate Point
B 1 = Description: Knowing the Name Pt10
P coordinates of the point A and the
oL point B, ZA=a, AP=L1, calculate the (e =
A coordinates of point P. e
g @ [}, Northing
Northing: Name:Pt9 Easting 19
2563121.4747
Easting:441726.0523  Elevation:20.4959 Elevation 60.2396
North direction Q Save time

SN

Northing: Name:Pt1 : P :
256312‘?4824 Cgordlnate positive calculation
Easting:441726.0210  Elevation:22.3076 omts Pto
N:2563121.4747 E:441726.0523  Elev:20.4...
Azimuth reference Pt1
point
Line L 1 N:2563121.4824 E:441726.0210  Elev:22.3...
Line L 1.0000
LI aX5 2 Angle a 45°00" 00.0000"

Northing:2563122.3304
Easting:441725.5349

5.8-1 5.8-2

5.9 Coordinate Inverse Calculation

Click on [Tools]->[Coordinate Inverse Calculation], as shown in 5.9-1.
Enter/select points A and B, calculate the distance, azimuth, slope ratio, etc.

of the two points.

FH2:22 = G

& Coordinates Inverse Calculation

Description: Knowing the

N coordinates of point A and point B
H B  calculate the azimuth angle o of the
X two points AB, the plane distance of
" AB, the spatial distance of AB, the
A elevation difference between the
two points AB, and the slope ratio.
« 9
Northing: Name:Pt2
2563117.4437
Easting:441722.2285 Elevation:22.2920
v © 2
Northing: Name:Pt1

2563121.4824
Easting:441726.0210 Elevation:22.3076

Plane distance 5.5403m
Vector 5.5403m
Azimuth 43°11" 58.5316"

Elevation difference 0.0156m
Ratio of slope 0.2816%
Ratio(1:N) 1:355.1476

5.9-1
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5.10 Point line calculation

Click on [Tools]->[Point line calculation], as shown
three points, calculate the distance, vertical distance,

etc. of the points.

FF2:45

& Point line calculation

and the point P is the vertical foot
Calculate the starting point distance

4 /B AC, the ending point distance BC,

AB P the starting point vertical distance

AP, the ending point vertical
distance BP, the offset distance CP,
and the offset angle o

= QO
Northing Name:Pt1
2563121.4824
Easting:441726.0210  Elevation:22.3076

v QO
Northing: Name:Pt2
2563117.4437
Easting:441722.2285 Elevation:22.2920

v QO
Northing: Name:Pt4
2563125.5202
Easting:441729.8187 Elevation:22.3319

Northing 2563109.3642
Easting 441714.6414
Elevation 22.2608

5.10-1

5.11 Circle Center Calculation

in 5.10-1.

Enter/select

deviation angle, corner,

Click on [Tools] —>[Circle Center Calculation], as shown in 5.11-1.

Enter/select three points and calculate the center point of the three points.

FH2:57

é Circle Center Calculation

S BIN Description: Given the coordinates
~.__"_,-C of three points on the circle, point
w A, point B and point C, calculate the

coordinates of the center point P

- © &
Northing: Name:Pt1
2563121.4824

Easting:441726.0210 Elevation:22.3076

< 9 ©»

Northing: Name:Pt2
2563117.4437

Easting:441722.2285 Elevation:22.2920

. 9

Northing: Name:Pt4
2563125.5202

Easting:441729.8187 Elevation:22.3319

Northing:2558365.5821
Easting:446786.5660
Elevation:22.3105

5.11-1
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5.12 Add offsets to points at specified

Click on [Tools]->[Add offsets to points at specified], as shown in 5.12-1.

If calibration is not performed before survey, known points can be used for

recalibration.
F4&2:58 =
e Add offsets to points at specified
period
Start Time 2023-04-10 11:35:13
End Time 2023-04-17 16:11:10
Base:[2023-04-10 11:34:03] Counts:2

B:23°10° 00.0370"
L:113°25° 48.9452"

H:63.9810

Base:22[2023-04-17 16:10:26] Counts:1
B:23°10° 12.0000" North Offset:4.0455
L:113°25" 48.0000" East Offset:4.1041
H:27.2000 Height Offset:1.8994

5.12-1

5.13 Vector

Click on [Tools] —>[Vector], as shown in 5.13-1. Enter/select two points to

calculate the vector distance.

F43:02

\ladeld

B Description: Know the latitude

& B  and longitude coordinates of the
A ' ot starting point A and the ending

e P point B, and find the spatial distance
> between the two points AB.

v ©

B:N23°10' 00.6344" Name:P2
L:E113°25" 51.3452" Elevation:0.0000

. 9
B:N23°10° 00.4064" Name:Pt8
LE113°25° 51.2526" Elevation:20.4990

Vector 21.8256m

5.13-1

64



ACCROBO Software documentation

5.14 Two lines angle

Click on [Tools] —>[Two lines angle], as shown in 5. 14-1.

TF43:06

é Two lines angle

B Description: Given the coordinates
L of point O, point A and point B,
(04 calculate the angle o between line
(@) A OAandline OB
- © 2
Name:Pt2
Northing: Easting:441722.2285
2563117.4437
» © [z
Name:Pt1
Northing: Easting:441726.0210
2563121.4824
< 9
Name:Pt4
Northing: Easting:441729.8187
2563125.5202
Angle(clockwise) 0°01’ 22.3190"
Angle compl 359°58" 37.6810"

5. 14-1
5.15 Intersection calculation

Click on [Tools] —>[Intersection Calculation], as shown in 5.15-1. Find the

intersection point of two lines and save the result to the points database, as
shown in 5. 15-2.

3330 @

33 @@

é Intersection calculation

e Calculate Point

point D of the straight line CD,

calculate the coordinates of the Name Ba
intersection point P of the straight
line AB and the straight line CD Code ==
1+
v © 2
= Northing
N:2563111.1076 Name:P1
E:441718.9100 Elevation:0.0000 Easting A
@ E’ Elevation 33.8783
N:2563128.4726 Name:P2
E:441728.7074 Elevation:0.0000 Save time <
v © 2
N:2563120.0840 Name:P3 Intersection calculation
E:441728.1169 Elevation:0.0000 Point A P1
w © [z, N\:25631111076  E:441718.9100  Elevi0.0000
Point B P2
N:2563125.5202 Name:Pt4 N:2563128.4726 E:441728.7074  Elev:0.0000
E:441729.8187 Elevation:22.3319 ot P3
N:2563120.0840 E:441728.1169  Elev:0.0000
Angl 12°02' 55.5078" POt i
el - N:2563125.5202 E:441729.8187  Elev:22.3...
Northing 2563136.5778
Easting 441733.2804
Elevation 33.8783
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5.16 Resection

Click on [Tools]->[Resection], as shown in 5.16-1. Given two points and
their distance to the target, calculate the target point and save the results

the points database, as shown in 5. 16-2.

320 @

& Resection

AfL1 Description: Given the coordinates
. of point A and point B of triangle
BA> ABP, AP=L1, BP=L2, calculate the

coordinates of point P

© =

N:2563120.0840 Name:P3
E:441728.1169 Elevation:0.0000

9

N:2563128.4726 Name:P2
E:441728.7074 Elevation:0.0000

Line L1 20

Line L2 25 X

Northing:2563112.1815
Easting:441709.7444
Elevation:0.0000

Angle «:117°18° 02.7775"
Angle B:45°18" 26.2091"

5.16-1

5.17 Forward intersection

Click on [Tools] —>[Forward Intersection], as shown in 5.17-1. Given two

points and their included angles, calculate the target point and save the

328 @

é Calculate Point

Name Pa
Code E:
Northing

Easting

Elevation o

Save time 202

Resection

Point A P3

N:2563120.0840 E:441728.1169 Elev:0.0000
Point B P2

N:2563128.4726 E:441728.7074  Elev:0.0000
Line L1 20.0000

Line L2 25.0000

5.16-2

results to the points database, as shown in 5. 17-2.

346 @ @

6 Forward intersection

348 @ @

AfsLT Description: Given the coordinates
Q" “ep  of point A and point B of triangle
B,l'? ABP, £A=a, £B=, calculate the

B o coordinates of point P.

SN

N:2563111.1076 Name:P1
E:441718.9100 Elevation:0.0000

. 9

N:2563128.4726 Name:P2
E:441728.7074 Elevation:0.0000

Angle a 45°00° 00"

Angle B 60 X

Northing:2563128.3279
Easting:441714.1123
Elevation:0.0000

Line L1:17.8762

Line L2:14.5958

6 Calculate Point

Name P4
Code -
Northing

Easting 171
Elevation o

Save time

Forward intersection

Point A P1

N:2563111.1076 E:441718.9100 Elev:0.0000
Point B P2

N:2563128.4726 E:441728.7074 Elev:0.0000
Angle o 45°00° 00.0000"
Angle B 60°00" 00.0000"

5.17-1

5.17-2
66

to



ACCROBO Software documentation

5.18 Offset point calculation

Click on [Tools] —>[0ffset point calculation], as shown in 5.18-1. Given two
points, calculate the offset point of the station and offset, and save the

results to the points database, as shown in 5. 18-2.

3528 @ 3528 @ sl S @
6 Offset point calculation & Calculate Point
B Description: Knowing the Name Pa
L2 ep  coordinates of the starting point
L1 A and the ending point B of the e
straight line AB, calculate the Code ==
coordinate C of the specified
mileage L1 offset distance L2 of the Northing
straight line.
v © [# Easting
N:2563111.1076 Narne:.Pl Elavarian 0
E:441718.9100 Elevation:0.0000

v @ (#, savetime

N:2563128.4726 Name:P2
E:441728.7074 Elevation:0.0000 % =
Offset point calculation
Point A P1
N:2563111.1076 E:441718.9100 Elev:0.0000
Station 5 -
Point B P2
T 05 N:2563128.4726 E:441728.7074  Elev:0.0000
Station 5.0000
Offset Dist 0.5000

Northing:2563115.2166
Easting:441721.8024
Elevation:0.0000

5.18-1 5.18-2

5.19 Extend point calculation

Click on [Tools]—>[Extend point calculation], as shown in 5.19-1. Enter two
points, calculate the points on the extend line, and save the results to the

points database, as shown in 5.19-2.

353 @@ 3538 @ Sl @

6 Extend point calculation 6 Calculate Point

Description: Knowing the

oP Name P4
coordinates of the starting point
Bl A and the ending point B of the —
A/ straight line AB, calculate the Code s
coordinates of point P on the
extension of the straight line Northing
v @ 2
Easting
N:2563111.1076 Name:P1
E:441718.9100 Elevation:0.0000 Elevation o
- QO
Save time
N:2563128.4726 Name:P2
E:441728.7074 Elevation:0.0000
Extend point calculation
Point A P1
Line L 2 X N:2563111.1076  E:441718.9100  Elev:0.0000
Point B P2
N:2563128.4726 E:441728.7074  Elev:0.0000
Northing:2563130.2145 Line L 2.0000

Easting:441729.6902
Elevation:0.0000

5.19-1 5.19-2
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5.20 Equal point calculation

Click on [Tools] —>[Equal point calculation], as shown in 5.20-1. Enter two
points, calculate the bisection points of the line segment, and save each

bisection point to the points database, as shown in 5.20-2.

3530 @ = @D 3538 @ = @
6 Equal point calculation e Equal point calculation
B Description: Knowing the B Description: Knowing the
. coordinates of the starting point £ coordinates of the starting point
S A and the ending point B of the o A and the ending point B of the
A’Pl“ straight line AB, calculate the Pl-' straight line AB, calculate the
¢ coordinates of the line segment coordinates of the line segment
divided into n equal parts. divided into n equal parts.
® @ z) Point A £y @ Z
N:2563121.4824 Name:Pt1 N:2563121.4824 Name:Pt1 N
E:441726.0210 Elevation:22.3076
oint info
v © [ |4
N:2563117.4437 Name:Pt2 P Name P4 X N
E:441722.2285 Elevation:22.2920 E ——
Code -
B
Number of segmentation 5 X N g
Result

Station1:1.1081 Station1:1.1081

Northing1:2563120.6747 Northing1:2563120.6747

Easting1:441725.2625 Easting1:441725.2625

Elevation1:22.3045 Elevation1:22.3045

Station2:2.2161 Station2:2.2161

Northing2:2563119.8669
Eastina2:441724 5040

5.20-1

Calculate
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