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Preface

Introduction

This user guide has been created to assist users to install, configure and use
CHCNAV® Geomatics Office Software v2.0 (CGO 2.0) in detail. The expression
strives to be concise and easy to understand so that beginners can easily and
quickly learn how to use each function.

Experience Requirements

To make better use of CGO 2.0, we recommend that you read this user guide carefully
in advance. If you are not familiar with the workflow of CGO 2.0, please don’t hesitate
to contact us for relevant technical consulting and training.

Technology and Service

CGO 2.0 builds [Feedback] module, if you have any questions or suggestions, please
send a message to support@chcnav.com (8:30 am - 5:30 pm UTC+8). We will reply to
you within 24 h.

Installation and Licensing

Operating System Requirements

(1) Recommend Operating Environment

e CPU: Intel® Core® i5

e RAM: 8 GB

¢ Free Disk Space: At least 10 GB

e Operating System: Microsoft® Windows 7 and above, with NET Framework 4.0

(2) Minimum Operating Environment

e CPU: Intel® Core® i3
e RAM: 4 GB

| 2020-4 Page | 8
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¢ Free Disk Space: At least 10 GB
e Operating System: Microsoft® Windows 7 and above, with NET Framework 4.0

Installation and Registration

After copying the installation package to the device, you should click on the .exe file
and follow the installation prompt step by step. If the installation is complete, an icon

will be generated in the desktop and you can start CGO 2.0 by double-click

...........

=======

Get Started with CGO 2.2

Click [Start] - [CHCNAV] - [CHC Geomatics Office 2], or double-click the desktop

a3
icon @ to run CHCNAV Geomatics Office 2.exe.

| 2020-4 Page | 9
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After creating or opening a project, the following interface appears, including the title
bar, menu bar, workspace, layer manager, map, property, toolbox, message window
and status bar.

Message
P 0o . O warnegs G 10 Notes

ceoooecCOOOS

[Title Bar]: Show software name.

[Quick Tool Bar]: Include redo, undo, new project, open project, save project, project

property, import data, export data, registration

[Menu Bar]: Include Start, Project, View, GNSS, RTK, Roads, UAV, Tools and Support
modules.

[Workspace]: Show the name of the current project file, the imported points, lines,

CHCNAV CGO2 SOFTWARE USER GUIDE | 2020-4 Page | 10
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polygons and other imported files.

[Layer Manager]: Show import data layers and related layer operations.
[Map]: Show current project data and offline/online maps.

[Property]: Show properties of selected features.

[Message]: Prompt errors, warnings and notes messages.

[Toolbox]: CGO tools.

| 2020-4 Page | 11
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1 Start

1.1 New

Click [Start] - [New], then [New Project] dialog will pop up, details as shown below:

[Name]: The system default name is the local time, users can modify it as need.
[Directory]: The system default directory is “C:\Users\...\Documents\CGO2\Project\”,

users can modify it by clicking

[Template]: The default template applies WGS 84 coordinate system, users can choose
when there are several templates.

Click [Confirm] to create a new project.

Note: Users can change coordinate system parameters after opening the project and
click [Start] - [Save as Template] to save. Then, users can choose it when create a
new project.

1.2 Open

Click [Open], users will see a pop-up file manager and can select an existing project
file to open. Users can also double click a project in local disk or drag it in CGO 2.0 to

| 2020-4 Page | 12
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open it.

1.3 Save

Click [Start] = [Save], users can save current project data in the same directory as the
one you chose when you created a new project.

1.4 Save as

Click [Start] - [Save as], users can choose another directory to save current project
data.

1.5 Save as Template

Click [Start] - [Save as Template], users can save current project property (includes
basic information, coordinate system, unit, format and precision) as a template (.CGT).

1.6 Property

After opening or creating a new project successfully, users can click [Start] - [Property]
to check and modify property information of current project, including basic
information, coordinate system, unit/format and precision.

| 2020-4 Page | 13
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Property o e D |

_l Basic Infa. | Coordinate System l Unit,’Format] Precision
~ Basic Information

Name [ pro-2018-04-03-14-06-13r0ad | :
Zone |uTC+08:00 |
Azimuth | Nerth - |

~ Qutdoor Information

Operator | |
Time [ 09/12/2017 00:00 E]

Indoor Information

3

Processor | |

Time | 04/03/2018 14:06 |m|

1.7 Close

Click [Start] = [Close], users will see a pop-up dialog reads “The current project has
been modified. Do you want to save it?”. Users can choose [OK] to save and close
current project, or choose [Cancel] to close current project directly.

1.8 Recent

Click [Start] - [Recent], users will view ten recent projects which are corresponding
to the save directories. Users can open an existing project by double clicking it.

1.9 Exit

Click [Start] = [Exit], users will see a pop-up dialog reads “The current project has
been modified. Do you want to save it?”. Users can choose [OK] to save the current
project and exist CGO2.0, or choose [Cancel] to exist CGO2.0 directly.

CHCNAV CGO2 SOFTWARE USER GUIDE | 2020-4 Page | 14
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2 Project

2.1 Open/Export

2.1.1 Open

Click [Project] = [Open], users will see a pop-up file manager and can select an
existing project file to open. Then, users will see project information in workspace,
layer manager, map, property and toolbox windows.

2.1.2 Save

Click [Project] - [Save], users can save current project data in the same directory as
the one you chose when you created a new project.

2.1.3 Export

Click [Project] - [Export], users can choose a directory to export the coordinate
system file (.CRD) of current project as a .ZIP file.

| 2020-4 Page | 15
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2.2 Property

2.2.1 Basic Info

Click [Project] = [Basic Info], users can check and modify basic information of current
project.

Property o o B e X |

_‘ Basic Info. | Coordinate System | Unit/Format | Precision |
~ Basic Information

Name [ pro-2018-04-03-14-06-13r0ad | '
Zone |uTc+oa00 -
Azimuth | North o |

~ Outdoor Information

Operator | |
Time [ 09/12/2017 00:00 |m|

~ Indoor Information

Processor | |

Time [ 04/03/2018 1406 |=|

[Name]: This refers to the name of current project, and users can’t modify it.

[Zone]: This refers to the time zone of current project, and users can modify it
according to the real situation.

[Azimuth]: When users are in the southern hemisphere, users should choose [North],
otherwise, choose [South].

[Operator]/[Processor]: Users can input the name of outdoor surveyor or indoor
processor.

[Time]: Users can input the outdoor or indoor operation time.
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2.2.2 Coordinate System

Click [Project] - [Coordinate System], users can choose coordinate system by click
ing the icon ==+, check and modify coordinate system information.

Property

o o ] X
Basic Info. | Coordinate System | Unit/Format I Precision
Ellipsoid Name: |WGSB4 v|

Ellipsoid I Projection l Datum Transform l Plane Calibration l Elevation Fitting l Geoid Model l Plane Grid
Model: |BeijingS4(China] v|

~ Ellipsoid
Name | Beijing54(China) |
a [ 6378245 |

1 [2983 |

(1) Ellipsoid: Users can check and modify ellipsoid parameters.

Ellipsoid I Projection ] Daturn Transform ] Plane Calibration I Elevation Fitting ] Geoid Model ] Plane Grid
Model: [W@sa4 7|

~ Ellipsoid
Name [wase4 |
a 6378137 |

1 [ 298.257223563 |

[Model]: Users can choose the ellipsoid model in the pull-down menu.
[Name]: This refers to the ellipsoid name.
[a]: This refers to the semi-major axis of the ellipsoid.
[1/f]: This refers to the flattening of the ellipsoid.
(2) Projection: Users can check and modify projection parameters.
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ml Projection | Datum Transform | Plane Calibration | Elevation Fitting | Geoid Model I Flane Grid
Method: Tansverse Mercator Projection >
~ Projection

Central Meridian | 117°00°00.000000°E

Origin Latitude | 00°00'00.000000"N

Scale Factor | 1

|
|
|
False Easting(m) | 500000 |
|
|
|

False Morthing(m) | 0
Average Latitude | 00°00'00.000000"N
Projection Height{m) | 0

[Method]: Users can choose the projection method in the pull-down menu.
[Central Meridian]: This refers to the longitude of central meridian, users can
modify it according to the real situation.
[Origin Latitude]: This refers to the origin latitude of the projection.
[Scale Factor]: This refers to the scale factor of the projection.
[False Easting]: This refers to the false easting coordinate of the projection.
[False Northing]: This refers to the false northing coordinate of the projection.
[Average Latitude]: This refers to the average latitude of the projection.
[Projection Height]: This refers to the projection height of the projection.
As for customizing coordinate system, users should input the mean longitude of
the survey area as central meridian (the longitude error requires less than 30
minutes).

(3) Datum Transform: Datum transform represents the mathematical model used for
the transformation of the two coordinate systems. Users can check and modify
datum transformation parameters.

Ellipsoid | Projection | Datum Transform I Plane Calibration | Elevation Fitting | Geoid Model | Plane Grid

Method: |None -

~ Datum| Nene

.| 7 Parameters
Transi

3 Parameters

==

Strict 7 Parameters
Grid

[Method]: Users can choose the datum transformation method in the pull-down
menu. Datum transformation methods include none parameters, 3 parameters, 7
parameters, strict 7 parameters and grid. Users can input the local 7 parameters
directly, no needing the site calibration any more.

[None Parameters]: Users can choose coordinate transformation mode, from XYZ
or from BLH.

[7 Parameters]: Users can input the corresponding 7 parameters according to the
real situation.

[Strict 7 Parameters]: This method uses Bursa modem, users can input the
corresponding 7 parameters according to the real situation.

[3 Parameters]: Users can input the corresponding 3 parameters according to the
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real situation.
[Grid]: Users can use grid file for datum transformation by clicking [Select]. The
software currently supports the grid file of CGD/GRD/BYN formats.

Ellipsoid | Projection | Datum Transform | Plane Calibration | Elevation Fitting | Geoid Model | Plane Grid

Method:  Grid -
~ Datum
> |Grid Select

(4) Plane Calibration: Plane calibration represents the mathematical model used for
the calibration of plane coordinates. Users can check and modify plane calibration
parameters.

Ellipsoid | Projection I Datum Transform | Plane Calibration | Elevation Fitting | Geoid Model | Plane Grid

Method: |4 Parameters. o

~ Plane ¢ None

dx(m) 4 Parameters

Best Practice Parameters

J
dy(m) v ]
Rotation(sec) | 0 |

> |Scale(ppm) | 1 |

[Method]: Users can choose the plane calibration method in the pull-down menu.
Plane calibration methods include none parameters, 4 parameters and best
practice parameters. Users can input the parameters according to the real situation.
(5) Elevation Fitting: Elevation fitting represents the mathematical model used for the
calibration of elevation. Users can check and modify elevation fitting parameters.

Ellipsoid | Projection | Datumn Transform I Plane Calibration | Elevation Fitting | Geoid Model | Plane Grid

Method: |None -

MNone
Fixed Difference
Surface Fitting

Curve Surface Fitting

Best Practice

[Method]: Users can choose the height fitting method in the pull-down menu.
Height fitting methods include none parameters, fixed difference parameters,
surface fitting parameters, curve surface fitting parameters and best practice
parameters.

[Fixed Difference]: This refers to translation, requires at least one starting point.
[Surface Fitting]: This refers to the elevation anomaly corresponding to multiple
leveling points to generate an optimal surface. When the surface is parallel to the
horizontal surface, the surface fitting is equivalent to fixed difference correction.
This fitting method requires at least three starting points.

[Curve Surface Fitting]: This refers to the elevation anomaly corresponding to
multiple leveling points to generate an optimal paraboloid. The curve surface
fitting has a relatively high requirement on the starting data. If the fitting result is
too bad, it may cause the divergence of elevation correction number in the work
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area. This fitting method requires at least six starting points.
[Best Practice]: Users can input the corresponding parameters according to the
real situation.

(6) Geoid Model: Users can choose a geoid file and interpolation method according to
the real situation. The software supports several kinds of geoid files, including
none, CGD file, GGF file, GRD file, BYN file, GSF file, BIN file, BYN file, GDF file, JASC
file and OSGB file.

Ellipsoid | Projection | Datum Transform | Plane Calibration | Elevation Fitting | Geoid Model | Plane Grid

Geoid File Format: GSF File -

MNone -
GGF File
Interpolation Method: | GRD File
GSF File
BIN File
CGD File
JASC File
OSGB File
BYN File
GDF File h

File Mame:

Model Parame

(7) [Plane Grid]: Supports plane horizontal east grid and plane horizontal north grid
(CGD, GRD, PXY, OSGB, DAT formats).

Ellipsoid | Projection | Datum Transform | Plane Calibration | Elevation Fitting | Geoid Model | Plane Grid

Plane Grid File Format:
Interpolation Method:
N:

E:

DAT File

MNone

DAT File
GRD File
PXY File
CGD File

OSGE File

2.2.3 Unit/Format

Click [Project] = [Unit/Format], users can check and modify unit and format.

(1) Coordinate: This refers to the unit used in coordinates, including meter,
international feet and U.S. feet.

(2) Distance: This refers to the unit used in distance, including meter, international feet
and U.S. feet.

(3) Angle: This refers to the format used in angle, including Degree°Minute’Second”,
degree and radian.

(4) Latitude and Longitude: This refers to the format used in latitude and longitude,
including Degree’Minute’Second”, degree and radian.
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Property e = N S5
_‘ Basic Jnfo.] Coordinate System I Unit/Format [m
~ Unit
Coordinate |Meter - | .
Distance | Meter - |
~ Format ;
Angle | Degree - |
Latitude/Longitude | Degree®Minute'Second” - | ;
F

2.2.4 Precision

Click [Project] - [Precision], users can check and modify precision of the value,
including coordinate, height, distance and angle.

For coordinate, height and distance, that means the digits after the decimal point.

For angle, that means the digits after the decimal point of second, minute, degree and
radian, respectively.
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B e
Froperty

o = S 55

1 Basic Info.] Coordinate System l UnithDrmat] Precision

~ Precision
Coordinate | 5
I Height | 4
Distance | 4

Angle{Degree*Minute'Second") | 7

Angle(Degree) | 9

Angle{Radian) | 9

T < T 5 T T

2.3 Synchronization

2.3.1 Synchronization with Controller

Click [Project] - [With Controller], then the window for synchronous Android devices
will pop up. Select the sync file type, sync direction and the direction, then click [Start]
to sync. Users can sync both from PC and controller.

Sync Device

Android Path: |

Sync Type: |allFilestr)

| [ back |

=| sync Direction: |From PC To Android

Project Path: | E\MEI\A.2 [EE8\pro-2018-04-03-14-06-1) [rbacks |

=] [syne start:| l

(]
(]

[ Config

FIGIS

FIGNSS

[JPower

[FRoad

FIRTK

[ pro-2018-04-03-14-06-13road.bru
[l pro-2018-04-03-14-06-13road.cgo2
[l pro-2018-04-03-14-06-13road.Is|
[l pro-2018-04-03-14-06-13road.skwu
[ pro-2018-04-03-14-06-13road.sxwucenfig
[ pro-2018-04-03-14-06-13road.sym
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2.3.2 Synchronization with Cloud

Click [Project] - [With Cloud], the cloud service window will pop up. Input URL, port,
account and password of the cloud service, then click [Login] to log in. After login
successfully, users can select the file in the cloud, click [Download] and choose a path
of PC to download the file. Besides, you can select a file from PC and click [Upload] to
upload it to the cloud.

% Cloud Service Synchronizer —

| ot oot | |

Url: | "| Port: ‘ ‘ |

Sync Type: |A“ files(*.*)

Account: | | Password: ‘ ‘

Cloud Path C:\Users\wang\Documems\CGOZ\Prcjec(\pl| E
[0] F= Config

O ®eis

] £ GNss

[C] B Power
[ B Road
[ &R

2.4 Function

2.4.1 Site Calibration

This function aims to do the localization between WGS-84 and the local coordinate
system.

Click [Project] — [Site Calibration] to enter calibration interface.
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] Height Fitting Me'th"d|Bestpracﬁoe ,| [

*Need at least 1 paired points for Horizontal Calibration,Need at least 1
paired points for Vertical Calibration!

GMNSS Point| Known Point| Honzontal Residual | Vertical Residual | Method

| |

™

| Add | | Delete | | Calculate | | Apply |

[Fixed Difference]: This refers to translation, requires at least one starting point.
[Surface Fitting]: This refers to the elevation anomaly corresponding to multiple
leveling points to generate an optimal surface. When the surface is parallel to the
horizontal surface, the surface fitting is equivalent to fixed difference correction.
This fitting method requires at least three starting points.

[Curve Surface Fitting]: This refers to the elevation anomaly corresponding to
multiple leveling points to generate an optimal paraboloid. The curve surface
fitting has a relatively high requirement on the starting data. If the fitting result is
too bad, it may cause the divergence of elevation correction number in the work
area. This fitting method requires at least six starting points.

[Best Practice]: Users can input the corresponding parameters according to the
real situation.

Click [Add], select GNSS points and known points, select “horizontal and vertical”
when choosing correction methods. The default height fitting method is best
practice method, which is selectable by the actual situation. It's best to add more
than three pairs of points.
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= Contrc T | Station 1 | North(m) East(m) Height(m)| Longitude{Local) Latitude(Local)
Station Y1004 345483711426 -302984.69697 462049  108°36'42.0747372"E 030°56'27.1394363"N
A YY1005 3454862.53291 -302668.70274 05.7589 | 108°36'53.7789479"E 030°56'28.7254053"N
¥Y1008 3454984.88654 -302753.01670 50.7859  108°36'49.9185265"E 030°56'32.4260022"N

GNSSControl Point
YY¥1007 3454985.52015 -302402.72240 B4.7779  108°37'3.3430453"E  030°56'33.3234884"N
Ll
g
4 Il 3
oK I Cancel

Contrc T | Station 1 | North(m) East(m) Height(m)| Longitude{Local) Latitude(Local)

¥Y1004 345483711426 -302984.69607 46.2049  108°36'42.0747372"E 030°56'27.1394363"N
¥¥Y1005 345486253291 -302668.70274 957589  108°36'53.7780479"E 030°56'28.7254053"N
¥Y1006 3454984.88654 -302763.01670 50.7859  108°36'49.9185265"E 030°56'32.4260022"N

Station

A

GNSSControl Point

S

Horizontal POI

¥Y1007 345408552015 -302402.72240 BATT79  108°37'3.3439453"E  030°56'33.3234884"N

. [ v
oK I Cancel

Click [Calculate]. When the software prompt “Calculate successfully”, click [OK] and
then click [Apply] to finish.

2.4.2 Parameter Calculation

Parameter types includes 7 parameters and 3 parameters, taking 7 parameters as an
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example:

The application of 7 parameters is relatively large, generally greater than 50 kilometers.
When calculating, the user needs to know the local coordinate system and WGS-84
coordinates that provide at least three known points, that is, the seven conversion
parameters of the WGS84 coordinate transformation to the local coordinate system
before the parameter calculation can be performed.

Click [Project] - [Parameter Calculation], choose 7 parameters and click [Add] to add
known point pairs.

jPammetersCaqulate o Bl X

Calculation Type |7 Parameters =

*Need at least 3 paired points for Datumtransformation!

Bl GNSS Point| Known Point| Honzontal Residual Vertical Residual

: | Add | | Delete | | Calculate | | Apply |

Select three point-pairs by turn to add to the parameter calculation interface, click
[Calculate], after prompting "Calculate Successfully" on the window, click [OK] to
apply the 7 parameters to the current project.
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|-Select Point Pair B.x
GNSS Point !
Name| |E|

B| |
L] |
|

Known Point

Mame |

|

N| |
d |
|

H|

| oK || Cancle |

Three Parameters: Requires at least one known point, this method is used in a small
range. The operating range determines the accuracy, the accuracy decreases with the
working distance increases.
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3 View

3.1 Select

3.1.1 Select

Click [View] = [Select], users can press on left mouse button to select any single object
on the current map, or press and hold left mouse button and drag a box to select
multiple objects. The selected object will be highlighted, and users can see object

properties in the property window, but if there are too many items selected in the box,
all the geographical properties information of the selected items will not be displayed.

3.1.2 Pan

Click [View] = [Pan], users can move to the target position.

3.1.3 Polygon

Click [View] - [Polygon], users can press on left mouse button to create an irregular
polygon and right click to complete, then all features in the polygon will be selected.
The selected object will be highlighted, and users can see object properties in the

property window, but if there are too many items selected in the box, all the
geographical properties information of the selected items will not be displayed.

3.2 View

3.2.1 Full Screen

Click [View] —> [Full Screen], users can see all features in current view.

3.2.2 Zoom to Center

Click [View] - [Zoom to Center], users can press on left mouse button to select
features, then selected features will be displayed centrally. For completing the
operation, users can right click.

| 2020-4 Page | 28



CHCNAYV

3.2.3Zoomin
Click [View] = [Zoom in], users can click any point in the current view, then current

view will be enlarged centrally on this point. For completing the operation, users can
right click.

3.2.4 Zoom out
Click [View] = [Zoom out], users can click any point in the current view, then current

view will shrink centrally on this point. For completing the operation, users can right
click.

3.2.5 Grid

Click [View] = [Grid] to open or close the grid. When the grid button is selected, users
can see grid and coordinates in current view. Otherwise, users can’t.

3.2.6 Previous View
Click [View] = [Previous View], users can see the previous view.

3.2.7 Next View

C lick [View] = [Next View], users can see the next view.

3.3 Capture

This function is used with measurement tool, users can measure point distance, angle,
area/perimeter and point-line distance easier by capture the endpoint, midpoint,
intersection and pedal of features.

3.3.1 Line Endpoint

Click [View] = [Line Endpoint], users can set whether to capture line endpoints in the
current view. When the line endpoints button is selected, the line endpoint in current
view can be captured. Otherwise, can’t be captured.
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3.3.2 Intersection
Click [View] - [Intersection], users can set whether to capture line intersection point

in the current view. When the intersection button is selected, the line intersection
point in current view can be captured. Otherwise, can’t be captured.

3.3.3 Line Midpoint
Click [View] - [Line Midpoint], users can set whether to capture line midpoint in the

current view. When the line midpoint button is selected, the line midpoint in current
view can be captured. Otherwise, can’t be captured.

3.3.4 Pedal

Click [View] = [Pedal], users can set whether to capture perpendicular in the current
view. When the pedal button is selected, the perpendicular in current view can be
captured. Otherwise, can’t be captured.

3.4 Measurement

3.4.1 Point Distance

Click [View] = [Point Distance], users can capture and select two points, then the
software will calculate the distance between the two points. It also allows for selecting
multiple points and calculating the distance of multiple line sections, respectively.
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Online Map ‘

N

p @ Point
p %/ Baseline
b} Loop Closure
» & DataSource
=) Map
1] Track

p [ Import File

Layer Manager

T
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© » PPK@GNSS

© & 4/Baseline@GNSS

© @ Error Ellipse@GNSS

View Capture. Measurement
Workspace v 0 x || Map = |Property - qx
i pro-2018-05-28-15-39-47 = ‘A—Z” ‘Q‘
\om/ ~ General
1.89mm
Point Name | £06
Code £06

3792334

~ Coordinate System

Coordinate Sot| Point Pesitioning £
Coordinate Tyk | WGS-84-

 Geodetic Coor.

o Lat. 021°25'21.0128237]
299245
Lon, 119°2139.215320
Message - qx
— Ellipsoid(m) | 12.6587
{1 €D OErrors . 0Wamings () 4 Notes E
1|« space coor.
© Open CGO Project C:\Usersiwang\Documents\CGO2\Project\pro-2018-05-28-15-39-47\pro-2018-05-28-15-39-47.cgo2 Successfully
X(m) -2671069.82604
© Loading CGO Project C\L GO2\Project\pro-2018-05-26-15-39-47\pro-2018-05-28-15-39-47.c902...
Y(m) 474795968784
@ Open CGO Project CiUsers\wang\Documents\CGO2\Projectpro-2018-05-29-14-58-50\pro-2018-05-20-14-58-50.cg02 Successfully
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© Loading CGO Project C:\Users\wang\Documents\CGO2\Projectipro-2018-05-28-14-58-50\pro-2018-05-29-14-58-50.cgo?..
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Property

3.4.2 Angle

©[THEIGHT J 1l
©[TICODENAME
©[TINAME

Seale: [1:54965.v| Coordinate: | (x=3477314.34430 y=729025.97946)

Click [View] = [Angle], users can capture and select three points, then these points
will connect to two line sections and the software will calculate the angle between the

two line sections. It also allows for selecting multiple points and calculating the angle

of multiple line

sections, respectively.

E] . 0 9 = &
Project | View | GNSS  RTK  Roads UAV  Tools  Support A
[} ~ ~ — - ~4 Points Distance £ Angle i
& Pan 3% Zoom To Center @ Zoom In & Zoom Ouf ne Endpoin intersection & Online Map Configuration
k| © P IE], 3z Zoom To Center @ Z I @ Zoom Out || [./}Line Endpoint| [ X Intersecti : 4 Online Map Configurati
select| @ pol Full 7 Line MidPoint] |~ Pedal & CiCler
olygon|| Ful e ew > Next Vie ne MidPoint| |, Pedal Clea
Y9 | séreen 4, Point-Line Dist.
Select View Capture Measurement. Windows Online Maj
Waorkspace v g x| Map = |Property A x
4 g pro-2018-05-28-15-39-47 =] 0
89mm
p 4/ Baseline Point Name | £07
» [=fLoop Closure Code E07
» @ Datasource ) « Coordinate System
e Coordinate 5o aint Pasiioning &
) Map
Coordinate TyF| WGS84- |
1] Track
U « Geodetic Coor.
I rt Fil
b [YImportFile B o Lat. 031°24'6.0401081"
728825.2 7299245 7
Lon. 119°20'41.6851455|
e | Message - x
Layer Manager v x| : — Ellipsoid(m) | 84657
B o i ) 0Errors 11 0 Warnings () 4 Notes Il space coor.
) = Station@ENSS ~ || @ Open CGO Project CAUsers\wang\Documents\CGO2\Project\pra-2018-05-28-15-39-47\pro-2018-05-28-15-39-47.cgo2 Successfully o
© k e« Station = m -2670333.48516
@ Loading CGO Project Ci\Users\wang\Documents\CGO2\Project\pro-2018-05-28-15-39-47\pro-2018-05-28-15-39-47.¢g02.. Vi) ra750.4400
« PPK@GNSS m)
@ @ =|| @ Open CGO Project C:\Users\wang\Documents\CGO2\Project\pro-2018-05-29-14-58-50\pro-2018-05-29-14-58-50.cg02 Successfully 2w ==
m) 3303991.32366
© k »/Baseline®GNSS | || @ Loading CGO Project CiUsers\wang\Documents\CGO2\Project\pro-2018-05-29-14-58-50\pro-2018-05-29-14-58-50.c902...
© @ Error Ellipss@GNSS
©[THEIGHT “ i [ >
©[TINAME
E . property

Coordinate:

(x=3479428.06114,y=720960.67117)

3.4.3 Area/Perimeter

Click [View] - [Area/Perimeter], users can capture and select multiple points, then
the software will calculate the distance of each line sections and the area of the
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formed surface.

Project | View | GNSS  RTK  Roads UAV  Tools  Support

L] ~ - - 2} Points Dist 42 Angle | |8 Workspace . )
% | @ Pan =] 31 Zoom To Center @ Zoom In @ Zoom Ot [/ Line Endpoint (X niersecton] |~ oints Histance b C‘"ge = l: 5 % Online Map Configuration
select) & Polygon || Full [55 ¢ Previous View > NextView || [,/ LineMidRoint] | Pedal oar | (E—aha
Screen \—I A, Point-Line Dist.
Select View Capture. Measurement Windows Online Map
Workspace - 2 x| Map = |Property -0 x

4 i Pro-2018-05-28-15-39-47

Y R —
\on/ ~ Genenal

Point Name | XC5053
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N T L £l Space Coor.
© k » Station@GNSS - @ Open CGO Project C:\Users\wang\Documents\CGO2\Project\pro-2018-05-28-15-39-47\pro-2018-05-28-15-39-47.cgo2 Successfully i) Ty
@ Loading CGO Project Ci\L GO2\Project\p: 18-05-28-15-30-47\pro-2018-05-28-15-39-47.cgo2... [ |
© » PPK@GNSS Y(m) 474645592871
=|| @ Open CGO Project C\Users\wang\Documents\CGO2\Projectpro-2018-05-29-14-58-50\pro-2018-05-29-14-58-50.c902 Successfully 2 e
. (m] 330608847388
© k s/ Baseline@GNSS | ]| @ Loading €GO Project Ci\L GO2\Project\pro-2018-05-29-14-58-50\pro-2018-05-29-14-58-50,cgo2...
© @ Error Ellipse@GNSS
© [THEIGHT < 1] [ v
© [T NAME
- . property

Scale: | 1:54965 - Coordinate: | (x=3478834.44785,y=728095.02344)

3.4.4 Point-line Dist

Click [View] = [Point-Line Dist], users can select a line and a point, then the software
will calculate the distance between point and line, the result will be shown at [ToolBox]
window. Users can also select a line first, and then select different point to see the
different distance between different points and the line.

=] o 0 9-18 = &
Project | View = GNSS  RTK  Reads UAV  Tools  Support A
: ¥ Points Distance £: Angle | [Ri Workspace
.R & Pan T G (Bl Ermmim Q Zoomout || [ oints Distancs nge | | Snee % Online Map Configuration
Area/Perimets Clear |((ExtayesM:
Select| & Polygon|| Full < Previous View > NextView || [/ LineMidRoi & Area/Perimeter L Layer Manage Cle
Screen | [ Point-Line Dist. | [ EMessage]
Select. i Capture | e I Windows Online Map
Workspace ~ 2 x| Map = [ToolBox - x
4 @ pro-2018-05-25-18-48-18 Point To Line Measurement
b e Point Point X 3450118.5513
- Point ¥ 622750139
%/ Baseline e
Line Start Point X | 3450126.0007
=} Loop Closure o —
501428 Line Start Point Y | 622755.4536
»  DataSource ) .  Bprmew—
& Line End Point X | 3450138.2028
- line i L
= Map ! Line End Point ¥ | 622756.4066
1] Track 501354 Line Pedal Point X | 3450118.1838
» [YImport File : : Line Pedal Point Y | 622754.8431
Distance 47184
Layer Manager v opox || FEE
(sah@u scocr Jallunlbf]
© k s Station@GNSS il
© = PPK@GNSS L 6227294 6227880 622795
© & 4/ Baseline@GNSS ) SEH®
©[THEIGHT [ 1€ 0errors i 0 Wamings @) 2 motes 1
©[T CODENAME @ Open €GO Project CUsers\wang\Documents\CGO2\Project\pro-2018-05-25-18-49-18\pro-2018-05-25-18-49-18.cgo2 Successfully
o NAME © Loading €GO Project CA\L 602\Project\pro-2018-05-25-18-40-18\pro-2018-05-25-18-49-18.cg02...
©[TICHC_MAP
5 Property | ToolBox
Scale: Coordinate: | (x=3450135.51866,y=622757.90281)
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3.4.5 Clear

Click [View] - [Clear] to clear the measure data in the [Map] window.

3.5 Windows

3.5.1 Workspace

Users can see project name and all data items in the [Workspace] window. Click [View]
- [Workspace] to control the display and hide of the workspace window. When the
workspace button is selected, the workspace window is displayed. Otherwise, the
workspace window is hidden.

3.5.2 Property

Users can check property of selected features in the [Property] window. Click [View]
- [Property] to control the display and hide of the property window. When the
property window button is selected, the property window is displayed. Otherwise, the
property window is hidden.

3.5.3 Layer Manager

Users can check all layers of the current project in the [Layer Manager] window. Click
[View] - [Layer Manager] to control the display and hide of the layer manager
window. When the layer manager button is selected, the layer manager window is
displayed. Otherwise, the layer manager window is hidden.

3.5.4 Toolbox

Toolbox shows the parameters of measurement tools and COGO tools, users can input
parameters and check calculation result here. Click [View] = [Toolbox] to control the
display and hide of the tool window. When the toolbox button is selected, the toolbox
is displayed. Otherwise, the toolbox is hidden.

3.5.5 Message

Users can check errors message, warnings message and notes message in the
[Message] window. Click [View] - [Message] to control the display and hide of the
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message window. When the message window button is selected, the message window
displays. Otherwise, the message window is hidden.

3.6 Online Map

3.6.1 Online Map Configuration

Click [View] - [Online Map Configuration], users can choose online map format,
input the address, user name and password in the pop-up window. When there is no
address, user name or password of the online map (like OSM), please keep it blank and
click [Confirm] directly.

Cenfig X
Farmat: |OSM v|
Address: | |
User Marne: | Password: | |

| |
[ by B Y ]

Then the online map will be downloaded and users can see it in [Map] window.

Project | View | GNSS  RTK Roads UAV  Tools  Support ~

t—n F I Points Distance 42 Angle | (B (& Prope:
O | @ pan Bl 3 Zoom To Center @ ZoomIn Q Zoom Out || [/ HlineEndpsint] [ X datemecion oints Distance £ Angle | 4 Online Map Configuration
ear ([ [E-Toolbox]
|Select| & Polygon || Full [ Grid| ¢ Previous View > Next View || / Line MidPoint |4, Redal Uk Clear
o Foead v
s lPropety v a x|

<
4, Point-Line Dist. 1 e

Measurement

| View I Capture.

Workspace v 8 x|[Map : :

4 g pro-2018-05-25-18-49-18

» e Point
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=k Loop Closure
» £ DataSource
4 Map
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» [)Import File

Layer Manager
B s
© ko Station@GNSS

© « PPK@GNSS
© h A/Baseline@GNSS | Bl Message
€ 0Errors ... 0 Warnings ) 5 Notes
©[THEIGHT e 1]
@ Download Map Successfully!
[T/CODENAME
ol @ Delete Map Successfully! |
©[TINAME @ Download Map Successfully!
©[TICHC MAP || @ Open CGO Project CAL GO2\Project\pro-2018-05-25-18-49-18\pro-2018-05-25-18-49-18.cgo2 Successfully b
< ] Bl o - o e s — e ~ || Property | ToolBox
Scale: 1118056 . Coordinate: | (Lat=31.16431°Lon=121.27315°)

3.6.2 Clear

Click [View] = [Clear] to clear the downloaded online map and users won'’t see it in
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[Map] window.
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4 GNSS

After creating a new project, click [GNSS] and get into GNSS sub-menu.

CHC Geomatics Office 2 - pro-2018-05-25-18-49-18

GN§ Project  View | GNSS | RTK  Roads UAV  Tools  Support &
Configuration —# || [E] Observation Files [Z Loop Closures =y .
¥, g Configuration # Config @ # Configuration 4 " (W] @ @ Configuration
) ) % Clear Processing Results |~ . [ Baselines | Residual Observation Data Figure N
Import & Detect Duplicate Stations || Process Adjust % Clear Adjustments Results Control ) . ) . Display || Check [ Report 1
17 Check Loop Closures Point || 3 Stations |= Observation File TimeLine Figure Controller~ C
Impert Baseline Adjustment Data Graph Quality Checki

4.1 Import

4.1.1 Configuration

(1) Time System

This refers to the time system display format of observation file. There are four main
time modes provided: GPSW, GPST, UTC and local time, users can set according to the
real situation. When users choose local time, please remember to set local zone.

Configuration %

Time System | Advanced

GPS Time Mode

) GPSW
©) GPST

@ UTC

£ Local Time 2018-03-21 14:27:00

Set Local Zone

Choose Local Zone: 08:00

| i) ] ||

(2) Advanced
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The Advanced option includes rule of baseline generation, rule of stations processing
with same name, rule of sync/async loop searching and importing option.

Configuration X

Time System I Advanced

Rule of Baseline Generation

Min. duration of static observation[s]:
Min. duration of PPK observation]s]:
Max. length of Baseline[km]: 1000

Rule of stations processing with same name

Max. allowed distance between points[m]:

Rule of Sync/Async Loop Searching

Min. synchronous session(s]:
Imperting Option
Interval for single point[s]: 300

¢ Rule of Baseline Generation

[Min. duration of static observation]: This refers to the minimum synchronous
duration of static observation files, default is 60 s and users can modify it according to
the real situation. The software won’t generate any baseline based on the static
observation file of which the synchronous duration is less than the setting value.

[Min. duration of PPK observation]: This refers to the minimum synchronous duration
of the PPK observation file, default is 30 s and users can modify it according to the real
situation. The software won’t generate any baseline based on the PPK observation file
of which the synchronous duration is less than the setting value.

[Max. length of Baseline]: This refers to the maximum length of the baseline, default
is 10 km and users can modify it according to the real situation. The software won’t
generate the baseline which is longer than the setting value.

¢ Rule of Stations Processing with the Same Name

[Max. allowed distance between points]: This refers to the maximum allowed
distance between two stations with the same name, default is 10000 m and users can
modify it according to the real situation. If two stations used the same name, and the
distance between them is less than the setting value, then the software will merge
them to one station and users can change the coordinates in property window.
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Otherwise, there is a warning from software and users should decide whether to
merge those points.

¢ Rule of Sync/Async Loop Searching

[Min. synchronous session]: This refers to the minimum synchronous session of
sync/async loop, default is 600 s and users can modify it according to the real situation.

The software won’t generate a loop when the synchronous session is less than the
setting value.

e Importing Option

[Interval for single point]: This refers to the sample interval of the observation epoch,
default is 300 s and users can modify it according to the real situation.

4.1.2 Import

(1) File Format
CGO 2.0 is compatible with following data formats:

e \V2.00 -V3.02 version of RINEX file (*.??0)

e Ephemeris file (*.??N;*.??G;*.??C;*.??L;*.?P)
e Compressed Rinex file (*.??D)

e CHCNAYV observation format (*.HCN)

e NOVATEL OEM4/V/6 board file (*.NOV)

e TRIMBLE BD950/BD970 board file (*.BD9)

e Compressed HCN file (*.HRC)

RIMEX Obs. File (*.220)

RIMNEX MNAV.File [*22M:*22G:* 220 2L%777)
RIMEX Compressed Obs. File (*.770)

Huace Chservation File(* HCM)
QEMAN ([ NOV)

BD950/970(*BD9)

HRC(*HRC)

ZIP(*ZIP)

RAR(*.RAR)

All files(*.*)

(2) File Import

Click [GNSS] - [Import], a window will pop up. Select the observation file, and click
[Open] to import.

After that, [Edit Observation File] window will pop up, users can check and modify
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station name, antenna height, antenna manufacture, antenna type, antenna survey
type and receiver SN.

Edit Observation File X,

Use| File Name: Station T | Start Time Y | End Time T | Duration 1 | Antenna Height(m}| Antenna Manufacture T | Antenna Type T | Survey Type 1 | Receiver ]
[ | C\Users\wan| NETA week 1864 4 week 1964 £ 23:59:30 1.8000 CHCNav CHCI80 Bottom Of Ante 355326

4] Il »

Click [Confirm], and the software will automatically generate a Map table and a GNSS
table, including the information of observation files, stations, baselines (repetitive
baselines, baseline residual) and loops.

|Map GNSS X | -
@ Index| Contrc T | Station T | North(m) East(m) Height(m)| Longitude(Local) Latitude(Local)
Check \:\ A 1017597 | 3450110.64084 622737.73096 89.2020 121°17"14.3246571"E 031°09'56.1986065"N 89,2020
® 5l 2 1 3450108.32352 622726.72154 94,0136 121°17'13.9080357"E 031°09'56.1275398"N 94.0136
Station 3 2 3450112.83850 622726.40110 94.1882 121%1713.8979211"E| 031°09'56.2742214"N 94,1882
A 4 3 3450115.90865 622727.61512 03,0245 121%17'13.9450972"E 031°09'56.3733586"N 93,0245
Control Point 5 4 345012490650 622754.39150 94,7342 121%17'14.9598540°E| 031°09'56.6553940"N 94,7342
6 5 3450137.41023 622757.08577 94.4799 121%1715.0670525"E| 031°09'57.0602602"N 94,4799
v s 7 G 3450144.45095 622752.68720 93.7812 121°17'14.9040983"E  031°09'57.2004597"N 93.7612
BESEITES 1 8 7 3450125.14597| 622752.24571| 93.6579 | 121°1714.8789558"E 031°09'56.6639775"N| 93.6579
@ﬁ 9 8 3450128.11965 622750.22568 88,7720 | 121°17'14.8040055"E 031°09'56.7612688"N 88.7720
Repeat Baselines
Ei
Loop Closure
|4 {1 L

4.1.3 Detect Duplicate Station

After import step, it is necessary to check the imported data. Click [Detect Duplicate
Stations], then a webpage will be opened automatically and users can check the
different stations with the same name.
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CHCNAV

Net Detect Result

Different Stations With Same Name

Point File Name Distance[m] Limit[m]

2\ Documents\CGO2\Project\pro-2018-03-21-13-
5\3200035062H4 hes

3200035

157.685 100,000
ents\CGO2\Project\pro-2018-03-21-13-

3200035 \3200036062Lhes

35-07\GNSS\O!

4.1.4 Recalculate

The software will remember current work status, once the parameter is changed, the
user can click this button to recalculate to previous status.

4.2 Baseline

4.2.1 Configuration

4.2.1.1 Basic Configuration

(1) Elevation Mask (°)

Elevation mask gives the restriction for the acquisition of navigation signals. During the
baseline processing, the software won’t use the data from the satellite which position
is lower than the set elevation mask value.

Because the influence on satellite signals caused by the atmosphere is compley, it’s
difficult to use correction module. Also, the signal from a satellite with low elevation
angle is easily affected by factors like multi-path and electromagnetic wave. As a
consequence, the quality of the low elevation angle data is in poor quality. During the
post-processing, the software usually disables the data with low elevation angle.

If only taking atmosphere refraction into account, for short distance survey, the user
can set lower elevation mask; but for long distance survey, the user should set larger
elevation angle because the effect of atmospheric refraction can’t be counteracted
during the long distance survey.

After all, the setting for elevation mask should depend on surrounding of stations.
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During the fieldwork, it is better to set lower elevation mask given the satellite

configuration and acquire as much data as possible for the incoming post-processing.
The default elevation mask value is 15.

(2) Sample Interval (s)

Sample interval is the interval of the observation epoch which is used to process
baseline, and the default value of sample interval is 60 s. For example, when two
receivers are doing a static survey, the acquiring interval is every 5 seconds. But for the
post-processing, this acquiring frequency cannot dramatically improve the baseline
process result but time-consuming. Given those facts, increase the sample interval can
speed up the baseline processing.

Normally, for short distance and short survey duration, you’d better to shorten sample
interval. For example, for baseline within 2 km and the survey duration within 20 min,
the user can set 5 s sample interval. But when the baseline is long, you'd better
increase the sample interval up to 60 s or 120 s.

So, why the user should set short sample interval during the fieldwork? Because for
the raw data with low quality, given the restriction from data’s randomness and
software’s functionality, the baseline processing result can usually be improved
through editing epoch interval.

(3) Minimum Epoch Number

During the observation, the receiver will record many continuous observation epoch
to guarantee the good quality of the observation file. The minimum continuous
observation epoch is 5 as default, and the minimum value that user can set is 2. Users
are able to modify it according to the real situation and the software will disable the
observation file of which the minimum continuous observation epoch is less than the
set value.

(4) Observation Value/ Best Value

The combination of different frequency bands are compatible. For the auto
combination, the software will automatically choose the frequency band depending
on the length of baseline. The length limitation for using Lc can be set in the [Advanced]
setting table, default distance is 10 km, and users can modify it according to the real
situation. For the baseline which is shorter than the set value, the software chooses
L1 or L1+L2. Otherwise, the software uses Lc to eliminate the influence from
ionospheric delay.
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= PR—

Baseline Process Parameters X

d—

Basic I Processing [Trop. and lono. [Advanced | L
~ Observation

Elevation Mask(®) | 20 |

Sample Interval(s) | 60 H

Minimum Epoch Number | 5 |
> | Observation Value/Best Value Auto -

Automatic Processing Mode Auto

Ephemeris L

Constellation

L5

L1+L2
L1+L2+L5
Lw

Ln

Le

=
TR T

Observation Value/Best Value

Appied To: @ All Baselines ) Selected baseline(

(5) Automatic Processing Mode

There are two modes for automatic processing: common and advanced, and the
default mode is advanced. The common mode means that the software will
automatically process observation epochs and then automatically remove the
unqualified observation epochs. The advanced mode performs better, the software
will calculate one more time after removing the unqualified observation epochs.

(6) Ephemeris

There are two modes: broadcast and precise, and the default option is broadcast.
Users can set the length limitation of baseline in [Advanced] setting table to determine
the ephemeris mode, the default value for using broadcast ephemeris is 200 km and
for precise ephemeris is 2000 km. If the length of baseline is less than the set value,
the software will use broadcast/precise ephemeris for processing. Otherwise, the
software won’t.

(7) Constellation

There are four checkboxes in front of 4 satellite system: GPS, GLONASS, BDS, and
GALILEO, default are all chose. The receivers can process the data based on different
types of the satellite signal.
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There are varies options and compatible with customizing settings. The user can
choose one, two or all signals of the constellations to attend processing. For example,
if the navigation data acquired by 4 kinds of constellations, then you can choose all 4
options to process data. Otherwise, the user should choose the type which is
corresponding to the real data.

Baseline Process Parameters X H

Basic [ Processing ITrop. and lono. [Advanced |

~ Observation

Elevation Mask(®) | 20 |
Sample Interval(s) | 60 H
Minimum Epoch Number | 5 |
Observation Value/Best Value |Auto - |
Automatic Processing Mode |Admanced Y|
Ephemeris | Broadcast - |
Constellation GPS GLOMASS EDS GALILED

Appied To: @ All Baselines ©) Selected baseline( E

——

4.2.1.2 Process

(1) Processing Mode

There are four modes: auto, static, PPK and DGPS, default is auto. For processing static
data, users should choose [Static]. For processing multiple frequencies PPK data, users
should choose [PPK]. For processing single frequency PPK data, users should choose
[DGPS].

(2) Observation Time

[Static Minimum Observation Time]: This refers to the minimum observation time of
static observation file, the default is 10 min, and users should modify it according to
the real situation. If the real observation time of static observation file is more than
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the set value, the software will process the data. Otherwise, the software won't.

[Separate Processing Condition]: When the observation file is too big, users should
set the condition of separate processing to save the processing time. The default value
is 240 min, which means the software will process the data separately when the
observation time is more than 240 min.

(3) Solving Type

When choosing PPK or DGPS processing mode, users can see three different solving
type: forward, backward and combination.

Baseline Process Parameters .4

Basic I Processing | Trop. and lone. ] Advanced ]

~ Processing Mode
> ‘Processing |PPK '|
~ Observation Time
Static Minumum Observation Time(min) | 10 |
Seperate Processing Condition 240 min Seperate Processing Time
~ Solving Type
Solving Type |Combinatiun ™ |
Processing

Appied To: @ All Baselines ) Baselines Selected |Canﬁrm | | Cancel |

4.2.1.3 Trop. and lono.

In ordinary cases, there is no need to modify the Trop. and lono. field. For a middle or
long baseline, please modify the parameters depends on reality to improve the
accuracy of the processing result.
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(1) Trop. and lono.

[Troposhperic Correction Model]: Includes Hopfield mode, Improved Hopfiled mode,
Saastamoinen mode, Niell mode, Black mode, Goad_Goodman mode, NewBrunswick
mode and uncorrected.

[lonospheric Correction Model]: Includes Auto and uncorrected.
(2) Meteorological Data

[Temperature]: 20°C by default.

[Pressure (Millibar)]: 1013.25 by default.

[Relative Humidity]: 50 by default.

- Baseline Process Parameters Yo

Ba.sic] Processing [mm

~ Trop. and lono.
Troposhperic Correction Model |Hopﬁled Model '|
lonospheric Correction Model |Auto '|

~ Meteorological Data
Temperature(®C) | 20 |
Pressure(Millibar] | 1013.25 |
Relative Hunidity(%a) | 50 |

Appied To: @ All Baselines © Selected baseline( |C|:lnﬂrm| | Cancel |
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4.2.1.4 Advanced

(1) Quality Control

[Tolerance Coefficient]: This refers to the tolerance coefficient of the observation file
error, the default is 3.5. When the error model is larger than the tolerance
coefficient*RMS value, the software will automatically eliminate the observation data.

[RMS More Than]: The default value is 0.04, users should modify it according to the
real situation. If the RMS is more than the set value, the software will show
“unqualified” message.

[Ratio Less Than]: The default value is 1.8, users should modify it according to the real
situation. If the ratio is less than the set value, the software will show “unqualified”
message.

(2) Cutoff Than

[Use Broadcast Ephemeris]: The default is 200 km. If the length of baseline is less than
the set value, the software will use broadcast ephemeris for processing. Otherwise,
the software won'’t.

[Use Precise Ephemeris]: The default is 2000 km. If the length of baseline is less than
the set value, the software will use precise ephemeris for processing. Otherwise, the
software won't.

[Use Lc Combination]: default distance is 10 km, and users can modify it according to
the real situation.

(3) Ambiguity

[Ambiguity Resolving]: There are two options: LAMBDA and OMEGA.
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Baseline Process Parameters x

M
Basic I Processing ] Trop. and lono. [m L‘
~ Quality Control v
Tolerance Coefficient | 3.3 v
Time Matching Limit(s) | 0.02 v
RMS More Than | 0.04 | Nencenfq ||,
RATIO Less Than 18 Noncenfq ||,
~ Cutoff Value v
Use Broadcast Ephemeris Less Than | 200 | kn v
Use Precise Ephemeris Less Than | 2000 | kry v
Usze LC Combination Maore Than | 10 | k v
~ Ambiguity
Ambiguity Resolving LAMBDA
4 Il r
E
Appied To: @ All Baselines © Selected baseline( ‘Cnnﬁrm| |Can-ce4 | l

4.2.2 Process

There are three ways to process baselines:

(1) Click [GNSS] - [Process] to process all baselines.

(2) Select the baseline in the Workspace window, press on right mouse button to
choose process all baselines or process selected baselines. Users can press on Ctrl
button on the keyboard and left mouth button simultaneously to select multiple
baselines.

(3) Select the baseline in the Baselines List of GNSS window, press on right mouse
button to choose process all baselines or process selected baselines. Users can
press on Ctrl button on the keyboard and left mouth button simultaneously to
select multiple baselines (Ctrl+A is for all selection).

Then, there is a pop-out dialog box that displays the dynamic updating of the baseline

processing process, and users can stop it as need.
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- Process Baselines

Resolving Baseline: B01{3200035062H4.hes-=232990062A0.hcs) 1/15

Rescolving

é

The result of baseline processing will be shown in baseline list.

|Map GNSS X B
T Ratio Y| RMS(m) StdDx(m)| Dy(m) | StdDy(m)| Dz(m) Distance(m)| Use T

Observion File st 3200035 932990 L1 Fix 66 001346 Conformity | 7680084 | 0.00132 -13.24231 000242 8475765 | 0.00138 1151416  Yes
B02(32000360¢ Static 3200036 932990 L1 Fix 85 001268 Conformity | 81.46532 | 0.00191 8077307 000305 -2419257 000121 1229391  Yes
Check BO3(YY100512: Static Y¥1005 Y1004 L1 Fix 990 0.00408 Conformity 30043178 000057 83.20594 000085 -65.71018 |0Q.00056 3186146  Yes
BOA(YY100512: Static YY1005 VY1004 L1 Fix 990  0.00406 Conformity 30043414 000032 8329364 000117 -6570853 |0.00055 3186159  Yes
S‘E:on BOS(Y¥100512: Static ¥¥1005 V1004 L1 Fix 900 000417 Conformity 20043596 000037 8320522 000096 -6571221 000072 3186188  Yes
BO6(YY100612: Static YY1006 Y1004 L1 Fix 226  0.00738 Conformity | 17167311 000102 14276729 000152 -139.91079 0.00102 2634942  Yes
A | BO7(YY100612; Static Y¥1006 1005 L1 Fix 278 000732 Conformity  -12875863 0.00101 5347110 000151 -7420132 |0.00100 1600670  Yes
Contrel Peint BOB(YY100612: Static Y¥1006 Y1004 L1 Fix 487 000536 Conformity | 17167760 000042 14276232 0.00205 -139.92790 0.00082 2635035  Ves
v BOS(YY100612: Static YY1006 YY1005 L1 Fix 775 000509 Conformity |-12875625 0.00041 59.46517 0.00196 -7421830 | 0.00084 1600711  Yes
Baselines | 4100vv100712: tatic ¥¥1007 V1004 L1 Fix 380 000765 Conformity 51503404 000108 24238342 000150 -18136844 0.00117 507.3843  Yes
@} B11(YY100712: Static YY1007 Y1005 L1 Fix 80.9 000621 Conformity | 21460316 000087 159.08710 0.00128 -115.55656 0.00096 2910611  Yes
Repeat Baselines B12(¥Y100712; Static YY¥1007 YY1006 L1 Fix 233 0.00735 Conformity | 343.35958 |0.00104 99.61729 0.00152 -4135928 0.00112 359.9028  Yes
B13(YY100712: Static Y1007 Y1004 L1 Fix 00:59:00 407 000603 Conformity |515.04000 |0.00048  242.38636 0.00186  -181.27845 0.00105 5973938  Ves
Loop Closure | B14(v¥100712; Static YY1007 Y1005 L1 Fix 00:59:00 | 27.6 000453 Conformity | 21460529 |0.00037 159.08513 0.00143  -115.56318 0.00091 291.0642  Yes
B15(Y¥100712: Static ¥¥1007 1006 L1 Fix 00:50:00 862 000567 Conformity 34336213 0.00045 0061857 000210 -4135582 000111 3500051  Ves

At the same time, the raw baseline in the black switch to green.

Map | GNSS X v

34545642

34549234

34548825

34548417

34548008

34547600

547192
2757 m
[

2582.0
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4.2.3 Checking Baseline Processing Result

4.2.3.1 Baseline Quality Control

Baseline quality is expressed by quality indexes like RATIO and RMS.
(1) RATIO

RATIO means the ratio of second minimum and minimum RMS after the ambiguity
resolution available.

RMS,,
RMS

RATIO =

min

RATIO represents the reliability of the resolved ambiguity. This index based on various
factors, including the quality of observation data as well as the observation conditions.

This value is a key value to show the quality of baseline. Normally, it should exceed 1.8.
(2) RMS

RMS means Root Mean Square:

RMS =

In this equation:

V — observation residual

P — the weight of observation

n-f —the number of observation minus unknowns

RMS is a key index for observation quality. The smaller the RMS value is, the better the
quality of observation data is. This value is independent of observation conditions
(satellite configuration for example).

Given the statistics theory, the probability of observation error within 1.96 times of
RMS is 95%.
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4.2.3.2 Loop Closure

(1) Definition of Closure

Loop closure error checking is an efficient way to test baseline quality. There are three
loops: synchronous loop, asynchronous loop and repeat baselines.

Theoretical speaking, the closure error value should be 0. But in reality, it is tolerable
to have a certain value of closure error.

There are two classes of loop closure error:

(a) Component closure error

Fax = 2, AX
Eay = 2, AY
Eaz = 2, AZ

(b) Total length relative closure error

2 2 2
B JEH +Ey +E&,

> s

(2) Sync/Async Loop and repeat baselines

£

(a) Synchronous Loop
Synchronous loop closure is the closure error of the loop consist of baselines.

Because of the internal connection between synchronous baselines, the theoretical
value of the closure error is 0. When the loop closure error exceeds the tolerance, then
at least 1 baseline vector is wrong. On the contrary, when the closure error is within
the tolerance, in the majority cases, the static baselines’ quality is acceptable. But it is
still not safe to say all the baselines of this synchronous loop are absolutely qualified.

(b) Asynchronous Loop

The loop that is not only composed by synchronous observed baselines is named
asynchronous loop. The closure error of the asynchronous loop is asynchronous loop
closure error.

The baseline vectors are considered qualified when the closure error fits the tolerance.
When the loop closure error exceeds the tolerance, then at least 1 baseline vector is
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wrong. Through testing various asynchronous loop or repeat baselines, the user can
identify the baseline that is nonconformity.

(c) Repeat Baselines

Observations on the same two stations during multiple periods are repeated baselines.
The difference between observations is the repeat baselines’ difference.

(3) Closure Error Checking Guide

To check the loop and repeat baselines, users can click [Report] - [Loop Closure Report
Configuration].

There are different tolerance and checking contents and the result of checking shows
in Loop Closure list.

|Map GNss X -
Loop NO. T/ Loop Type T |Qualified T | Lines T |Duration T | Loop Length(m){ EX(m) |EY(m) | EZ(m) |E-Loop(m)| Relative Em.(ppm) T
Observion Fle | €1 Syncloop  Conformity 3 7421758 0.0 -0.00024 -0.00071 0.0007  1.010512
@ c2 Asynloop  Nencenformity 3 7421799 0.00241 | 000517 -0.0176% 00185  25.043285
Chack 3 Asynloop  Nonconformity 3 7421851 000445 0.00472 001640 00176 23764819
ca Asynloop  Conformity 3 7421892 -0.00207| -0.00021 -0.00058 0.0022  2.914024
Sh:on s Syncloop  Conformity 3 1207.0600 0.00090 | -0.00037 0.00171 00020 1631836 1
6 Asynloop  Nonconformity 3 1207.0632 0.00303 | 0.00234 -0.00491 00062 5159175
A c7 Asynloop  Nonconformity 3 1207.0695 000515 000331 001172 00132 10951245
Control Point
. 8 Asynloop  Nencenformity 3 1207.0726 000302 -0.00528 0.00508 00079 6573703
co Asynloop  Conformity 3 7424771 0.00239 | -0.00255 0.00094 00036 4881018
Baselines co Asynloop  Nonconformity 3 7421812 0.00477 | -0.00748 -0.01604 0.0183 24696733
E cn Asynloop  Nencenformity 3 7421864 000209 0.00241 001805 00183 24698837 1
Repeat Baselines c12 Syneloop  Conformity 3 742.1905 0.00029 | -0.00252 0.00107 0.0027 3.704264
=it 13 Asynloop  Nonconformity 3 1207.0613 0.00326 | -0.00268 0.00336 00054 4463860
Loop Closure ci4 Asynloop  Noncenformity 3 1207.0644 0.00539 | 000465 -0.00326 0.0078 6485258
cis Asynloop  Nonconformity 3 1207.0708 000279 000562 0.01337 00148 12232305
cis Syncloop  Nencenformity 3 1207.0732 000066 -0.0075¢ 0.00674 00102 8428535
c17 Asynloop  Nonconformity 3 7421800 0.00422 | 000097 -0.00275 0.0051 6903510
c1a Asynloop  Nonconformity 3 7421841 0.00659 | -0.00590 -0.01973 00216  20.128857
cig Asynloop  Nencenformity 3 7421893 000027 0.00400 001436 00149 20091269
c20 Asynloop  Conformity 3 7421934 0.00211 | 000093 -0.00262 0.0035 4699159
21 Asynloop  Nonconformity 3 1207.0642 0.00508 | -0.00109 -0.00033 0.0052 4316621 e

Note: Default automatic searching depth is 3 which means the software is
automatically searching loops composed with 3 baselines.

The aspects of dealing with loops and repeat baselines which are unqualified are
shown as below:

(a) Ensure the correctness of loop closure report configuration, when it is acceptable
to reduce the tolerance.

(b) Edit baselines that form the loop and repeat baselines and stop the resolution until
qualified. Methods include: disable partial observation data according to residual
observation data figure and adjust sample interval.

(c) For individual baselines with poor solutions, it is acceptable to disable or remove
them.
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Note: Every baseline that forms the loop should meet following acquisitions:

e Every baseline that forms the loop should be used.

¢ Every baseline that forms the loop should be solved.

e Synchronous observing time should longer than Min. Synchronous value.

e Within the tolerance.

e When one baseline has been processed, loop information in Loop Closure list will be
updated in real-time.

4.2.3.3 Influencing Factors of Baseline Processing Result

(1) Factors that affect the result of baseline processing

(a) The start point preciseness of the coordinate. It leads to errors in scale and
direction aspects.

(b) The short duration of observation leads to uncertainty of ambiguity computation.
When it comes to baseline, this situation adversely influences the baseline
processing result.

(c) Too many cycle slip during a certain period, the corrections are large.
(d) Strong ionosphere and troposphere effect.
(e) Influence of the electromagnetic wave.

(f) The problem of receiver which causes the poor quality of the observation data. For
example, the reducing of phase measurement accuracy, receiver clock uncertainty,
etc.

(2) Determination of influencing factors of GNSS baseline processing result
(a) Overview

Some factors like short observation duration, over cycle slip, strong multipath and
strong tropospheric and ionospheric refractions that influence the processing result
are easy to be determined. But other factors like wrong start point’s coordinate are
not.

(b) Determination of start point with the wrong coordinate
Operators should level up the accuracy of the coordinate of the start point.
(c) Determination of short observation duration

It is easy to determine this factor. The user only needs to check the observation
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duration on each satellite. CGO 2.0 provides satellite visibility chart to make it
intuitional.

(d) Determination of over cycle slip

To identify this factor, the user can analyze the residuals after baseline processing. At
present, most of baseline processing software use dual differential observations.
When there are cycle slips that have not been repaired inside the observation data of
a certain satellite from a certain station, all the dual differential values increase in
integer multiples.

(e) Determination of strong multipath, ionospheric and tropospheric delays

To determine these factors, our software uses observation residuals as well. The
difference between them is, for these factors, the residuals increase in non-integer
multiples. Normally, the value less than one cycle but significantly larger than residuals
of normal observations.

(3) Reacting Method
(a) The Wrong Coordinate of the Start Point

To fix this problem, the user can use start point coordinate with high accuracy. The
high accuracy of coordinate can be acquired by doing long-duration single point
positioning or tying in with points with precise WGS-84 coordinate. Or, let all the start
points of the baselines derived from a certain point, and the result of processing
carries a system residual. Then, the user uses GNSS adjustment with system
parameters to deal with it.

(b) Short Observation Duration
Disable the satellite with short observation duration.
(c) Too Many Cycle Slips

If observation data of numerous satellites carries frequent cycle slips, it is reasonable
to disable the period with heavy cycle slip problems and try to improve the result of
baseline processing. If the frequent cycle slips only show in observation data acquired
from few satellites, the user can delete the relative observation data.

(d) Multipath Effect

Normally, multipath effect leads to significant residual. The user can reduce the index.
Or, the user can disable period or satellite with strong multipath effect.

(e) lonospheric and Tropospheric Delay
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The methods to deal with lonospheric and Tropospheric delay are:

Increasing the elevation mask, disable observation data with low elevation angle. This
method is blindness given the fact that it is not always true that signals with low
elevation suffer strong atmospheric affection.

Using models to correct lonospheric and Tropospheric delay.

For dual-frequency observation data, the user can use Lc combination disables the
lonospheric delay during the baseline processing.

(4) A powerful tool for elaborate processing on baselines — residual observation data
figure.

During the baseline processing, it is necessary to determine the processing result’s
influencing factors or determine the quality problem on which period from which
satellite. The residual observation data figure based on residuals.

Click [Previous], [Next], user can see every dual-differential combination residual. In
the residual figure, G represent GPS, R represents GLONASS, C represent BDS and E
represents Galileo.

4.2.4 Processing Single Baseline Repeatedly

During the baseline survey, there are non-qualified baselines. After the influencing
factors determined, the user can edit baseline processing settings or edit baselines to
process the repeat baselines.

Open the residual observation data figure screen and select the baseline to be disabled.
Data covered by red frame means that this baseline section is disabled. Right-click the
red frame, then users can restore disabled data. Click [Process] on the upper right,
software does baseline processing using edited data.
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Map | GNSS X | Residual Observation Data Figure X -
BO(YY1005122m .hcs-»YY1004122m.hcs) Total Epoch: 229 Sample: 60Sec. L1 Fix ratio= 990 rms= 0.004078

Enable| Sat.

Go1

eS8 EEEEES
o)

4.3 Adjustment

CGO 2.0 provides free-net adjustment, constraint adjustment and elevation fitting
functions.

Basic adjustment steps show as below:

(1) Preparation. Coordinate system setting, loading control point information and
baseline processing need to be finished in this step.

(2) Adjustment. Configure adjustment parameters and click [Adjustment], then the
software will automatically calculate.
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(3) Analyze and controll the adjustment result.

Set coordinate system
and adjustment parameters

:

Import control point (longitude,
latitude, horizontal coordinate,
elevation)

Extract baseline vector and integrate
baseline vector network

v

Check network diagram

:

3D free-net adjustment

v
v v v
Levelling
3D 2D fitting
........ e ey PR
e s : S g
! i
I . . :
; Data analysis and quality control :
i i

4.3.1 Preparation for Adjustment

4.3.1.1 Coordinate System Configuration

The purpose of this step is checking the coordinate system parameters. Before the
adjustment, it is needed to ensure the correctness of coordinate system setting.

Users can edit the setting through [Project] = [Coordinate System], or through [Tools]
- [Coordinate System Manager].
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l —mCn|

Basic Info. | Coordinate System | Unit/Format | Precision

System: Befawltccccc | e

| Ellipsoid | Projectian | Daturmn Transform | Plane Calibration | Elevation Fiting | Geoid Model | Plane Grid -
Model:

~ Ellipsoid
MName WE584
a 6378137
1/f 298.257223563

4.3.1.2 Import Control Point

Click [GNSS] = [Control Point], users can import control point or add control point by
pressing on right mouse button in [Control Point] list.

Remowve

Import Control Point

Add Cantrol Point

(1) As for importing control point, users can select the coordinate system and data
format, then click [Confirm]. A window will pop up and users can choose the file in
local storage.
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Import Control Point X

@ WGES584 Point LAT LONG HEIGHT Format {*.csv; “.txt)

Format of latitude and longitude: |Degree°Minute’5&c&nd" =

i) WGS84 Point X ¥ ZFormat (*.csv; “.txt)
i€ Local Point_LAT_LONG_HEIGHTFormat (*.csv; *.txt)

i) Local Point North_ East HFormat (*.csve *.txt)

|Cnnﬁrm| |Cancel |

(2) As for adding control point, users need to input at least one kind of coordinate type,
then click [Confirm] to finish.

Control Point Attribute X

Name
WGS84
X(m) 0.00000 ¥im) 0.00000 Z(m) 0.00000
Lon. 000°00'0.0000000°E Lat. 000°00'0.0000000"N Ellipsoid(m}) | 0.0000
Constraints E
Local
Nerth(m) [0.00000 Eastm)  [0.00000 Include Zone
Zone Height(m} (0.0000
Lon. 000°00'0.0000000°E Lat. 000°00'0.0000000"N Ellipsoid(m}): 0.0000
Constraints E
|
|

NISTToU SOOI TYPT T E T TGSy FUT R TS Gi0UI0T =0T

4.3.1.3 Adjustment Configuration

Click [GNSS] = [Adjustment] = [Configuration], users can see a pop-up window and
modify the adjustment parameters as need.
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~ Quality

. — X_L

Minimum Fixed Error{mm)

Minium Proportional Error{mm)

] Unqualified Baselines Participate in Ad_ius| MNo

J 1

Confidence |2 sigma ™ %

~ Parameter
Maximum lterations Number | 10 |
Use 7 Parameters Adjustment |Ves

A
Il

~ Baseline Weighting

GPS/CLONASS/BEIDOU/GALILED

|Varianceanvﬂrianae Matrix

~ Fixed Error

X s | mm g7 | ppm 1
Vi s | mm o7 | ppm
z s | mm g7 | ppm
~ Network Refrence Factor B
Static Data [10 |
o Belivict M

|Cunﬁrm| |Cancel|

[Unqualified Baseline Participant in Adjustment]: This refers to whether users want
to use unqualified baseline for adjustment. If users choose [No], the software won’t
use unqualified baseline for adjustment. Otherwise, the software will. The default

option is [No], and users can modify it as need.

4.3.2 Adjustment

4.3.2.1 Extract Baseline Vector Network

This is the first step of the adjustment processing. Following are principles of

composing baseline vector network:

(1) This baseline exists and has not been disabled.
(2) This baseline is with start point and resolved point names.
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(3) This baseline is qualified after baseline processing.

(4) This baseline has not been checked in “do not participate baseline processing and
adjustment” box.

Only the baseline meets above four requirements can be added in network adjustment

and composed as baseline vector network automatically.

4.3.2.2 The Connection Test of the Baseline Vector Network

The adjustment can’t be convergence if the network is not connected. Therefore, our
software will automatically conduct the connection test before the adjustment.

4.3.2.3 Auto Adjustment

There are three types to adjust data: free-net adjustment, 3D and 2D constraint
adjustment.

Auto adjustment means adjusting data with all three types according to the baseline
processing results and control points, and users can select the target reports. There is
no need to select the adjustment type one by one.

Adjustment =
Adjustment Type
Auto Adjustment

© Free-net Adjustment

©) Constraint Adjustmet | WGS84 Coordinate. = Single Adjustment

@) Two-Dimensional Constraint Adjustment

Elevation Fitting |Best Practice
Adjustment Report

Setting

Free-net Adjustment

Three-Dimensional Network Adjustment WGS84 Coordinate System \

Create Report

Remave

4.3.2.4 Free-net Adjustment

Free-net adjustment will be automatically calculated based on the known baseline
processing result, the adjustment configuration and the stations’ coordinates. The
result of the free-net adjustment shows in the network diagram screen, baseline list,
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station list and adjustment report.

Select [Free-net Adjustment], click [Single Adjustment], and then users can see the
report type in [Adjustment Report] window. Click [Create Report] to create and open
a HTML report, the default storage path of reports is: “CGO2/Project/(Project
Name)/GNSS/Reports/”.

| Adjustment £.3 !
Adjustment Type IE
Auto Adjustment e
I @ Free-net Adjustment I 1
= - . - " 0 E
) Constraint Adjustmet |WGSH»4 Coordinate... - | Single Adjustment
C
i©) Two-Dimensional Constraint Adjustrnent
Elewation Fitting |Best Practice |
Adjustment Report
Setting
1 Free-net Adjustment \ i
3 L
Create Report |
; Remove |
3
| !

The free-net adjustment report includes baselines input in WGS84, adjusted baselines
in WGS84, adjusted geodetic coordinates in WGS84, adjusted ECEF coordinates in
WGS84, adjusted grid coordinates and height in local system, worst baseline and
station statistics, coordinate change and error ellipse.

[Baselines Input in WGS84]: Includes DX, Std.DX, DY, Std.DY, DZ, Std.DZ of each
baseline after adjustment, respectively.

[Adjusted Baselines in WGS84]: Includes observation azimuth, ellipsoid height,
ellipsoid distance, residual, horizontal precision ratio and 3D precision ratio of each
baseline, respectively.

[Adjusted Geodetic Coordinates in WGS84]: Includes latitude, latitude error,
longitude, longitude error, ellipsoid height and ellipsoid height error of each point after
adjustment, respectively.

[Adjusted ECEF Coordinates in WGS84]: Includes X, X error, Y, Y error, Z, Z error and 3D
error of each point after adjustment respectively in ECEF WGS84 Coordinate system.
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[Adjusted Grid Coordinates and Height in Local System]: Includes North, North Error,
East, East Error, Height and Height Error of each point after adjustment respectively in
the Local System.

[Worst Baseline and Station Statistics]: Shows the coordinates and errors of the worst
baseline and the worst station.

[Coordinate Change]: Includes ANorth, AEast and AEllipsoid Height of each point after
adjustment respectively.

[Error Ellipse]: Includes Major Axis, Short Axis, Azimuth and picture of each error
ellipsoid.

4.3.2.5 3D Constraint Adjustment

When the user wants to select constraint adjustment during the configuration, it is
necessary to use XYZ or BLH to constrain at least one station of the baseline vector
network in advance.

Select [Constraint Adjustment], click [Single Adjustment], and then users can see the
report type in [Adjustment Report] window. Click [Create Report] to create and open
a HTML report, the default storage path of reports is: “CGO2/Project/(Project
Name)/GNSS/Reports/”.

Adjustment X !

Adjustment Type b
Auto Adjustment

i©) Free-net Adjustment

I © Constraint Adjustmet |W6384 Coordinate.. - |I‘—-—ﬁ Single Adjustment

©) Two-Dimensional Constraint Adjustrnent

Elewvation Fitting |Best Practice |
Adjustment Report
Setting

Free-net Adjustment r
1 . . - . o

Three-Dimensional Metwork Adjustment WG584 Coordinate S}vsterrl ~wp | Create Re
: Remove |
3

4 Ll k

The three-dimensional network adjustment wgs84 coordinate system report includes
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baselines input in WGS84, adjusted baselines in WGS84, adjusted geodetic coordinates
in WGS84, adjusted ECEF coordinates in WGS84, adjusted grid coordinates and height
in local system, worst baseline and station statistics, coordinate change and error
ellipse.

[Baselines Input in WGS84]: Includes DX, Std.DX, DY, Std.DY, DZ, Std.DZ of each
baseline after adjustment, respectively.

[Adjusted Baselines in WGS84]: Includes observation azimuth, ellipsoid height,
ellipsoid distance, residual, horizontal precision ratio and 3D precision ratio of each
baseline, respectively.

[Adjusted Geodetic Coordinates in WGS84]: Includes latitude, latitude error,
longitude, longitude error, ellipsoid height and ellipsoid height error of each point after
adjustment, respectively.

[Adjusted ECEF Coordinates in WGS84]: Includes X, X error, Y, Y error, Z, Z error and 3D
error of each point after adjustment respectively in ECEF WGS84 Coordinate system.

[Adjusted Grid Coordinates and Height in Local System]: Includes North, North Error,
East, East Error, Height and Height Error of each point after adjustment respectively in
the Local System.

[Worst Baseline and Station Statistics]: Shows the coordinates and errors of the worst
baseline and the worst station.

[Coordinate Change]: Includes ANorth, AEast and AEllipsoid Height of each point after
adjustment respectively.

[Error Ellipse]: Includes Major Axis, Short Axis, Azimuth and picture of each error
ellipsoid.

4.3.2.6 Two-dimensional Constrain Adjustment

When the user checks two-dimensional constrain adjustment for the adjustment, it is
necessary to conducts N, E constrain on at least one station in baseline vector network.

Select Two-dimensional Constraint Adjustment, click [Single Adjustment], and then
users can see the report type in [Adjustment Report] window. Click [Create Report]
to create and open a HTML report, the default storage path of reports is:
“CGO2/Project/(Project Name)/GNSS/Reports/”.
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Adjustment .4 !

Adjustment Type

‘ Auto Adjustment
€ Free-net Adjustment

i©) Constraint Adjustmet |WGS.84 Coordinate... '| |
@ Two-Dimensional Constraint Adjustment /

Elevation Fitting |BestPra-ctice '|

Single Adjustment

Adjustment Report

Setting
Free-net Adjustment r
3 . . . L
Two-Dimensicnal Network Adjustment v CreateReport
; Remove |
3
,z

The three-dimensional network adjustment wgs84 coordinate system report includes
baselines input in WGS84, adjusted baselines in WGS84, adjusted geodetic coordinates
in WGS84, adjusted ECEF coordinates in WGS84, adjusted grid coordinates and height
in local system, worst baseline and station statistics, coordinate change and error
ellipse.

[Baselines Input in WGS84]: Includes DX, Std.DX, DY, Std.DY, DZ, Std.DZ of each
baseline after adjustment, respectively.

[Adjusted Baselines in WGS84]: Includes observation azimuth, ellipsoid height,
ellipsoid distance, residual, horizontal precision ratio and 3D precision ratio of each
baseline, respectively.

[Adjusted Geodetic Coordinates in WGS84]: Includes latitude, latitude error,
longitude, longitude error, ellipsoid height and ellipsoid height error of each point after
adjustment, respectively.

[Adjusted ECEF Coordinates in WGS84]: Includes X, X error, Y, Y error, Z, Z error and 3D
error of each point after adjustment respectively in ECEF WGS84 Coordinate system.

[Adjusted Grid Coordinates and Height in Local System]: Includes North, North Error,
East, East Error, Height and Height Error of each point after adjustment respectively in
the Local System.

[Worst Baseline and Station Statistics]: Shows the coordinates and errors of the worst
baseline and the worst station.
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[Coordinate Change]: Includes ANorth, AEast and AEllipsoid Height of each point after
adjustment respectively.

[Error Ellipse]: Includes Major Axis, Short Axis, Azimuth and picture of each error
ellipsoid.

When the user selects the Elevation Fitting, it is necessary to conduct BLH or NEh, or
h constrain on at least on one station in baseline vector network.

4.4 Data Graph

4.4.1 Observation File

After importing data in GNSS menu, users will see the observation file list in GNSS
window.

4.4.1.1 Property

Click on one observation file, then users can see the file properties:

(1) In [GNSS] window, users can see file name, file type, station name, start and end
time, duration, antenna height, antenna manufacture, antenna type, antenna
measurement type, receiver SN, receiver type and file path.

(2) In [Property] window, users can see station name, receiver SN, receiver type,
receiver firmware version, antenna height, antenna SN, antenna manufacture,
antenna type and antenna measurement type, of which station name, antenna
height, manufacture, antenna type and antenna measurement type are editable.
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CHC Geom:

Office 2 - pro-2018-05-28-15-39-47

ey Project  View | GNSS | RTK  Roads UAV  Tools  Support
% Configuration A - [El Observation Files El Loop Closures ; @ 2 G £ ac
% Clear Processing Results || | & Baselines £ Residual Observation Data Figure .
dins || Process Adjust % Clear Adjustments Results Control Display || Check Rinex Y File Merge Into ~
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FRERE [ EF i eosaooxmen Static £05 2013:07:18 22:04:44  2013:07:19 01:03:44 01:558:00 1.7 Antenna Type | CHCIBO =
|| Repeat Baselines ; 07 ' 20: - . .
o[TICODENAME P - 12‘ E06197)HCN Static £06 2013:07:16 0‘9. 0:34 2013:07:16 10:29:24 01:0850 1.9+ Application Options
=k N i v
@k 4 ehol € 2Errors . 26 Warnings () 81 Notes ht Measured [0 Ant pe
©[THEIGHT @ Network Adjustment completed ] Measure To
o [TICODENAME @ 1t suggests that the network reference factor should be changed to 19448 to pass chi2 test
[TNaE =|| 4a Free-net Adjustment: Chi Square TestUnqualified Chi Square Value: 018410 (Range of Chi Square Test 0.20364~9.53136)
©
LU @ Adjusting
he 2 .
& ke || & 2D ad need a NE control point under local coordinate system ~ i Property | ToolBox
Scale Coordinate: | (x=3457370.86223,y=008932.28083)

4.4.1.2 Sub-menu

After right clicking on the observation file, a sub-menu will pop up.
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Open source file

Open Directory

Unify Station Mame
RINEX Option
Convert to RINEX

File Merge Into b

Convert static and dynamic types

Quality Check Configuration
Check All Files
Check Selected Files

View QC Report Html

Observation figure
(Precise} Single Point Map
Tracking Summary

PPP Config
PPP Resolving

Remove

[Open source file]: View raw observation data by a pop-up notepad window.
[Open Directory]: Open storage path of observation file.

[Unify Station Name]: Unify two or more than two observation files into the same
station name.

As for [RINEX Option], [Convert to RINEX] and [File Merge Into], please see details in
4.6 Files.

[Convert Static and Dynamic Types]: Switch observation data file type from static to
dynamic or from dynamic to static.

As for [Quality Check Configuration], [Check All Files], [Check Selected Files], [View
QC Report Html], please see details in 4.5 Quality Checking.

[Observation figure]: View satellite list and observation time.
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Map | GNSS X | Observion File Attribute X

Observation Data I (Precise) Single Point Map ] Tracking Summary

Phase Sum= YY1005= Total Epoch: 229 Sample: 155ec, Clear

Enable| Sat.

Al

] G0 =

G02

G03

= | =

G06

=

Gi12

=

G17

=

G19

=

G22

=

G23

=

G24

=

G28

3

L 1 1 1 |
12:03 12:14 12:26 12:37 12:49 13:00

[(Precise) Single Point Map]: View average coordinates.

Observation Data | (Precise) Single Point Map I Tracking Summary

Average Coor.

B: 31:09:56.673064N
L 121:17:16.847132E
H: 26.3931498525199

[Tracking Summary]: View the tracking satellite image (The vertical axis refers to SNR)
and satellite signal map.
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Observation Data l (Precise) Single Point Map] Tracking Summary

Il cGps)

[l R(GLONASS)
[l CBeiDou)
M EGalileo)

LB

25

.

L 105:53:00
i
D;IIIIIIIIIIIIIIIIIIIIIIIIIII

As for [PPP Config], [PPP Resolving], please see details in 4.7 PPP.

[Remove]: Delete the station directly.

4.4.2 Baseline List

4.4.2.1 Property

Click on one baseline, then users can see the file properties:

(1) In [GNSS] window, users can see baseline ID, baseline type, begin and end point,
solution, syn. time, ratio, RMS, quality status, dx, std. D(x), dy, std. D(y), dz, std. D(z),
distance and use status.

(2) In [Property] window, users can see start file, end file, start station name, end
station name, syn. time, RMS, ratio, Dx, Dy, Dz, slant distance, distance, RDOP,
HDOP and VDOP, of which station name, antenna height, manufacture, antenna
type and antenna measurement type are editable.
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Map | GNSS X | Observion File Attribute X = | Property -0 x
Baseline ID Y | Baseline Type Y | Begin Point 1 | End Point T | Solution Y |Syn.Time Y | Ratio 1 | RMS{m)| Qualifi{lii=3 A_z| p‘
Observion File | BOT(YY100512Z Static YY1005 ¥¥1004 L1 Fix 00:57:00  99.0 0.00408  Confor}| . BaseLine Attribute
@ BO2(YY100512; Static ¥¥1005 Y¥1004 L1 Fix 00:59:30  99.0 0.00406 Confo Start File: V1007122 hes
Check BO2(YY100512¢ Static ¥¥1005 Y¥1004 L1 Fix 00:59:45  99.0 0.00417 Confo End File: V1004122 hes
BOA(YY100612: Static Y1008 VY1004 L1 Fix 00:57:15 226 0.00738 Confor . -
. 4 Sati ‘ Start Name: | ¥¥1007
Station BOS(YY100612; Static ¥¥1006 Y¥1005 L1 Fix 005700 27.8 0.00732 Confo End Name: T I:““k
BOS(YY100612Z Static ¥¥1006 ¥¥1004 L1 Fix 00:59:30 48.7 0.00536 Confo .
A Syn. Time: 00:59:00
BOT(YY100612; Static ¥¥1006 Y¥1005 L1 Fix 0055930 775 0.00509 Confo
Control Point . . ~ Integer
BOS(YY100712¢ Static ¥¥1007 Y¥1004 L1 Fix 00:57:15 389 0.00766 Confo
fr— RMS(m) 0.00603
v BOG(YY100712; Static ¥¥1007 VY1005 L1 Fix 005700 | 809 0.00621 Confo .
Baselines Ratio 40.7345848083496
B10(YY¥100712; Static ¥¥1007 Y¥1006 L1 Fix 005730 23.3 0.00735 Confo
—r Dx(m) 515.04009
’ B11(YY100712Z Static ¥¥1007 ¥¥1004 L1 Fix 00:59:00 40.7 0.00603 Confol
i Dy(m) 242.38636
Repeat Baselines| 5150n100712; static Y¥1007 VY1005 L1 Fix 00:59:00 276 0.00453 Confor
Da(m) -181.27845
L_;;h B12(YY¥100712¢ Static ¥¥1007 Y¥1006 L1 Fix 00:5900 662 0.00367 Confo .
Slant Distance(m| 597.3938
Loop Closure
Distance(m) 569.2253
RDOP 0.364108021105665
HDOP 0.3193998640883
VDOP 0.174809547376162
1 i 5
lihe=ge ° 8 ’i| Property | ToolBox |

4.4.2.2 Sub-menu

After right clicking on the baseline, a sub-menu will pop up.

Exchange Start-Stop Points
Disable Baseline

Enakle Baseline

Process Selected Baselines
Process All Baselines

Report

Frocess Configuration

Clear All processing result
Clear Seleted processing result

Residual observation data figure

Remove

[Exchange Start-Stop Points]: Click to change the accuracy of the process through
exchange the start and stop points of the baseline. The software usually uses the start
point coordinates to correct the end point, so it’s better to change start point and stop
point when the accuracy of stop point is higher than the start point.

[Disable/Enable Baseline]: Through these two options, users can choose whether the
baseline is used for the baseline processing, adjustment and generating various
reports.

[Process All/Selected Baselines]: Click to process all/selected baselines.
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[Report]: Click to view the baseline report, and it will be opened automatically.
[Process Configuration]: Click to configure process parameters before processing.
[Clear All/Selected Processing Result]: Click to clear all/selected processing result.
[Residual Observation Data Figure]: Click to check residual observation data figure
and deal with unqualified data manually.

[Remove]: Click to remove the selected baselines from current project.

4.4.3 Station List

4.4.3.1 Property

Click on one station, then users can see the file properties:

(1) In [GNSS] window, users can see control point status, station name, local north,
east coordinates and height, local longitude, latitude and ellipsoid height, WGS84
X, Y, Z coordinates, WGS84 longitude, latitude and ellipsoid height.

(2) In [Property] window, users can see point name, code, coordinate source,
coordinate type, latitude, longitude, ellipsoid height, X, Y and Z coordinates. Except
point name and code, all properties are editable by clicking [Edit manually].

CHC Geomatics Office 2 - pro-2018-05-28-15-39-47

[ Project | View  GNSS  RTK  Roads UAV  Tools  Support 2
7 )] 3 .
whDBE e @ E] G % prY
Open Save Expmrt Basic Cﬂordmate Unit/Format Precision Parameter
1nH C\ud Clb IDn
‘ Open/Export Property H Synchronization | Function
Workspace * 3 x| Map|GNss Property v x
4 {@Pro-2018-05-28-15-3047 |+ Index| Contrc T | Station T | North(m) East(m) Height(m)| Longitude(local] | Latitude(Local) Ellipsoid Higl IS o
» o Point ObservionFile (12 | | €01 3484256.56756 725094.20580 -107.9931 119°22'38.6843204°E 031°27°28.5611588°N -107.9931 « General
4 % Baseline L @ 13 £02 3484143.63033 725471.00391 -99.5182  119°22'18.7920679°E 031°27'25.2641650°N -99.5182 Point Name [ E01
BT (E01187X hes-»£02 Check 14 £03 3483072.94379 724781.44108 -98.0163  119°21'518202847"E 031°26'51.0139313°N -98.0163 Code E01
<GROAEOT T e 2503 o 15 £04 3482716.55031 724488.82025 -99.1754 119°21'40.4574841°E 031°26'39.6568367°N -99.1754 « Coordinate System
5 16 £05 3480303.06177 723932.73006 -96.9884 119°21'17.4572772°E 031°25'21.7500308"N | -96.9884 Coordinate Soi|PointPasitioning &
“GBO3(E02197X hes-»E03 Station | | cordinate So| Point Positioning £
7 £06 3480290.31607 724508.15040 -96.0745 119°21'39.2153298°E 031°25'20.9358200°N -96.0745 Coordinate Tyr| WES-84.
“BO4(E03200% hes->E04| A
18 £07 3477947.70500 723037.40083 1002666 119°20'41.6851455°E 031°24'5.0621325°N  -100.2666 || ~ Geodetic Coor.
4 BOS(E03200X hes-»E05 Centrol Point
(] B . 19 £08 3477389.16104 722820.95569 -100.3491 119°20'37.1709159°E 031°23'47.9168848°N -100.3491 Lat. 031°27'28.6392129
< il > 20 £09 347443517437 722675.31085 -87.9973 119°2025.1625327°E 031°22'12.2628549°N -87.9973 Lon 119°22'38.6843204
[ T ——— Baselines
Layer Manager v 8 x 21 E10 3473850.05507 722738.36006 -84.3187 119°20'27.0832519°F 031°21'535204306'N 84,3187 |= Elipsoidim} | 0.7416
|iaBu@u] search =k ' 22 EN 3471001.01794 721887.33181 -81.4260 119°19'52.6189580°E 031°20'21.3973164°N -81.4260 « Space Coor.
© h o Station@GNSS |- || Repeat Baselines E12 3470479.20051 721863.66772| -88.7433 | 119°19'51.3070649°E| 031°20°4.4880009°N | -88.7433 X(m) 2671427.82400
© « PPK@GNSS 1 Eh 24 E13 3470082.01617 720035.66043 -03.8225 119°18'42.6156250°E 031°20'22.0475000°N -93.8225 Yim) 4745393.86052
7| LoopClosure |55 14 3470541.38547 719680.40089 -83.9157 119°1829.1786350°E 031°207.9882042°N  -88.9157
© & 4/Bascline@GNSS LN |z 3309311.65885
— 2 £15 3468654.70243 719679.33337 -83.2277 119°1827.3037480°E 031°19'6.7874325'N  -83.2277
© & Error Ellipse@GNSS ;
27 £16 3468215.93211 719428.40587 -04.2030  119°18"17.4744220°E 031°18'527232246°N -94.2030
©[THEGHT 28 E17 3466430.95018 71843264660 047828 119°1738.44B6734°E 031717'55.7482725°N 047628 |, || I ‘
©[TICODENAME ] Il [ & ‘Editmanua\ly‘
Message R x
©[TINAME =
2. 680 o 0 iacninere 2.1t | Property [ Tooleox |

4.4.3.2 Sub-menu

After right clicking on the station, a sub-menu will pop up.
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Conwvert Te Control Point

Delete related Contral Point

Remowve

[Convert to Control Point]: Convert selected point to control point.
[Delete Related Control Point]: Delete selected control point.

[Remove]: Delete the station.

4.4.4 Control Point List

4.4.4.1 Property

Click on one station, then users can see the file properties:

Users can check and modify all properties in both [GNSS] window and [Property]
window, including station name, local north, east coordinates and height, local
longitude, latitude and ellipsoid height, WGS84 X, Y, Z coordinates, WGS84 longitude,
latitude, ellipsoid height and constraints.

Map GNSS X ~ | Property > x =5
Index| Station T | North(m) Easi(m) Height(m)' Longitude(Local) | Latitude{Local) Ellipsoid Height(m)| X(m J{FEHINES] o] =l
Observion File |1 E0S 3480303.06177 723932.73006 -96.9884 119°21'17.4572772°E 031°25'21.7500308"N -96.9884 -267| . General [=]] [exchange sta
@ 2 EO6 3480290.31607 724508.15940 -96.0745 119°21'39.2153298"E 031°25'20.9358290"N -96.0745 -267 Name E05 s

Check ~ WGS84

R OE

. X(m) 2670562176 -
staton Yim) 47482203472 e
N Z(m) 3305985.1316 4 a8
o431

} Lon, 1192117457 2
Control Point B I 432
— Lat. 031°25'21.828| 4 44 Dal
A" Ellipseidim) 11.7448 4 441

Baselines
l Constraints XYZ{WGSB4) 4
By re

~ Local L
Re t Baseli k
epeat Baselines North(m) 3480303.0617 e
4.
El 723932.73006
East(m) H 4,
Loop Closure Include Zon

Height(m) -96.9884 4.
Lon. 119°21117.457) _ 4.

<] Il [ » 4 444

4.

Message —ax i - I
i 7.0 Frrors D inas! @2 Note ||| Property | ToolBox o]

4.4.4.2 Sub-menu

After right clicking on the station, a sub-menu will pop up.
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Remaowve

Import Control Point

Add Control Point

[Remove]: Delete selected control point.

[Import Control Point]: Import control point, users can choose the coordinate type
and file format of import file.

[Add Control Point]: Add a new control point.

4.4.5 Loop Closure List

Click on one loop, then users can see the file properties:

(1) In [GNSS] window, users can see loop number, loop type, quality status, baseline
number, duration, loop length, EX, EY, EZ, E-loop and RMS

(2) In [Property] window, users can see start file name, end file name, start station
name, end station name, syn. time, RMS, ratio, Dx, Dy, Dz, slant distance, distance,
RDOP, HDOP and VDOP.

i
il
|

escoconce ]
RN E |

4.4.6 Residual Observation Data Figure

Users can check observation data quality in this interface, and manually disable the
baseline in low quality. The RMS and ratio value are the standard for quality checking.
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4.5 Quality Checking

4.5.1 Configuration

To check the quality of observation data, it is needed to configure the checking
beforehand. Click [Configuration] in [Quality Checking] toolbar field and set the
coefficient. They are parameters, threshold, constellation, minimum satellites for SNR.

At the bottom of the box, the user can choose files the setting applied to, and it is [All
Files] by default. Also, the user can choose files in the observation file list.
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Quality Check Configurati

~ Parameters |i|
Elevation Mask(?) |10
Sample Interval(s) | 1
SNR Group[‘)(eg.10:30:40) | 30;
SNR Threshold Check B

 Threshold L
Maximum Mp1 RMS |05
Maximum Mp2 RMS [065
Maximum Mp3 RMS [0s |
Maximum Mpd RMS [0s |
Maximum Mp5 RMS [0s |
Minimum GPS L1 SNR(dB-Hz) | 48 |
Minimum GPS L2 SNR(dB-Hz) '| 36 |
Minimum GPS L5 SNR(dB-Hz) | 45 |
Minium GLONASS L1 SNR(dB-Hz) | 48 |
Minium GLONASS L2 SNR(dB-Hz) | 36 .

Appied To: ® All Files € Selected Files Confirm| Cancel.

4.5.2 Checking

After setting completed, click [Check]. The software checks all the observation files by
default.

4.5.3 Report

When the quality checking finished, users can click [Report] in [Quality Checking]
toolbar field and check the report one by one.
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Quality Check Report

Real-time QC Result

Observation File Mame Y 1005122mHCN

Quality Check Result passed
observationteto |
Mame Result

Time of First Epoch 2017-05-02 12:03:30

Time of Last Epach 20M7-05-02 13:00:30

Session{Days) o

Time Span 005700

Ele Mask 10

Diata Interval(Sec) 15

Systenms GPSGLMNBEDS Galileo;

WESSI0CY 2N X 5111?4.7E~|'LJ.E'2~J.2 S189063.2943 326042172

Multipath Effect
MP1T MP2ZT MP5S T MPET MPT T

. MP1 bresh TP pps  hesh U pipe hresh T pape hresh UM papr sk ReSult
™ ol Judge @ old Judge m ol Judge m ol Judge @m) ol Judge
fl'l'l:l et {m] Fraent tm} Rt tm:' [i5014 “l'l'l:l et
L1 0.
3 & 0. 0. 0.
Gm g U‘-mﬂ passe 1 D.ﬁEl‘ID PaASSE o0 'L"":DC'T! passe 00 ':'EDC"} passe 00 EEDCFE passe
0 d o d 00 d 00 d 00 d
0 0
0, 0.
3 B 0. 0. 0.
Go3 4 0.5000 g"“" a 0.6500 E‘““ 33 05000 :‘““ 00 05000 :‘"’“ 00 05000 g"“’“
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4.6 Files

4.6.1 Convert to RINEX File

The HCN/RINEX file can be converted to RINEX file with version 2.11 or 3.02. Click
[Configuration] in [Files] field at the top of the software screen. Then, set all
parameters and click [Comfirm] in right click sub-menu at observation file list.

-’-Fﬂu-ﬂrmemﬁgﬂrﬁ;m. X
~ General =
RINEX Version \VER_3.02 |
Interval[s] | 0 |
Split File
Splitting Interval[s) | 3600 |
~ Observation Type
C(Pseudorange) [~ =
L(Carrier Phase) @
DiCoppler) (=]
S(SNR) ]
TFuquln:y |
L1/G1/B1 @ L
L2/G2/82 [
L5/G3/83 [
'« Satellite System .
[ L
|
i E
Apply To 0 Selected Files @ All Files i
| (conin] [t |

In file process configuration screen, the user can set Splitting interval, Observation
Type, Frequency, and Satellite System. Also, the software provides file split service
when the “Split File” is checked. Output folder can be opened after the converting, or
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the user can open the folder by right click on the observation file list and choose [Open
Directory]. The default folder to store the converted file named “RINEX”. If applied
“Split File” function, there is sub-folder with the same name as the raw file, and the
files end with an underline and numbers.

| ¥¥1005122m_0.17c
| ¥¥1005122m_0.17g
| ¥¥1005122m_0.17I
| ¥YY1005122m_0.17n
| ¥¥1005122m_0.17 0
| ¥¥Y1005122m_0.17p
| ¥¥1005122m_1.17¢
| ¥Y¥1005122m_1.17g
| Y¥Y1005122m_1.17|
| ¥¥1005122m_1.17n
| ¥¥1005122m_1.170
| ¥¥1005122m_1.17p

4.6.2 File Merging

Given the fact that most of the observation data are observed at the same station in
multiple periods. And receiver separates the observation data into different files for
each period. This leads to many repeat baselines when importing them into post-
processing software like CGO 2.0. When the user wants to solve the entire period of
the baseling, it is inconvenient. Because most of the post-processing software uses a
single baseline solution model, which processes the generated baselines one by one.
CGO 2.0 provides file merging functions, can merge the observation files of the same
station in multiple periods into one main observation file, then imported into the post-
processing software, it can resolve the total period baseline.

It is a simple operation to do file merging. Right-click in observation file screen, [File
Merge to] - [RINEX File] / [Primary File]. See Figure 4-56.

Note: files that are selected for merging should observe at the same station and have
not overlap duration.
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Open source file 02:27 04:02:00
] Open Directory :00:12 00:57:00

. ] 200:12 00:59:45
Unify Station Name

. 0012 00:59:45
RINEX Qption
:00:27 | 00:57:30
Convert to RINEX e

File Merge Into ’ Rinex

. . Primary File
Convert static and dynamic types Y

Quality Check Configuration
Check All Files

Check Selected Files

View QC Report Html

Observation figure
(Precise) Single Point Map
Tracking Summary

g PPP Config

. PPP Resolving

Remove =113.97129)

Figure 4-1

Merged files named in the way which is “station name”+”day of the year”
+”(combined)”. As the Figure 4-57.

| ] ¥¥1005122(combined).170
[l ¥¥1005122m _0.17c¢
[ ] ¥¥1005122m 0.17g
[ ¥¥1005122m_0.17
[ ] ¥¥1005122m_0.17n

Figure 4-2
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4.7 PPP

PPP means precise point positioning. The first step is setting, as following Figure 4-58,
including Observation, Trop. And lono. Models, Precise Eph Type. Among them, the
precise Ephemeris needs to be download. Click [Resolution] button or click [PPP
Resolving] in right click sub-menu at observation file list screen. The software
downloads the Precise Ephemeris file and correction file and resolves the data
automatically.

| PPP Resolving Porameters ox

~ Observation
Elevation Mask(*) | 10
Sample Interval(s) 15 —
GDOP Value | 30 —
Observation Value/Best Value |l
Solving Type forward -
Constellation GPS GLOMNASS BDS
~ Trop. and lono.
Troposhperic Correction Model | ZTDEstimate:
lonospheric Correction Model | Lifl2 lono-Free Combine o
~ Precise Eph Type
Precise Eph Type Ultra Fastéph -

Appied To: @ All Files © Selected Files I&I |“‘

4.8 Report

CGO 2.0 provides report outputting function for baseline processing, loop closure,
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observation station, repeat baselines, and adjustment. The user can customize the
report contents and output corresponding report.

4.8.1 Baseline Report

4.8.1.1 Static Baseline Processing Report

Click [Report] - [Baseline Report] and the software generates baseline report in HTML
format. This report includes 6 modes: Baseline Summary, Occupations Data, Baseline
Components, Tracking Summary, Residuals, Processing Style. The processing style
includes static, basic setting, Troposphere, lonosphere, Ambiguity, Quality.

4.8.2 PPK Data Calculation Summary
PPK data calculation summary includes Coordinate System, Map, and baseline

information. And in baseline information section, there are three parts: base station
information, rover, and baselines.

4.8.2.1 Coordinate System

PPK Data Calculation Summary

1 Coordinate System

pasie wtomation |
Name Valut
Usimiame CESKTOP -FYOSEL2
Frogect Datus: China Beging 54
Froject Name Pro-218-00-28-11-35-10
tasee Lt Mene
Hipight Units bfpzer
T —
e Value
[Epsoid Name Erifing H4{Ching
MWagor Axid 63ITEILS
Flattening Recipeocal] ¥ AL
Progection Infa,
Hame Viahie
Penppcton Methad Tarcpoerie Mercants Propction
Lergth Ratia 1

Projection Mpighs
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4.8.2.2 Map

There is a map of processed dynamic baselines. The user can view the configuration

of the rovers and the base stations.

4.8.2.3 Baseline Information

(1) Base Station Information

The number of the base station is not limited to one in dynamic data. It is also possible
to have two or more base stations. In the same way, the number of the rover is not
limited to one. But the PPK report is in one rover one base format.

3.1 Bage Station Information

Mg

Rfederae Slateze Mt
Recener SH Humber
SLart Tusa

End Time

Aseraa Type
Survey Type
Aenrng Highoe
Latitude

L bude

Elipesd Hesghtim.

Marthim]

Humghitien

Coratesint Type

(2) Rover

Valut
LAt
25458

CRML0NT 1:2:03: 300 [tk

SENAI0T 1300 30 [meppl 1RAT THRERN

35-00-TSADM MOME

Antpreg Phacs Camter

AL ZRBOTII 2N
083652 TEATI26°E
45619
J4ABETHF4S
-JOBSAR BT

58508

T84T ZVEZI0H]

Before output information about each station, it is needed to calculate overall

information including total epoch, participate in observation count and number of
fixed solution. Not all the epochs join the calculation and not all the epochs joined the
calculation can get the fixed resolution. The unfixed solution named as float solution.

3.2 Rowvar

Total Epoch:2 Participate In Observion Count: 2 Fixed : 0

(3) Baselines

Prede-rangs O

Pasada-rangs O Ty o
e ranje 0 . 030734

Type Solution Type fatellite Count Latitude(Locsl) St Bis)

| 2020-4

ahy tiem)
syt | o8| s o
e 0 aos 1561356 45514
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One base station and one rover can generate many baselines. The number of baselines
is the same as the number of stop point.

3.3 Baselines
Eade Statisn L D) | Sed D{mj I Dyl St Dy} ore{m) S1d.Dxim)
WIS WI004 MaM Mal Mal Mal MaN Mal
V004 004 M | LT | Mal Mal Mak N
VY007 W04 hat hay Mal Nah Mak hiay

4.8.3 Loop Closure Report

Click [Report] = [Loop Closure Report], and the software generates loop closure
report in HTML format. This report includes basic information, Loop Closure Node
Count, Loop Closure Count, Simultaneous Observation Loop Count, Non-simultaneous

Observation Loop Count, Passed Loop Count, Failure Loop Count, /\ Horizontal

Limit(m), AVertical Limit(m).

CHCNAV

Loop Closure Report

Basic Information

Name
Username
Project Datum
Project Name
Distance Units

Height Units.

Value

DESKTOP-PVOSSL2

China Beijing 54
pro-2018-03-28-11-05-10
Meter

Meter

Summary

Baseline Information

Loop Closure Node Count

Laop Closure Count

Simultansous Observation Loop Count

MNon-simultaneous Observation Loop Count

Passed Loop Count
Failure Loop Count
sHorizontal Limit{m}

=Vertical Limit({m)

3

40

8

32

10

30
0.0030
0.0050
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C3LoopReport
Name Value
Loop Type Asyn.Loop
Quality Inspection Conformity
C3(YY1005,YY1004,YY10086)
Loop Parts(m) Loop Length(m)|(=Horizontal(m)|=Vertical(m)| PPM
BO1(¥¥Y1005122n.hes-»=Y¥1004122n.hes)-BOB(YY1004122m hes-=YY1006122m.hes)-BO2(YY1006122m.hes-=YY1005122m.hes) 7421771 0.0028 -0.0022 |4.8804
BaseLines in Loop Solution Ellipsoid Distances(m) StartTime(GPST)
B0O1(YY1005122n.hcs-=YY1004122n.hes) L1 Fix 318.6158 2017:05:02 12:01:00
BOB(YY1004122m.hes->¥Y1006122m.hcs) L1 Fix 263.4942 2017:05:02 12:03:30
BOZ2(YY1006122m.hcs->¥¥1005122m.hcs) L1 Fix 160.0670 2017:05:02 12:03:30

4.8.4 Adjustment Report

Click [Report] - [Adjustment Report] and the software generates adjustment report in
HTML format. The report includes adjustment settings, adjustment statistics, control
point, free adjusted coordinates.

4.8.5 Other Reports

4.8.5.1 Station Report

This report consists of project attributes, station list including Lat-Lon-Height (WGS84)
and NEH (local) of each station.

CHCNAV

Station Report

[Basic Information

Name Value

Username DESKTOP-PVOSSL2
Project Datum China Bejiing 54

Project Name pro-2018-03-28-11-05-10
Distance Units Meter

Height Units Meter
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Station List

Lat-Lon-Height(WGS84)

Station ID Latitude Latitude Relative Error (s) Longitude Longitude Relative Error (s) Ellipsoid Height(m) | Height Relative Error(m) | 3D Relative Error (m) (m)
YY1004 030°56'27.2610283"N 000°00'6.7033122" 108°36'42.0420390°E 000°00'4.7368197" 156.2571 0.0014 0.0014
YY1005 030°56'28.8079786"N 000°00'6.4774206" 108°36'53.7690739°E 000°00'4.4545588" 204.5842 0.0013 0.0012
YY1006 030°56'32.5016964"N 000°00'8.6813545" 108°36'49.8875157°E 000°00'6.2300817" 159.1545 0.0018 0.0018
YY1007 030°56'33.3995339"N 000°00'9.5664710" 108°37'3.3434859"E 000°00'5.9943791" 193.4565 0.0017 0.0017
NEH(Local)
Station ID|  MNorth(m) Neorth Coordinate Relative Error (s) (m) East(m) East Coordinate Relative Error (s) (m) |Elev.(m)| Elevation Relative Error (m) (m) | 3D Relative Error (m) (m)
YY1004 | 3454838.55076 0.00100 -302985.46547 0.00062 47.5440 0.0014 0.00183
YV1005 | 3454862.71546 0.00097 -302668.95386 0.00059 95.8712 0.0013 0.00173
YY1006 | 3454984.89884 0.00130 -302763.84789 0.00082 50.4414 0.0018 0.00239
YY1007 | 3454985.48154 0.00143 -302402.73765 0.00079 84.7434 0.0017 0.00237

Via click [Report] —> [Custome Station Report], user can define the contains of the
report. (excel header)

File Fermator — X
Use Header
ltem Decimal:  |0,000 7 Separator: | Commat) =
BLH Format:|33=mn- — | File Type: |m .|
Preview:

Station ID,North{m}),East(m),X (m),Y (m),Z (m)

Options Selected
Elev.(m) Station 1D
Latitude Morth(m)
Longitude East(m)
Ellipsoid Height(m) X (m)
Latitude(WG584) ¥ (m)
Longitude(WE584) Z(m)
Ellipsoid Height(WG584)(m)

Grid Scale Factor

Height Scale Factor

Combined Factor

Click [Export] to export the customized report.

CHCNAV CGO2 SOFTWARE USER GUIDE | 2020-4 Page | 85



CHCNAYV

Latitude Station ID Morth(m) East{m} X (m) ¥ (m) Z (m)

31°09'58.9 A7 3449456 527643.1 -2837045 4667963 3281699
31°09'58.4 A2 3449441 527386.8 -2836826 4668097 3281682
31°09'55.2 A1 3449342 527446.3 -2836907 4668117 3281602
31°10°01.6 A8 3449540 527572.1 -2836961 4667963 3281771
31°09'59.8 A1D 3449485 527486.3 -2836903 4668032 3281724
31°09'56.3 A3 3449377 527508.1 -2836950 4668008 3281631
31°10°00.7 AB 3449513 527522.4 -2836926 4668001 3281747
31°09'57.1 AS 3449402 527574.3 -2837000 4668023 3281653

4.8.5.2 Repeat Baseline Report

This report includes project attributes, baseline list including baseline corrections and
tolerance.

4.8.6 Quality Checking Report

Click [Report] —> [Quality Checking Report], and the software generates quality
checking report in HTML format. This report displays result, Observation info,
Multipath Effect, Data Completeness, SNR Information.

(1) Result

Real-time QC Result

Observation File Name Y1004 22nHCN

Cluality Check Result unpassed

(2) Observation info

Narme Result
Time of First Epoch 201 7=05-02 12:03:30
Tirme of Ladt Epoch 200 T7-05-02 13:00:30
SessioniDays)
Time Span 05700
I A5k
Data Interval{Se ]
Systems
WESSACY. I XN O B34 AD0MZL T2
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(3) Multipath Effect
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(4) Data Completeness

Data Completeness

CycleSlip R 13, rechold

Prn

G2

G03

G0s

G0&

G0e

G2

G17

Possible Ob Complete O Data Completens L . .. 10Der MP
E bs i Slips
. 100, .

230 230 0% 95.0% 0
100.

69 69 0% 95.0% 0

S - 100. S

201 a0 0% 95.0% 0
100.

239 239 0% 95.0% 0

239 134 £6.1% 95.0% Q
100.

239 239 0% 95.0% 0
100.

239 239 0% 95.0% 0
100,

234 230 0% 95.0% 0

239 213 B9.1% 95.0% 3

172 55 3200 95.0% L

(5) SNR Information
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Carrier Frequency/Elevation A

Satellite System nghe [©,30) [30,90]
GPS L1 43.18 50000
L2 18 40 4508
LS
L1/B1/G1S L2/B2/G2/ L5/B3/G3/
47.01 4271 - -
GNSS £1 0 Eta 2. ESh ES EG
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5 RTK

Click [RTK] in the main toolbar, and the user can switch to the RTK panel.

View  GNSS | RTK | Roads GIS  UAV

[« pownload Fromcloud | [£] | [1]  # Uplosd To Cloud Y # Download From Cloud

Import B Sync From Controller | Save | Expart @ SyncTo Controller ste || Point Line Feature || & Project Code 4% Upload To Cloud  Site. Base Parda
‘ Data Manager ‘ Code Set H Localization

Workspace v @ x| Map = [Property -0 x

4 i pro-2018-04-10-09-30-24RTK

‘ LandStar Project File H

[ Import File
9751 m
AR
5742 3445 12297 11148 D 1148 p297 5445
Layer Manager - q x| Message S
T i €3 0Erors .. 0 Wamnings (@ 1 Notes 1

@ Create CGO Project C:\Users\zhoul\Documents\CGO2\Project\pra-2018-04-10-09-30-24RTK\.cgo2 Successfully

propers

Scale: Coordinate: | (x=-180.00000,y=-232.82297)

The RTK panel consists of 7 parts: LandStar (version 7.3.0 and above) project file, data
file, coordinate system, data manager, code set, localization and report.

5.1 LandStar Project File

This part includes 7 functions: import, download from cloud, sync from controller, save,
export, upload to cloud and sync to controller. CGO 2.0 only support to open the
LandStar 7.3.0 project file.

| ‘l # Download From Cloud #* Upload To Cloud
Import [ Sync From Comntroller Save | Export [ Sync To Controller

‘ LandStar Project File

5.1.1 Import

This function is for importing LandStar project. Click the [import] button; a pop-up box
shows out.

CHCNAV CGO2 SOFTWARE USER GUIDE | 2020-4 Page | 89



Project  View  GNSS | RTK | Roads GIS  UAV cols  Support

[ # pownload From Cloud # Upload To Cloud # Download From Cloud
(e [ S el | o @ Syne To Controller = # Upload To Cloud
LandStar Project File ‘ Code Set ‘
Workspace - 1 x| Map = [Property
4 Pro-2018-04-10-09-30-24RTK
[ Import File s
v 18.03-04CGOZ OB h
CGO2.0REAH
e Data Files
EphFiles
figures
. hen
19951 m oo
nceming
22 3445 Moving 3445 4583 5742
" Obsfiles >
Layer Manager v x| eseeE | SEohFles L X
i/ @) 0 Eors . 0 Wamings () 1 Notes P ) 1
1 pro
@ Create CGO Project Ci\Users\zhoul\Dg Reports o| cessfully
< >
FESTHSEM) = Bug
Propry Tl [T
Sta\e: Coordinate: | (x=137.51196,y=-651.96172)

After selecting a project file, click [Confirm] and the LandStar project imported
successfully. CGO 2.0 loads the project data automatically.

Project  View  GNSS | RTK | Roads GIS UMV  Took  Support A

[  pownloadFrom cloud | [B) | [ # uplosdTocloud || [% | [% s tmport BaseMap -~ o N U E Codeset @ Downlosd Fromcloud | & A

Import [@ Sync From Controller | Save | Export [§ Sync To Controller || Import | Export [§] File Formator

Coordinate
System Manager
LandStar Project File Data File Coordinate System
Waorkspace v 2 x| Ma

4 g pro-2018-04-10-09-30-24RTK

Point Line Feature || [§] Project Code #M Upload To Cloud

Data Manager ‘ Code Set ‘
Property -~ 3 x
1= [az] P

Site Base Parqn
Calibration Shift Calcf

Localization

4

» & DataSource 1

=) Map

1/] Track

» [Import File 2

Layer Manager v x

2519705

©[[FFE@2018040421

Message
© A=W . =
. S { € 10Emors . 6 Warnings ) 8 Notes N

©[[CHC_ MAP@20180404#1 @ import 20180404 successfully N
© k 4 = CHC_MAP @ Import rtk 1 successhully 1
© k4 p/CHC_TEMP € Import Road0409 failed

@ Open CGO Project C\Users\zhoul\Documents\CGO2\Project\pro-2018-04-10-09-20-24RTK\pro-2018-04-10-09-30-24RTK.cgo? Suceessfully
@ Loading CGO Project C:\Users\zhoul\Documents\CGO2\Project\pro-2018-04-10-09-30-24RTK\pro-2018-04-10-09-30-24RTK.cgo2...
€ Import Road0409 failed

Scale: Coordinate: | (x=2914390.93892 y=252051.54149)

1

Property | ToolBox

5.1.2 Download from Cloud

This function downloads and imports the LandStar project from the Cloud. Click the
[Download from Cloud] button, and there is a Cloud login interface.
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% Cloud Services

= S ¢

Port: ‘ ‘

Sync Type: ‘ -

TR

Url: ‘

T

Account: ‘ ‘ Password: ‘ ‘

Cloud Path | C\Users\zhou\Documents\CGO2\Project\pro-2018-04-1 0-(‘

£ 1060810

£ 20180330

£ 20180404
£ 20180408-2
£ DEMOT-GIS
4 Road0409

ke 1

Input address, port, account, password and click [login] button. After the user login
successfully, select the project name and click [Input] button at the end of the same
row of each project. And after the project download successfully and the user confirms
to input the project, the software loads the project.

s Office 2 - pro-2018-04-10-09-30-24RTK

Gl Project  View  GNSS | RTK | Rosds  GIS  UAV Support &

To
[ @ pownloadFromcloud | B} | [4 # UploadTocloud | [ | [4 = import BaseMap - S0V ) ®codeset @ DownlosdFromciond | B AR {

Import [ Sync From Controller Save | Export [ SyncTo Controller

Import | Export [§] File Formator Coordinate Point Line Feature || §] Project Code 4% Uplead To Cloud Site | Base Pargn
System Manager Calibration Shift Calcf
LandsStar Project File Data File Coordinate System Data Manager Code Set Localization

Workspace v 0 x| Map = |Property v qx
4 i Pro-2018-04-10-09-30-24RTK 1 10 1= [az| 2]

» = DataSource BN

2 Map
1/) Track
23962
Import Fil -
» | QyimportFie 5 region2
23962
regioni
Layer Manager 33239623 7 ¢
4 9 7895305 9 9 9 6 ” 789 9! L% 9! 6
©[T region@#ztge1
Message v q x

© a : ™

h - region { ) 10Errors . 6 Warnings () 10 Notes. ]
o[Tline@iEn=1 _|| @ 1mport s successfully =
© k +-pline @ import 713522 successfully %
[T he 1@1E8#1 @ Import 20180404 successfully
ok 4ehed | || @ 1mport rtk 1 successfully

€ Import Road0409 failed
©[TICHC_MAP@HEHT#1
|| @ Open CGO Project CAUsers\zhoul\Documents\CGO2\Project\pro-2018-04-10-09-20-24RTK\pro-2018-04-10-09-30-24RTK.cgo2 Successfully | || Property | ToolBox

Scale: Coordinate: | (x=3323962.35318 y=789530.58464)

5.1.3 Sync from Controller

This function sync and input the LandStar project from the controller. Connecting the
controller and click [Sync from Controller], and there is a Sync Device interface.
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—
Sync Device

= PR

Sync Type: |

| Sync Direction: | From Android To PC

Android Path: |

| | back | Project Path: |C:\Users\zhou\\Ducuments\CGOZ\Projecl\prc-zmB-l| | back |

=]

F11060810
120180330
120180404
F20180408-2
F1713-s22
F1DEMO1-GIS
[1Road0409
Eirtk 1

(b

TT—

T

Select LandStar Project needed and clicked [Input] button. After the successful
inputting, CGO 2.0 load the project data.

CHC Geomatics Office 2 - pro-2018-04-10-09-30-24RTK.

i L Project View GNSS RTK Roads GIS UAv Tools

sese

Coordinate: | (x=3323962.35318,y=789530.58464)

Support
o, 1 . o
[ & pownloadFromcloud | [ | [%] # UplosdTocloud | [ | [4] (5 Import BaseMap - S0 N ) | Ecodeset 4 DownoadFromaowd|| B AR
Import [ Sync From Controller | Save | Export [ SyncTo Controller || Import | Export [§] File Formator Coordinate || Point Line Feature | [§] Project Code # Upload To Cloud Site Base Parah
Systemn Manager Calibration Shift Calg
LandsStar Project File Data File Coordinate System Data. er. Code Set Localization
Workspace v 4 x| Map = |Property v 2 x
4 @ Pro-2018-04-10-09-30-24RTK 1 10 1= [az| 2]
» © DataSource Iy
=) Map
1) Track
u 33239624
Import File .
» Qime 5 region2
33239624
regioni
Layer Manager v g x| 32Es 7 :
; 0.02m i
Y | a
. N fa9s304  pevs304 895305 [EIsI0S Fegs305  789s305 7895306 7895306  [7895306  [E9S306  [7B9S306
©[T region@#t#1 il
Message v qx
o @ region -
* f 9 i € 10 Errors . 6 Warnings ) 10 Notes 1
o [Tlincotth _|| @ import i successtully =
© k 4/ line @ Import 712-s22 successfully 5
o[The 1@ts#1 @ 1mport 20180404 successfully
ok 4 ehel ||| @ 1mport rtk 1 successfully
€ Import Road0409 failed
[T CHC_MAP@itb##1
|| @ Open CGO Project CA houl\Documents\CGO2\Project\pro-2018-04-1 4RTK\pro-2018-04-10-08-30-24RTK.cgo2 Successfully |+ || Property | ToolBox

5.1.4 Save

This function is for LandStar project saving whereby clicking the [Save] button.
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5.1.5 Export

Click [Export], and an export interface will pop up. Select the export path and click [OK]
to finish.

5.1.6 Upload to the Cloud

This function uploads LandStar project to the Cloud by clicking [Upload to Cloud]
button, and there is a Cloud login interface pops up.

CHC Geomatics Office 2 - pro-2018-04-10-09-30-24RTK

Project  View  GNSS | RTK ‘ Roads GIS UAV  Tools  Support N
4 # Download From Ol & Groud Services e ) G S
Import [ Sync From Control . ‘_gite gﬁ_sg CPa‘r "

alibration W alct

‘ L smerype: | o 10 E——
Workspace urt: | = por | | -0 x
4 g Pro-2018-04-10-09-30.

- Account: | | password: | |
»  DataSource
Cloud Path | C:\Users\zhoul\Documents\CGO2\Project\pro-2018 | |iback
e " . e
1060810
1] Track B
20180330
b [Impert File B
£20180404
£ 20180408-2
713522
£ DEMO1-GIS

TvE——— Road0409
Layer Manager B9 Rea

|inBe @ Search Upload Btk
©[Tregion@ittn#1 Sl
© k 4@ region
o [Tline@itn1
© k 4-p/line
o[The 1@t
© k 4o hcl
©[[ICHC MAPOSBIST

(renel Ll [ccveres [cocs

Input address, port, account, password and click [login] button. After the user login
successfully, select the target project name and click [Upload]. The software uploads
the selected project to the Cloud.

5.1.7 Sync to Controller

This function sync LandStar project from PC to the connected controller. Click the [Sync
to Controller] button after successfully connect the PC to the controller. And after
successfully synchronized with the controller, there is a pop-up interface.
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—
Sync Device —

]

Sync Type: | | sync Direction: [From PC To Android |

Android Path: | | [ Back | Project Path: | CaUsers\zhoul\Documents\CGO2\Project\pro-2018-| [back-| ;
RIS £91060810 I

420180330

£20180404

F420180408-2

713522

FqDEMO1-GIS

£Road0409

ik 1

pey it

Please select the path of the controller and select the right LandStar project file, click
[Export] button. The CGO 2.0 export the selected LandStar project to the connected
controller.

5.2 Data File

Data file part includes 4 functions: import, Export, Import BaseMap, File Formator.

Bl B [% Import BaseMap

Import | Export (8] File Formator

Data File

5.2.1 Import

For importing the data, click the [Import] button, and the user can see the data
selection interface.
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“import W

@ Plane © Lat/Lon © Line Degres:Minute:Second

File Type MM =

Fath | |E|

Select coordinate system type, File Type, path. Click the [OK] button and the software
import the selected project.

Note: selected file type should match the selected data file, otherwise, the import will
be failed!

5.2.2 Export

This function is for data exporting.

Export X

Survey Point Input Paint [ Base Paint
Time | 2018/04/10 00:00:00 |® |- 2018/04/10 00:00:00 ||

@ Plane © Lat/Lon | Degree:Minute:Second |
File Type
Path | | E|

Select export point type, time, coordinate system type, File Type, and Path. Click [OK]
and finish the exporting stage.

5.2.3 Import Base Map

To import basemap, click the [Import Base Map] button and the user can see the
basemap selection interface.
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~Import BaseMap

Path |

| Import | |

Cancel

)

Click the [path selection] button E' and enter the base map path selection interface.

b4

“Import BaseMap

Path | C\Users\zhoul\Documents\CGO2\Project\pro-2018 w

| Import | |

Cancel

) |

Select the needed base map and click [Import] and the importing of base map finish.

Note: currently, CGO 2.0 compatible with only three formats: .dxf, .shp, .sit.

5.2.4 File Formator

This function is for editing imported and exported file’s format. Click [File Formator],

and there is a pop-up interface.

@ Impert € Export

Name,BLH

Name BLH
Name,Code,B,LH
Name Code B LH
Name,n,eh
Nameneh

Name Code,neh
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[Import]: imported file’s format, it is addable and deletable.

[Export]: exported file’s format, it is addable and deletable. By clicking the second
checkbox front the word “Export”, the switching finish.

[Add]: by clicking this button, there is a pop-up parameter interface.

. File Formater = X P

f|®@ Import ©) Export 1
- - Use Header
ot .
Decimal: |0|000 .| Separator: |Cnmma[,) -|
Mame B LH ,
BLH Format: |3:33-3.:|333.:.:-- | File Type: |.csv '|
Name BLH
Mame, Code,B,LH Preview:
Mame Code BLH
MNamen.eh
Mameneh
Mame Codeneh Options Selected
test Name ]
Code
| Rale —
1
n
3 e E
3
] h - |
Lat |
Len ¥
H
Base
Antenna Type
Antenna Height
Meodified Antenna Height
Covrrane Maghad u
Con

Edit the relevant parameters and click [Save] to finish format addition.

[Delete]: the user selects the format and clicks the button to delete the format.

5.3 Coordinate System

This is refers to the coordinate system of LandStar 7 project, which is separate from
the CGO 2.0 project and isn’t influenced by it. After importing a LandStar 7 project,
users can check and modify the coordinate system, please see 2.2.2 Coordinate System
in detail. It also allows for saving the modification of coordinate system and uploading

to the cloud server.
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5.4 Data Manager

This part mainly manages the imported LandStar 7 project data, including point, line,
and feature.

- a8 # '.'. L_:J

Point Line Feature

| Data Manager |

Click one of the three icons, users will see an information list and can check the data
of the imported LandStar 7 project.

Map RTK X

Coordiantes

-
Stakout Points

]

Deletes
. ¥
Lines

Point Feature

N

Line Feature

Region Feature

&

PFK

The information list includes coordinates, stakeout points, deletes, lines, point feature,
line feature, region feature and PPK tables.

5.4.1 Coordinates

Click [Coordinates], users can view the information of measured points, including
point name, point code, latitude, longitude, height, X, Y, Z in WGS84 and local
coordinate system, N, E, H in local coordinate system, the observation date and time.
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Map RTK X

Coordiantes

r

Stakout Points

]

Deletes
.
oV
Lines

[ ]
Point Feature

N

Line Feature

Region Feature

(&

1 000°00'0.0000000*N  000°00'0.0000000"E O ] 0 ]

2 line 031°00'0.0045392"N | 121°00'0.0033882"E | -1.3197 -2818283.25004 4690410.81397 3265892.95
3 line 031°00'0.0047909"N  121°00'0.0040851"E  -1.6972 -2818283.09715 4690410.52361 3265892.76
4 region | 031°00'0.0011182°N | 121°00'0.0028651"E | -1.3639 -2818283.24655 4690410.83511 3265892.84
5 region | 031°00'0.0036100°N | 121°00'0.0090293"E  -1.7386 -2818283.19215 469041042706 3265892.70
G region | 031°00'0.0023540°N | 121°00°0.0086679°E | -1.9305 -2818283.1183 | 4690410.32278 3265892.584
7 region | 031°00'0.0051517"N | 121°00'0.0098104°E | -1.4185 -2818283.34743 4690410.64526 3265892.92
8 tree 031°00°0.0084952"N  121°00°0.0065080"E  -1.2688 -2818283.31122 4690410.7551  3265893.08
g tree 031°00'0.0067573"N  121°00'0.0036380"E  -1.2266 -2818283.2787 | 4590410.84881 3265893.06
10| ( 000°0018.0532025"N 116°30'43.3924183°E 0 -2847111.51578 570741511526 554.5055
1 000°001.7208983"N | 116°30'42.6506737°E 5 -2847003.2341  5707429.84939 52.85757
< Il »
E‘EEE‘E‘ | Page|1 |of1

[Property]: Select one point, users will view the detailed information in the [Property]
window and modify it according to the real situation.

Property * 0 x
= o)
~ Basic Info |
Point D |2
Mame | 1 A
Data Source | Survey
Role | Mormal Point
Basze | base 0
Farmat | WiE584 Lat/Lon/H
DateTime | 2018-06-19 18:25
~ Coordinate Info
Coordinate Fi| Heather.crd
Local X | -2818283.25004
Local ¥ | 4600410.81397
Local Z | 32658929568
Local N | 3429602.07352
Local E | 500000.08985 | _
<] i [

[Add]: This is refers to add a point. Input the point name, point code and point

CHCNAV CGO2 SOFTWARE USER GUIDE | 2020-4 Page | 99



CHCNAYV

coordinates, choose the coordinate system type and role, then click [OK] to finish. If
you don’t want to add a point, you can click [Cancel] or close the window directly.

|-Add-Point X
1| Name | |

1] code | |

. Coordinate System |L|:|ca| N/E/H '|r|

- Role |Nu-rma| Point *l I
| Local M | 0 |

|| Local E | 0 |

|| Lecal H | 0 |

' oK | [Ganeel

| 3

[Delete]: Select the target points and click [Delete], then a message box reads “Are
you sure to delete?” will pop up. Click [OK] to confirm, or click [Cancel] to exit.

[MultiChoose]: After checking the [MultiChoose], users can select multiple points in
the list. It also allows for selecting all points by clicking [ChooseAll] or cancelling
selection by clicking [UnChooseAll].

MultiChoose |ChmseAH| |UnChcmc5eAH|

5.4.2 Stakeout Points

Click [Stakeout Points], users can view the information of stakeout points, including
point name, point code, stake status, stake count, stake tolerance, the latitude,
longitude, height, X, Y, Z in WGS84 and local coordinate system, N, E, H in local
coordinate system, the stakeout date and time.
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| Map RTK X
# | Name T |Code T | Stakestate T | StakeCount T | StakeTolerance T | WGSB4 Lat T | WGSB4 Lon T | WGSB4H T |
Coondomtes |1 @7 tres  ToStakeout 0 031°00'0.0059617"N | 121°00'0.0009262°  -1.55072
L‘ 2 @8 tree ToStakeout 0 031°00'0.0022885"N  121°00'0.0024081"E -1.54973
ctakout Points 3| &9 tree ToStakeout 0 031°00'0.0084952"N  121°00'0.0065080"E| -1.26858
4 0 031°00'0.0067573"N  121°00'0.0036380"E -1.22657

@ @10 Current

Deletes

Y,
Lines

[ ]
Point Feature

N

Line Feature

Region Feature

@ <]
E:% LJ L0 Tl | Page[1 Jof1

[Property]: Select one point, users will view the detailed information in the [Property]
window and modify it according to the real situation.

Property * 0 X
b= Az 0|
~ Basic Info

PointID |4

MName | 10

Ctakestate | Current

StakeCount | 0

|
|
Code | tree |
|
|
|

StakeTolera nn|
~ Coordinate Info

local N | 34296021418 |
localE | s00000.09648 |
localH [ -1.22657 |

[Import]: Users can import stakeout points by clicking [Import]. Choose point
coordinate type, file type and local directory, and then users can import points by
clicking [OK], or click [Cancel] to exit.
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Import X

i@ Plane © Lat/Len © Line |[Z'e-:_|re-5:‘v’ir* uteSecond

Path | EACGO21ZlI\rtk 112018-04-10 10-51-30.csv | [l

OK  |Cancel

Note: Selected file type must match the real file type of the selected file, otherwise,
the import will be failed.

[Delete]: Select the target points and click [Delete], then a message box reads “Are
you sure to delete?” will pop up. Click [OK] to confirm, or click [Cancel] to exit.

[MultiChoose]: After checking the [MultiChoose], users can select multiple points in
the list. It also allows for selecting all points by clicking [ChooseAll] or cancelling
selection by clicking [UnChooseAll].

MultiChoose |ChmseAH| |UnChoDc-;eAl|||

5.4.3 Deletes

Click [Deletes], users can view the information of deleted points, including point name,
point code, the latitude, longitude, height, X, Y, Z in WGS84 and local coordinate system,
N, E, H in local coordinate system, the stakeout date and time.
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Map RTK X

# | Name T | Code T |WGSB4 Lat T | WGS84 Lon T|WGSB4H T WGS84 X

Coordiantes

Stakout Points

o

Deletes

.
Me

N
Lines

[ ]
Point Feature

N

Line Feature

Region Feature

T | WGSad Y

1 @7 tree 031°00'0.0059617"N | 121°00°0.0009262"E  -1.5507 -2818283.08043 4690410.65851 3265892.87535

L‘ 2 @8 tree 031°00'0.0022885"N | 121°00°'0.0024081°E  -1.6497 -2818283.10043 469041061546 3265892.7273%

T | WGS84 7

E@ <] i

pec (L] LD

| Page|1 |of1

[Property]: Select one point, users will view the detailed information in the [Property]

window and modify it according to the real situation.

Property * o ox
i=[az) o
~ Basic Info 1~ |
PointID |2
Name K

Code

Data Source | Survey

Role | Mormal Paint
Base | base 0
Format | WGS84 Lat/Lon/H

DateTime | 2018-06-19 18:25
~ Coordinate Info

Coordinate Fi| Heather.crd

local X | -2818283.25004

Local ¥ | 4600410.81397

Local Z | 32658929568

Local N | 3420602.07352

Local E | 500000.08985 | _
<] I v
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[Recover]: Select the target points and click [Recover], then the software will recover
the selected points, users can view them in [Coordinates] again.

[Delete]: Select the target points and click [Delete], then a message box reads “Are
you sure to delete?” will pop up. Click [OK] to confirm, or click [Cancel] to exit.

[MultiChoose]: After checking the [MultiChoose], users can select multiple points in
the list. It also allows for selecting all points by clicking [ChooseAll] or cancelling
selection by clicking [UnChooseAll].

MultiChoose |ChncseAH| |UnChaDGeA“|

5.4.4 Lines

Click [Lines], users can view the information of lines, including line name, start point,
end point and length.

Map RTK X =
. # | Name T | Start Point T | End Point T | Length T
..

Coordiantes |1 12 1 2 0.02
-

Stakout Points

O

Deletes

AY;
Lines

Point Feature

N

Line Feature

Region Feature

Ip;p% L] LT ] | Page|1  lof1

add [Delee]

[Property]: Select one line, users will view the detailed information in the [Property]
window and modify it according to the real situation.

CHCNAV CGO2 SOFTWARE USER GUIDE | 2020-4 Page | 104



CHCNAYV

Property r o x
LineType | T |
Method Two Points |
Name | 1-2 |
Start Point DE'
End Point B
Start Distance | 0 |

[Add]: This refers to add a line. Input the line type, method, name, start point, end
point, and start distance, then click [OK] to finish. If you don’t want to add a line, you
can click [Cancel] or close the window directly.

Add Line

Line

MWlet]

End

Type
hod

Mame

Start Point

Point

Start Distance

| Line

|TWD Points

o

OK

Note: The line added here is consist of points in coordinates list.

[Delete]: Select the target line and click [Delete], then the line will be deleted

immediately.

5.4.5 Point Feature

Click [Point Feature], users can view the information of point features, including point

name, N, E, H and code.
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Map RTK X =
# | Name T | N T|(E T|H T |Code T

Coordiantes || 1|9 34296021953 50000017258 -1.26858 tree
r 2 10 3429602.1418 | 500000.09648 -1.22657 tree

Stakout Points

]

Deletes
.
b

Lines

[ ]
Point Feature
N
Line Feature
[
Region Feature E EEB E | Page| 1 | of 1
B

[Property]: Select one point, users will view the detailed information in the [Property]
window and modify it according to the real situation. It allows for adding media
attributes from local directory.

Property * 0 % Media = B X

2= Az O|] || Photo | Voice | Video |

~ Basic Info [ Add  Delete H
Mame 9 0 2018070314401

|
Description |
|

> | Media =
N | 3420602.1953
E | 500000.17258
H | -1.26858

[Delete]: Select the target feature and click [Delete], then a message box reads “Delete
can not be recovered, go on?” will pop up. Click [OK] to confirm, or click [Cancel] to
exit.

5.4.6 Line Feature

Click [Line Feature], users can view the information of line features, including line
name, length and code.
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Map RTK X

*e # [Name 1 |Length Y |Code T
.-
Coordiantes |1 0.02 line

=

-

Stakout Points

)

Deletes

¥

N
Lines

Point Feature

N

Line Feature

Region Feature E‘ E‘EE‘ E‘ | page| 1 ‘ of 1

[Property]: Select one line, users will view the detailed information in the [Property]
window and modify it according to the real situation. Users can also view the point
coordinates of the selected line, and it allows for adding media attributes from local

directory.
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Property v ax Media _—EI—X—‘

= |A-—Z|| O | [Prowe [voee Twee]

~ Basic Info [Add Delete E]
MName ||ine1

line1 _20180703151612

Description |

Media | =

Length | 0.02

Coords:

> |11 3429602.07352 500000.089

2 | 3429602.08127 500000.108
‘| I | ,

[Delete]: Select the target feature and click [Delete], then a message box reads “Delete
can not be recovered, go on?” will pop up. Click [OK] to confirm, or click [Cancel] to
exit.

5.4.7 Region Feature

Click [Region Feature], users can view the information of polygon features, including
polygon name, perimeter, area and code.
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Map  RTK X
# |Name Y |Perimeter T |Area 1 (Code T
..
Coordiantes | 1 | regionl  0.5338 0.0033  region
=
Stakout Points
Deletes
.
b
Lines
[ ]
Point Feature
Line Feature
Region Feature
: mjnjsso[n [agel1 ot

[Property]: Select one polygon, users will view the detailed information in the
[Property] window and modify it according to the real situation. Users can also view
the point coordinates of the selected polygon, and it allows for adding media attributes
from local directory.
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Property T R X | Media
L= -
= |‘ﬂh Z|| L Photo | Voice I Video
~ Basic Info | Add - Delete Hl
N i :
ame | region? region1_20180703152622
Description |
Media | =
Perimeter | 0.5338
Area | 0.0033
Coords:

1 3429601.9682 50000007598
3429602.04497 500000.23944 -

3429802.00625 500000.22986

3429602.09237 500000.26016
| ] | 3

& [¥§] Ma

| Save |

[Delete]: Select the target feature and click [Delete], then a message box reads “Delete
can not be recovered, go on?” will pop up. Click [OK] to confirm, or click [Cancel] to
exit.

5.4.8 PPK

Click [PPK], users can view the information of PPK data, including point name,
converted status, code, local N, Local E, Local H, observation date and time. There are
three kinds of icons to represent three converted status: the blue “I” icon refers that
there is no operation on the point, the green “I” icon refers that the point is selected,
and the green “v” icon refers that the point is converted successfully.
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Map RTK X e
* . Name T | Converted| Code T | Local N Local E T |Local H T | DateTime
.
Coordiantes o1 1) 345732031374 008988.66702 74.96724 2018-05-24 14:02:00.000
4 2 @2 (i ] point 3457333.85759 908987.85962| -74.90989  2018-05-24 14:02:28.000
- .
ctakout Points 3 @3 (i ] point 3457336.70476 908989.31808 -69.2389 | 2018-05-24 14:02:48.000
m 4 @4 i ] line 3457346.44666 90901589073 -638.42889 2013-05-24 14:03:34.000
Delet 5 @5 i ] line 34537359.04284 909018.24206 -68.68318 2018-05-24 14:04:00.000
eletes
N 6 @6 i ] line 3457365.97473 909013.65227 -69.40198 2018-05-24 14:04:26.000
Iy
. 7 @7 i ] point 3457346.62813 909013.73515| -69.50529  2018-05-24 14:05:20.000
Lines
8 @8 i ] point 3457340.55144 900011.6212 | -74.39122  2018-05-24 14:05:56.000
[ ]
Point Feature
Line Feature
Region Feature a
PPK
EE‘EE‘E‘ ‘ Page|l |of1

[Property]: Select one point, users can choose the coordinates in the [Property]
window according to the real situation. The coordinates show in the PPK list are the
dynamic coordinates surveyed from LandStar 7, users can compare it with the post-
processing result and choose the high accuracy one as the coordinates of the point.

I Property v QX

4 Point Positioning 970018144A0.HCN @)

Local N
Local E
Local H
AN

AE

4AH
Distance
Start Time

End Time

Local N
Local E
Local H
AN
AE
4AH

Distance

4 Baseline solutionB01(1017597144F.hecs-=970018144A0.hcs) ©)

<] [

After selecting one point or multiple points, users can do several operations by right

clicking on it.
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Modify
Modify Al

Export

Refresh

[Modify]: Click to modify the coordinates of single point after selecting from the
[Property] table.

[Modify All]: Click to modify the coordinates of multiple points after selecting from
the [Property] table one by one.

[Export]: Click to export the data as shape file, and users can check in the pop-up folder.

[Refresh]: Click to refresh the data list.

5.5 Code Set

This part manages the code in LandStar 7 project including code set, project code,
download from cloud, upload to cloud.

[%] Code Set % Download From Cloud
[#] Project Code #* Upload To Cloud

| Code Set |

5.5.1 Code Set

This function is for managing the codelist of the LandStar 7 project. Click [Code Set]
and users can check or modify all codelists.
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A ——

| Codelist R m [R5

Current Project Codes

| Mew || Edit || Delete ||Sav-.=_-ﬁks

> —= =
[New]: Create a new codelist.

[Edit]: Edit an existed codelist.

[Delete]: Delete an existed codelist.

[Save As]: Save an existed codelist as another codelist and give it a new name.

5.5.2 Project Code

This function is used for managing the codelist of the current LandStar 7 project. Click
[Project Code], and users can check or modify current codelist.

Codelist S

Foint I Line | Polygon |
| MNo Category - | |Categury|

point Mew

[Category]: Click to view all categories, users can edit the name of existed categories,
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add new categories or delete existed categories.

_a‘i\:HLu Y e e e

Category Name: | e | |Add-|
Mo Category
CHC
Edit Delete |
Rename | ryc |

Note: “No Category” is the default category, which can’t be edited or deleted.

[New]: Click to create a new code. One code is consist of name, description category,
type, style and field, and users should set according to the real situation.

Add Codemmm e — Bl E
Code  [Tree |
Description | pine tree in Shanghai |
Category | point -
Type Point
Style | N |
Field
| oK || Cancel |

[Edit]: Select a code and click [Edit] to edit the description, category, style and field of
the code.
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sdincade i
Code |T,EE |
Description | pine tree in Shanghai |
Category  |ooint ;
Type | Point |
Style | - |
Field | - |
| oK I Caneel |

[Delete]: Select a code and click [Delete], then a message box reads “Sure to delete
code?” will pop up. Click [OK] to confirm, or click [Cancel] to exit.

5.5.3 Download from Cloud

This function is used to download the codelist from the cloud server. Click [Download
from Cloud], users will see a pop-up window.

% Cloud Services e B X

— - |

url: | - Port: | | [

Il Account: | | password: | 1B
Cloud Path | CAUsers\zhoul\Documents\CGO2\Template\Codes\ |

Input URL, port, account and password of the cloud server, then click [Login] to login
the cloud server. After logging in the cloud server successfully, users can choose the
codelist from the cloud server and click [Download] to download it in the local storage.
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5.5.4 Upload to Cloud

This function is used to upload the codelist from the cloud server. Click [Upload from
Cloud], users will see a pop-up window.

'.'Cloud Services e Bl X P!
— . .
Url: e Port: 1
| B e ol
Account: Password: E

| | | |

Cloud Path C:\Users\zhou\\Documents\CGOE\Temp\ate\Codes\|

Input URL, port, account and password of the cloud server, then click [Login] to login
the cloud server. After logging in the cloud server successfully, users can choose the
codelist from the local storage and click [Upload] to upload it to the cloud server.

5.6 Localization

This part includes 3 functions: site calibration, base shift, parameter calculation.

& M ok

Site Base Parameter
Calibration Shift Calculation

Localization

5.6.1 Site Calibration

To compute the mathematical transformation relation (transformation parameters),
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click the [Site Calibration] button and enter the site calibration interface.

Site Calibration e B X

Height Fitting Method | goc —c— -
Use VRS Fixed Difference

Surface Fitting

*

N‘E‘Ed alt least 1 F Best practice
Calibration,Need atteast 1 paireu poimnts 101
Vertical Calibration!

GMNSS Point| Known Point| Honzontal Residual | Vertical Residus:

| il | »

| Add | | Delete | | Calculate | | Apply |

The CGO 2.0 provides 3 height fitting methods: Fixed Difference, surface fitting, best
practice.

[Fixed Difference]: At least 1 known point is needed.
[Surface Fitting]: At least 6 known points are needed.

[Best Practice]: the elevation fitting model of Trimble TGO software, including 5
parameters: Origin North, Origin East, Slope North (ppm), Slope East (ppm), dH (m).

[Use VRS]: Check the [Use VRS], the software will use base coordinates generated by
VRS to do site calibration.

[Add]: Click to select correspond GNSS points and Known points. Select [Horizontal +
Vertical Calibration]. The best choice is to choose 3 couples of points based on actual
situation.

[Delete]: Click to delete the point pairs in the list.

[Calculate]: Click to calculate. The software will prompt “plane correction success,
height fitting success”.

[Apply]: Click to apply the calculation result, then a message box reads “Whether
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replace the current project engineering parameters or not” will pop up. Select [Yes]
will make current calculated correction parameters apply in the coordinate system
which can affect into the whole project.

5.6.2 Base Shift

When moving or setting up the base again in auto base mode, base shift is required to
ensure all the current points are belong to the same coordinate system as before.

Base Shift R o [N ¢
Base Shift

GNSS Point | |[]
Krnown Point | | E
Result

Base Station |

|
Nshit  [o |
E Shift [0 |
Hshift  [o |
| oK || Cancel |

Click to enter base shift interface. In base shift Interface, click the icon beside GNSS
Point to select a current point surveyed at a control point, click the icon beside Known
Point to select the corresponding control point. The calculation results will show
automatically. Then click [OK]. The software prompts “Apply Shift Parameters or not?”
click [Yes], then the software prompts “Shift base and Related Survey Points, Whether
Open Point Library or Not?”. Click [Yes], the point library is opened and the plane
coordinates are changed because shift parameters have been applied to all the points
surveyed on this base.

5.6.3 Parameter Calculate

This function is for calculating the 7 parameters or 3 parameters by using several point
pairs.
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Parameters Calculate P = [ ¢

Calculation Type |7 parameters v

7 Parameters

*Need at leag b .
arameters
Datumtransférmooaom

GMNSS Point| Known Point| Honzontal Residi| Vertical Residual

| Add | | Delete | | Calculate | | Apply |

[7 Parameters]: Need at least three known point pairs. This method is for the big
survey area.

[3 Parameters]: Need at least one known point pair. This method is for the small survey
area. The precision depends on the working range, which is decreasing as the
increasing of the working distance.

[Add]: Click to select correspond GNSS points and known points.
[Delete]: Click to delete the point pairs in the list.
[Calculate]: Click to calculate.

[Apply]: Click to apply the calculation result.

5.7 Report

This part is for exporting the data, there are 6 kinds of report formats: KML, SHP, DXF,
HTML, CSV and RAW.
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E

ster Measurement
tion | Report~ |

KML
SHP
DXF

HTML Report
CHC Report
RAW File

[KML]: Click [KML], the software will automatically open the Google Earth after

exporting successfully. Users can view KML data in Google Earth.

E . T T - -
&) RTK_20180404.km 5

i wip ®EE 0 ZEW =80

¢9uml version="1.0" encoding="utf-3"7>

*enl xmins="http:/ o, opengis. net/knd /2. 2% xmins:gx="htto://mm. soosle. comfkml /ext/2. 2 xmlns:kmd="http: //wwv. opensis. net/kml /2. 2° amins:atom="http: / fww

¢ <Document>

<name>RTE_20180404</name>

<open>0</open’>

<Folder>
<name>RTE_20180404</name>

2 we

<open>1</apen>
<Folder>
i <name>Poi nt</name>
<open>1</open>
Placemark>
Cnamebase_1</name>
Point>
Cconrdinates>114. 500000, 26. 300000, 131. 929921052410</ conrdinates>
</Point>
</Placemark>
Placemark>
<name>1</name>
Point>
Cconrdinates>114. 516010, 26, 317479, 04, 8905823727774</ conrdinates>
</Point>
</Placemark>
Placemark>
<name>2</name>
<Point>
<coordinates>114. 516955, 26, 317467, 92. 7608607974276</ conrdinates>
</Point>

PRIl ]

— L

>
(i s e

[SHP]: Click [SHP], the software will automatically open a folder. Users can view SHP

data in the folder.

| | CHC_TEMP.cpg
| ] CHC_TEMP.dbf
| ] CHC_TEMP.pr]
| ] CHC_TEMP.shp
| ] CHC_TEMP.shx
] he 1.cpg
| ] he_1.dbf
| he 1.p
| he_ 1.shp
| he_1.shx

2018/7/3
2018/7/3
2018/7/3
2018/7/3
2018/7/3
2018/7/3
2018/7/3
2018/7/3
2018/7/3
2018/7/3

16:24
1e:24
16:24
16:24
16:24
16:24
16:24
16:24
16:24
1e:24

KB
KB
KB
KB
KB
KB

7 KB

KB
KB
KB

CPG
DEF ]
PRJ 3
SHP ]
SHX
CPG
DEF ]
PRJ 3
SHP ]

SHX

[DXF]: Click [DXF], the software will automatically open a folder. Users can view DXF

data in the folder.
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| ] CHC_MAP.dxf 2018/7/3 17:28 11 KB DXF ]
| ] CHC_TEMP.dxf 2018/7/3 17:28 10KB DXF ]
[ he_1.dxf 2018/7/3 17:28 11KB DXF3
| he_2.dxf 2018/7/3 17:28 11 KB DXF ]

[HTML Report]: Click [HTML Report], the software will automatically open the HTML
file in browser. Users can view data information in it.

[3 Report Export

(¢} ‘G) file:///C:/Users/zhoul/Documents/CGOZ/Project/pro-2018-04-10-09-30-24RTK/RTK/Report/RTK_20180404.htm| k4
5 N SEEESAHE.

Result

Project Info

Project Name 20180404
Created By

Time

Coordinate System

China Xian 80

E=R80
6378140.0000
298.2570

Transverse Mercator
Projection

Projection:
Central Meridian: 114°00'00.00000000"E
Origin Lat: 000°00'00.00000000"N

Scale Factor: 1

[CHC Report]: Click [CHC Report], the software will automatically open the CSV file.
Users can view data information in it.

4 ] c | D
Wl CO. 20180k04°, China Xian 80";;"CGO";

2;FLOAT;2018-04-03 18:57:06.000;1;5.88;2.99;5.06;1.379;0.476;1.459;2.893;0.000;0.000;1.800;1.895
2;FLOAT;2018-04-03 18:57:09.000;1;3.55;2.15;2.82;1.079;0.357;1.136;2.481,0.000;0.000;1.800;1.835

G0 GP;13; 7 % %:14;2912075 8481;38551514.2922;100.4886,26.3171442;114.5171015,93 14866961 base_1:BP;2,FLOAT;2018-04-03 18:57:14.000,1;3.33;1.81,2.79;1.062:0.338,1.133;2.675:0.000,0.000;1.800;1.895,
Il GP:14; < % 8&:15;2912072.1063;38551507.9366;104.4023,26.3171107;114.5170377,97 06232663 base_1:BP,2,FLOAT;2018-04-03 18:57:26.000;14.08;2.15;3 46;1.668;0.556:1.758;3.335:0.000,0.000;1.800;1.895,
GP:15; A %E§4:16,2912072.2648,38551506.9451,104.4182,26.3171121;114 5170278,97 07824182 ;base_1:BP;2:FLOAT,2018-04-03 18:57:27.000;1:4.69:2.26:4.11;1.735,0.560;1.823;3.428;0.000:0.000:1.800;1.895

69174;93.26709193;base_1:BP;2
90o2.00 30 Rac= 10

RTK_20180404

[RAW File]: Click [RAW File], the software will automatically open the RAW file. Users
can view data information in it.
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TNM2018020T ™
co 76 7N DNCHC LandStar7.0
RD6378141F298 2570 EMEIR80
DA RD IF ox ov
AHUS  ORGX ORGY  TRSX  TRSY
AVUS  AD Al A2 Yo
™ A IN
PNI N 291211ZE 3855149 EL102 230563576629
e MAL799XMEO  RA
AT CHCX90
™ A IN HT RH1.35069RV251200 DH ov oM
DOP 3133 DIF 6
HCTM201ERVWBO0 45! RVWLLSS(RVWHSE 7DRTMS  EPCHS  NGPSO NGNS  NALLS
CODEAZE GS PNZ N 2912111F 3855149 EL100.100842088487
oc MAL799(MEO R
AT CHCX90
™ A IN HT RH158028 RV1 88016 DH oV oM
DOP 3337 DIF 6
HCTM201€ RVWB0 A5 RVWLL 99(RVWHIAGDRTML  EPCHI  NGPSD NGNS  NALLT
CODEXZE GS PNZ N 2912107F 3855150 £199 9541175614918
nc MAL799(MED  RA
AT CHCX90
T 1A
RTK_20180404

5.8 Operation in the Window

This section expresses the relevant window operation after the user imports the
project, including workspace, layer manager, view window, property window.

CHC Geomatics Office 2 - pro-2018-04-10-09-30-24RTK.

Seud Project  View GNSS | RTK | Roads GIS UAV  Tools  Support A
‘. A = ? F =l
dfrom Cloud | [B) | [ # UploadTocloud | [ | [ % import BaseMap - SN | Bcedeset @ DownloadFromaioud|| BF  FF ok =
4im Controller | Save | Export [ Sync To Controller || Import | Export (] File Formator Coordinate Point Line Feature|| [§] Project Code #* Upload To Cloud Site  Base Parameter || Measurem(p
System Manager Calibration Shift Calculation Report |
LandStar Project File Data File Coordinate System Data er. Code Set Localization Report
Workspace v 2 x| Map = |property v 8%
4 @ Pro-2018-04-10-09-30-24RTK -‘l s=az| 2]
» & DataSource
20141513
=) Map
1) Track
» [ Import File sz
2989528 m base_1
2472489 2479826 2487162 2494499 2501836 250917.3 251650.9 2523846 2545856 2]
Layer Manager - g x || Message Tax
[: Balorn Search ai "H o@m @ 4Notes ]
Import 20180404 full
[T F*FE@2018040421 P! suceessly.
@ 1mport rtk 1 successfully
o FER
i @ Open CGO Project CA houl\Documents\CGO2\Project\pro-2018-04-10-09-30-24RTK\pro-2018-04-10-08-30-24RTK.cgo2 Successfully
©[T/CHC_MAP@20180404#1 @ Loading CGO Project C:\Users\zhoul\Documents\CGO2\Project\pro-2018-04-10-08-30-24RTK\pro-2018-04-10-09-30-24RTK.cgo? ..
© k 4 = CHC MAP
© k 4/ CHC TEMP

Property | ToolBox

Scale: Coordinate: | (x=2013783.75504,y=255261.00182)

5.8.1 Workspace

This window displays the project and imported files.

CHCNAV CGO2 SOFTWARE USER GUIDE | 2020-4 Page | 122



CHCNAYV

Waorkspace * 0 X
4 gy pro-2018-04-13-10-18-10

A g DataSource
p= otk
=) Map
1) Track

4 [ Import File

rtk 1{LandStar)

The Workspace includes project name, data source, map, track and import file. The
user can right-click in the menu to operate relevant operation.

[Project]: The top row in the workspace window is the current CGO project. Right click
on it and users can do several operations.

Workspace * 0 x

4| @Pro-200  Open 24RTK |

p = Dat Save

=) Ma Close

) Tra Property

p [ Import File

[Open]: open a new project.

[Save]: save the current project.

[Close]: close the current project.

[Property]: check the property of the current project.

[DataSource]: The next level of the project is the DataSource. Right-click the
DataSource and users can do several operations.
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Workspace * 0 X
4 gy pro-2018-04-10-09-30-24RTK

— Add Raster data

p [V Import File

[Add Raster Data]: Add the raster data (compatible with SIT, CDI file) into the current

project.

[Data Source of the RTK project]: The next level of the data source is UDB data source
of the RTK project. Right-click the data source and users can do several operations.

4 gypro-2018-04-13-10-18-10

A % DataSource

b :,G L
L Import
=] M
=41 Viap Export
Trac

Import BaseMap

Property

[Import]: Import the RTK project.

[Export]: Export the RTK project.

[Import BaseMap]: Import the base map (compatible with .shp, .dxf, .sit file).

[Property]: Check the property of the current RTK project.

[RTK data set]: There is no relevant operation available of this level.

[Import File]: The last row in the workspace window is [import File]. Right-click the

imported project file and users can do several operations.
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Workspace * 0 X || Map
4 gy pro-2018-04-13-10-16-10

p = DataSource

El Mﬂp 243707

(V=]
(g%

1) Track

i rtk 1{LandStan 34379141
e View Datalist

Export
Upload Ta Cloud

Sync To Controller

Layer Manager

| 0o~ | Cas Coordinate System Configuration ||

@[T CHC_MAPE Parameters Calculate

o k 4 s CHC Site Calibration
N Y
© h -4 A/CHC | Base Shift
COpen Folder s
Delete

[View Datalist]: Check the RTK data list imported into data list.
[Export]: Export the RTK project.

[Upload to Cloud]: Upload the RTK project to the cloud.

[Sync to controller]: Synchronize the RTK project to the controller;

[Coordinate System Configuration]: Configure the coordinate system of the RTK
project.

[Parameters Calculate]: Conduct the parameter calculation.
[Site Calibration]: Conduct site calibration.

[Base Shift]: Conduct base shift.

[Open Folder]: Open the path of the current RTK project.

[Delete]: Delete the RTK project file.
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5.8.2 Layer Manager

This window displays the layers of the current RTK project.

Layer Manager * 1

{0 P-

©[T/CHC_MAP@rtk 121

i

® k & » CHC_ MAP

® k -5/ CHC TEMP

Right-click on the selected layer and users can do several operations.

Workspace = L
¥ | Visible
4 gy pro-2018-04
¥ | Selectable
b DataSou
S Edit
=] Ma
=) Map ¥ | Snapable
1) Track
Zoom to layer
4 |5 lmport F
Mowve Up
rtk 1({Lan
Maowe Diown
Property Grid
Symbol Style
Property
Layer M
yer Manager Set Tag
Modify Tag
® [T/CHC_MAP@rt
Delete
o o CHC M
ko - Layer Property
© h - 5/CHC_TEMP
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[Visible]: Click [Visible] button or the visible checkbox in front of each layer ', and

the user can control the visibility of the layer. All the layers are visible by default after
the user imported the project, as well as the created new layer or thematic map. After
the user set the layer invisible, the visible icon in front of each layer turns grey

The user can re-checks the icon and turns the layer visible again.

[Selectable]: Click the check icon in front of each layer * and the user can control
whether the layer in the view window. All the layers are visible by default after the
user imported the project. The user can click the check icon and set the layer not

selectable, at the same time, the icon turns grey, and the user can check the icon again,
and the icon turns blue again. It is the same through click the selectable option.

[Snapable]: The user can also click the check icon in front of each layer . All the
layers are visible by default after the user imported the project. The usage as
introduced above.

[Zoom to Layer]: Click the option, and the software conducts zoom to layer in the view
layer.

[Move Up/Down]: Select the layer or thematic map and choose to move up or move
down option to control the display order of the current layer in the view window.

5.8.3 View

This window displays the data of the current imported RTK project.
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HE | RTK X | @K X

34495111

34494863

34494614

e1is. Tree
1ghttreenbelt3

34494365

34494117

34493868

%) T
34493371
24, }3
2
Tree
5273246 5273494 5273991 5274240 5274489 5274737 5274986 5275234 52759810 5276229 5276477 5

The selected feature shows in the property window.

5.8.4 Property Window

This window shows the data of the selected data list. Open the data list and select one,
then, the relevant property information in detail displays in the property window.

ce 2 - pro-2018-04-13-10-16-10

Project  View  GNSS Roads  GIS UAV  Tools  Support

e A ¢
r_", # Download From Cloud E m #* Upload To Cloud r_‘, B [ Import BaseMap @ .o JV [ | Dcodeset Download From Cloud & 5*
Import B Sync From Controller | Save | Export [ SyncTo Controller || Import | Export [§] File Formator Coordinate Point Line Feature || [§] Project Code #® Upload To Cloud Site Base Pargn
P Yt P Yt P P ) P . . &
System Manager Calibration Shift Calcf
LandStar Project File Data File. Coordinate System Data er Code Set Localization
Workspace v @ x || Map |RTK X - -2 x
CHC_TEMP N . A . : . . . . . 2 -
£ CHC . od 4 4 4 4 4 4 D‘
& CHC_MAP Coordiantes 1 7ibase 0 000°00°0.0000000"N 000°00°0.0000000°E O o o 0 il
©:/CHCNAY 0 \ -2 @1 031°00'0.0072843°N | 121°00'0.0019670°E -1.3923 -2818283.16323 4690410.74269 3265892997 ;
L = Point ID 3
g CHONAY BEE stakout Points| |3 @2 031"00'0.0009706'N 19743 -2818282.9507  4690410.40526 3265892.52 Name 2 3
£ CHONAY EEE 4 @3 031°00°0.0078680"N 121°00°0.0018947"E -2.0495 -2818282.8667  4600410.23291 3265892.66! Code | &

m [] . . : . >
o 0 o R . L Data Source | Survey

= Map = Deletes

<
1 Track As [ Bmm o] ["Page of 1 Role Normal Point
‘¥ Base base_0
4 [)ImportFile Lines =
MultiChoose Format WGS84 Lat/Lon/H
rtk 1(LandStar) [} = .
DateTime | 2018-04-10 18:56;

<]

Layer Manager - q x || Message ML inate Info
" 0 Errors 3 Warnings 4 Notes
ipBa @ seorch Jai-] © L ngs @ E Coordinate Fi| rtk 1.crd
@ Import rtk 1 successhully
@[T CHC_MAP®@rtk 1#1 Local X -2818285.00108

@ Create CGO Project C:\Users\zhoul\Documents\CGOZ\Project\pro-2018-04-13-10-16-10\.cgo2 Successfully
Local ¥ 4600412,08055

o = CHC_MAP
L - 4\ Can not import RTK file which is in current CGO File!

< Il [ r

© h =/ CHC TEMP A\ Project's format is not right!
@ Open CGO Project CiL houl\Doc ts\CGO2\Project\pro-2018-04-1 4RTK\pro-2018-04-10-09-30-24RTK.cgo2 Successfully

A\ Open RTK file fail
@ Loading CGO Project Ci\Users\zhoul\Documents\CGO2\Project\pro-2018-04-10-09-30-24RTK\pro-2018-04-10-09-30-24RTK.cgo2 ...

propery

Scale: Coordinate: | (x=3437919.98037,y=882144.77952)
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6 Road

Click [Road] in the main toolbar, and the user can switch to the road panel.

»»»»»»

irece e

Seale: 45384 . Conrcate: [ fee117.2290,7= 5430537)

The road panel consists of 5 parts: ROAD file, RoadElements, Calculation result, Tool.

6.1 ROAD File

6.1.1 New

Click [New], input name to create road file and choose a path to save.

6.1.2 Import

Click [Import], users can choose ROD file to import.

6.1.3 Merge

Click [Download from Cloud], input URL, port, account, and password, click [Login].
After logging in successfully, users can choose road file from cloud server and click
[Download] to download in the local storage.

Click [Merge] and select the road file (rod or rodx file) to be imported. After the roads
are merged successfully, add a new road. If the same road name exists, the software
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adds a prompt to modify the road name.
Note:

(1) When merging roads, control points and slope library templates exist in the overall road
file, so the control points and slope library templates of each route are merged.

(2) If the control point has the same point name and coordinate value or there is a sub-
millimeter difference, the two control points are merged into one and a prompt is added in
the output window.

(3) If the name of the slope library template exists the same, add _copy after the name of the
slope library template in the road file to be merged.

6.1.4 Save

Click [Save] to save the current road file.

6.1.5 Save as

Click [Save as] to export the current road file.

6.2 Road Elements

6.2.1 Control Point

Control points are important points that need to be used in road stakeout and are
stored in the road file. The control points of a road file are shared by each road.
Therefore, input or add a control point in any road, other roads can see and use the
control point.

Control Point X

# | Point Name| X(N)m}  Y(E}m)| H(m) Remarks,

[T | [ovee | [ | [vomammn]

[Insert]: Select a control point data, click [insert], insert a station equation data above
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the selected data, and enter the control point information;
[Delete]: delete the selected control point data;

[Move up]: Move the selected data up one line;

[Move down]: Move the selected data down one line.
Note:

(1) Control point information editing takes effect in real time, and road data editing takes effect
in real time, which will not be described in detail later;

(2) The point name cannot be entered repeatedly;

(3) Point name, coordinate X, coordinate Y, elevation (H) (m) all need to be input, if any one of
them is not input, switch the list, the control point information is deleted.

(4) Select the cell, right click, and the shortcut-clear, cut, copy and other function buttons will
pop up, as shown in the figure below, and will not be described in detail later.

Control Point % ‘

# | Point Name | X(N)(m){ Y(E)m)  H(m)| Remarks!

[T | [[omme | [eesr | [

6.2.2 Station Equation

Station equation: The phenomenon that the station numbers are not connected due
to local line change or segmented measurement, etc., the station numbers are called
long chains, and the station numbers are called short chains. The station equation is
generally marked in the design file as: K1 + 600.000 = K1 + 678.300 (short chain), K1 +
200.000 = K1 + 148.200 (long chain). The station equation is the data commonly used
in road data editing. Data editing is relatively simple. In this small function, there are
mainly two sub-functions of [insert] and [delete].
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1 100.0000 200.0000 Sh n length 100.000

2 600.0000 500.0000

n length 100.000
3

Description : The value of station equation

[Insert]: Select a station equation data, click [Insert], insert a station equation data
above the selected data, enter the start station and end station;

[Delete]: used to delete the selected station equation data.
Note:

(1) When inputting station equation and other road data, you need to input real numbers,
which will not be described in detail later;

(2) Data with duplicated station equation is invalid data;

(3) Incomplete input of station equation data, switching list, incomplete station equation data
is deleted.

6.2.3 Horizontal Alighment

(3) Horizontal POI

[Add]: Input start coordinate and stake, click next to input curve type and parameters.
Users can choose curve type at the pull-down list, and input required parameters.

[Arc]: Input coordinates and radius.

[Spiral | Spiral]: Input coordinates, in and out transition length.

[Spiral| Arc|Spiral]: Input coordinates, radius, in and out transition length.
[Insert]: Insert roads parameters.

[Delete]: Delete selected roads parameters

(4) Horizontal Element

[Add]: Choose type, and input coordinates, etc.

[Line]: Input azimuth and length.
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[Arc]: Input radius and length, and choose direction.

[Transition]: Input start radius, end radius and length.
[Next]: Click until all curve parameters inputted, click Finish, and then Apply.
[Insert]: Insert roads parameters.

[Delete]: Delete selected roads parameters

6.2.4 Cross Section Mileage

Road surface and base data are consist of the standard cross section and plate width,
side slope transformation (superelevation and widening).

By cross-sectional plates, two sides are input one by one from graphic design line. Each
dish is defined by the width, the horizontal slope, and the height difference. The height
difference is the height difference between the block and the last one.

[Height design line]: Include the plane design line, the sides of the middle belt, the
left side of the road, the right side of the road, the outside of the bend, the inner side
of the curve, and the height design line can select according to the actual way.

[Add]: Click to add cross-section, select plate name, input plate width, plate standard
cross slope, click [Save] to complete the standard cross-section of the new.

[Insert]: Select a data recording file, input wait for edit road data before selected data.

[Delete]: Delete selected data recording.

6.2.5 Vertical Alignment

Edit vertical alignment, enter the mileage, height and radius (no negative or positive).
Note: Before entering vertical curve, please enter the flat curve.

[Add]: Click to add a road.

The first line: Input mileage, height.
The second line: Input mileage, height, and radius.

The last line: Input mileage, height.
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[Apply]: Click to complete input.

6.2.6 Standard Section

Road pavement data input includes input of standard cross section and plate width
(widening) and slope change (widening).

The cross section is composed of plates, which are input one by one starting from the
plane design line. Each plate is defined by width, cross slope, structural thickness,
height difference, and whether it is a main plate. The height difference refers to the
height difference between this section and the previous section.

Note:
(1) There can only be at most one motherboard block on the left and right
(2) Only positive numbers can be entered for the width

(3) Positive and negative numbers can be input for cross slope, structural thick layer and plate
height difference.

Message X | Standard Cross Section %

Width{m)| Slope (%) | Structure thickness(m} | Plate height difference(m)| Main Cross :
1 Greenbelt | 20000 1 0.1000 04000 : :
1.000% ™~
Main Cross: Whether the plate is used as the main board block for cross slope control du
o o ] ] [ | [ [
00 -3.000 -2000 -1000 0.000

[Insert]: select a data record, and input the data to be edited before the selected data;
[Delete]: delete the selected data record;

[Move up]: Move the selected data up one line;

[Move down]: Move the selected data down one line.

[Mirror to right]: If the left standard cross section is the same as the right side, you
can click the "Same as right" button to copy the left side standard cross section data
to the right side. It should be noted that if the right side standard cross section exists
When data is clicked, the same button as the right side is clicked. The original data of
the standard cross section on the right side is deleted, and the widened and super high
data on the right side are deleted.
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[Import]: Import standard cross-section data.

After editing the standard cross section of the left width, click the drop down box of
the left width to switch to the right width to edit the standard cross section data.

Message X | Standard Cross Section X

Width(m) | Slope (%) | Structure thickness{m)| Plate height difference(m)  Main Crass

1 Greenbelt 20000 1 0.1000 0.4000

Main Cross: Whether the plate is used as the main board block for cross slope control during subgrade construction

|Left = | Insert | | Delete | | Maove up | |I'\-'|:--e down Mirror To Right | | Import |
Left
Right .
Coordinate: ‘ (x=42635034.6588 y=-35328298.7825)
. .
6.2.7 Widening

When the car runs on the bend, the track of each wheel is different. The path radius
of the rear wheel is the smallest in the inner side of the bend, and the path radius of
the front wheel near the side of the bend is the largest. In order to ensure that vehicles
do not occupy adjacent lanes when turning, the curve sections with less than the
specified radius need to be widened.

[Add]: Click to add super elevation, input mileage, widen and method.
[Insert]: Select a data recording file, input wait for edit road data before selected data.
[Delete]: Delete selected data recording.

[Apply]: Click to complete input.

6.2.8 Super Elevation

In order to counteract the centrifugal force while running one the curve section, the
lateral side of the section needs to be designed higher than the inside section. The
elevation difference is called super elevation. The change of the slope is superelevation,
and this software is to distinguish the superelevation.

There are two types of slope change: linear, cubic.
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[Add]: Click to add super elevation, input mileage, method and cross slope.

[Insert]: Select a data recording file, input wait for edit road data before selected data.
[Delete]: Delete selected data recording.

[Apply]: Click to complete input.

6.2.9 Structure

Click [Add], structure including slab culvert, circular culvert, passageway, overpass.
Methods including skew as orthotropic, skew as skew. Input cross angle, forward width,
backward width, left length, right length, center height, and slope. After finishing input
all parameters, click on apply.

6.2.10 Land acquisition red line

Message X | land red line X

Left land red line Right land red line

# | Point Name| X(N)m) | Y(EXm) # | Point Name| X(N)m) | Y(E}m)

X(M): Value of X Coordinate

[ ] [ovee | [oman | [ ]

6.2.11 Slope Section Library

Users always meet several slopes with the same slope type in a road section, and it’s
really annoying to input the same slope elements again and again. So we make slope
library function, you only need to input the slope type once, find the position and then
you can use the slope element directly. Click to view all slopes.

[Add]: Click to add slope parameters, input height, slope denominator, width, slope
percentage, interior height, bottom width, outer width, and outer height

[Insert]: Insert roads parameters.
[Delete]: Delete selected data.

[Apply]: Click to complete input.
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6.2.12 Slope Section

The slope refers to the slope surface, which is made on both sides of the subgrade, to
ensure the stability of the subgrade.

Select the left or right-side slope, click [Add], users can input the initial mileage,
choose the slope template, terminate mileage and slope template. Before creating a
new slope, it is necessary to add the slope template in the slope section library.

6.3 Calculation result

6.3.1 Pile by table

Click [Pile by Table], and check the pile number, coordinates, design elevation, and
azimuth of each pile according to the set pile spacing (set in the flat design line
attribute of the road attribute).
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Mileage{m)

1 K60+700.0000
2 Ka0+720.0000
3 K60+ 740.0000
4 K&0+760.0000
5 Ke60+780.0000
b K&0+500.0000
T Ke0+820.0000
8 K60+ 340.0000
9 K60+860.0000
K&0+380.0000
K.60+900.0000

Road property

Iy 1

=il

~ Line property

Line prefix
Line name

Pile spacin

g(m)

0.0000

»

Horizontal

Alignment property

Horizontal
start melia
Start ¥(m)
Start¥(m)

Elements

Alignment Type
gelm)

Elements

60700.0000

Ul

30033127640
4323859730
Line length =

~ Vertical Alignment property

offset of d

Elevation Design Level

Graphic aspect ratio

esign line{m)

Plane

0.0000

+ Cress section property

mileage tolerance

Limit difference of middle pile

0.5

LIl

0.1

~ BorderProperty

| Border Limit |

0.01

- View Display

| View Displ,

X(N}(m)
3003312.7640
30032990585
3003285.3530
3003271.6475
3003257.9420
3003244.2365
3003230.5310
3003216.8255
3003203.1200
3003189.4145
3003175.7090

3y Display Current -

Y{E)m)
432385.9730
432400.5387
432415.1044
432429.6701
432444.2357
432458.8014
432473.3671
432487.9328
432502 4985
432517.0642
4325316299

H({m)

913.0000
912.6000
9122000
911.8000
911.4000
9109913
9105529
910.0837
000.5837
9090529
0084913

Azimuth

133%15'26.07141°
133%15'26.07141°
133°15°2e.07141°
133715°26.07141°
133%15'26.07141°
133%15'26.07141°
133°15°2e.07141°
133715°26.07141°
133%15'26.07141°
133%15'26.07141°
133°15°2e.07141°

Remards

ap

[Export]: export the pile by table in the form of excel.

6.3.2 Middle Pile table

Click [Middle Pile Table] to view the distance from each plate to the center line, as

well as the coordinates, elevation, tangent orientation.
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Message *  Midle pile table X

Coordinate

Index Mileage({m] Distance(m) X{N){m) Y(E}m) Design H{m) | Height{m]) Azimuth Remards

Middle Pile = 00000 30033127640 4323858730 0130000 0130000 133°152607141° QD
leb BT 15000  2003313.8564) 4323870000 6130000 9120000
130000 | 30033222317 4323048816 0127700 | 9127700
1 K60-7000000 leftAFTE | 170000 30033251448 4323076227 0129800  912.9800
rightthi4hfEE 15000 30033116716 4323840451 9130000 | 913.0000
HightflZI=iE 130000  3003303.2063 4323770648 0127700 | 9127700
ghtAFFE | 170000 | 30033003832 4323743233 0120800 = 9129800
Middle Pile = 00000 | 3003209.0585 4324005387 09126000 9126000 133°1526.07141"
letER4ES 15000 | 30033001508 4324015666 0126000 = 9126000
2 KE0-7200000 IefilZ0S:E | 130000 30033085262 4324004473 9123700 912.3700

Lor 1 sTiae 4= = A amms | amemoadm ame s amen Amen

[Export]: export the middle pile table in the form of excel.

6.3.3 Straight song table

Click [Straight song Table] to view the curve elements and the position of the main

Message X Straight Curved Table X
Element Main Point
Mileage (m) In Spiral Length (m) Easement Curve Param A] In Spiral Length (m) ZH (m) QZ (m)
Intersection name | X (m) Ci jus Ry (m) Arc length (m) Length of curve (m) | X(m) X X(m)

Y {m) Out Spiral Length (m) | Easement Curve Param A: Out Spiral Length (m) Y (m) ( Y{(m)
K60+700.0000
30033127640
4323859730
KE2+1120192 2516893 K61+8603300 | K§1+8603300 | K62+111.1740  K62+362.0180
30023451425 | Right 011°29'52.25470" 2500.0000 5016883 5016883 30025176788 30025176188 30023368325  3002139.5897
4334143245 25156893 4332310232 4332310232 | 4334047859 4335595675
K63+203.4566 1762607 K63-027.2060 | K63+027.2060 | K63+2032642  K63-3793224
30014523846 | Right 006°43'20.74891" 3000.0000 3521165 3521165 30015963354 | 30015963354 | 30014496521  3001297.5131

<] I v

[Export]: export the straight song table in the form of excel.

6.3.4 Line element list

Click [Line Element List] to view the mileage, coordinates, azimuth, starting point
offset, line element type, curve length, radius and cyclotron parameters.
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AN

2
3
4
5
6 ZH
7 HY
8 YH
L] HZ
10 ZH

11 HY

Message X Line element list X

Point Name | Mileage(m)

1 QD

K60+700.0000
K61+860.3300
K62+362.0150
K63+027.2060
K63+379.3224
K64+181.4945
Kb4+281.4949
K64+535.7009
K64 +635.7009
K65+000.5509
K65+100.5509

X(N)(m)
3003312.7640
3002517.6188
3002139.5897
30015963354
3001297.5131
3000592.6838
3000506.6510
3000347.2737
3000314.0137
3000205.1427
30001724368

Y(E)m)
4323859730
4332310232
4335505675
4339434293
4341203027
4345123121
4345631831
434757.0688
4348513200
4351995478
4352940093

Azimuth

133°15°20.07141°
133°15'26.07141°
144°45'18.33312°
144°4518.33312°
151°28'48.07502"
151°28'48.07502"
145°15'07.98738"
113°35'21.57143°
107°21'41.39804"
107°21°41.39804"
11273412.74406"

Starting point offset(L-R+)(m)

line

right circle
line

right circle
line

left curve
left circle
left curve
line

right curve

right circle

Curve Length(m} | Radius{m) Cyclotron parameter

1160.330
501.688
665.188
352116
802172
100.000
254,206
100.000
364.850
100.000
814,677

2500.0000

3000.0000

0.0000/ 460.0000 A=2144761

4600000

460.0000/ 0.0000 A=21447861

0.0000/ 5500000 A=234.5208
550.0000

[Export]: export the line element list in the form of excel.

6.4 Tool

6.4.1 Spiral Curve Calculator

Click [Spiral Curve Calculation], select the calculation content, enter the relevant
parameters, and click [Calculate].

~Spiral Curve Calcula

2

Lilelg]

o

Calculation Content

® Spiral Curve Parameter

) Begin Radius

() End Radius

Begin Radius

End Radius

Spiral Curve Length

Spiral Curve Parameter

® Begin radius > End radius

E

Begin radius < End radius

| Calculate || Close |

CHCNAV CGO2 SOFTWARE USER GUIDE | 2020-4

Page | 140



CHCNAYV

6.4.2 Retrograde curve decomposition

Click [Retrograde curve decomposition], select the calculation content, enter the
relevant parameters, and click [Calculate].

Back curve decompasition calculation X
Intersection coordinates Curve parameter
Begin point Radius ‘ 0 |
¥ |0 -
Extend multiple ‘ 3 H
¥ 0 Carner ‘ |
Intersection] Post-decomposition intersection coordinates
X | 0 | Result | =
¥ | 0 | Intersection
x |0 |
_ v oo |
End point
X | 0 | Intersection?
0 | x [0 |
! v [o |

| Calculate || Close |

6.4.3 Oval curve calculation

Click [Oval Curve Calculation], select the calculation content, enter the relevant
parameters, and click [Calculate].
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O

|
val curv

Intersection coordinates

begin point
x [0
v [o

Intersection 1

x |o
v [o
Endpoint
x |o
v [o

Curve Parameter

First spiral curve length | 0

o]
Second spiral curve length D
Third spiral curve length D
b ]

parameter A

parameter A

DY CE—
] C—

Intersection Coordinates

Intersection 1

x o |
v [o |
Intersection 2

x o |
v [o |

(e  —

6.4.4 Batch calculation

(1) Batch verse

Click [Batch calculation]) - [Batch verse]

Enter mileage, offset, included angle or copy data, and click Calculate to get the design
coordinates and design elevation of the mileage.
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Batch
Batch

Mileage(m]} | Offest(m) Angle(dd.mmssss) | X(N}{m)| Y{E)(m}| H(m}| Roadbed Height{m])

| Offest ‘ |Cveane Melhage‘ | Calculate | ‘ Export | ‘ Close |

Stars Plle S End Pile

Export: Export the positive calculation results in the form of an Excel table.

Note: If there is no vertical design line, the design elevation column is empty

(2) Batch inverse
Click [Batch Calculation]-[Batch Inverse]

Enter the coordinates X, Y, or copy the data, and click Calculate to get the mileage and
offset of the coordinates.
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| Calculate ‘ | Export ‘ | Close |

Export: export the inverse calculation results in the form of an Excel table.

6.4.5 Cross section merged

Click [Cross section merged] to edit or import cross-section data

Map Cross section merged X

1.600
1.400-
1.200-
1.000-
0.800-%
0.600-%

T T T T T T
-5.000 -4.000 -3.000 -2.000 -1.000 0.000 1.000 2.000 3.000 4.000 5.000

Cross-sectional mileage

Import Section Peint File Format : mileage offset height
‘ Bk | | imposh H ‘ Expgh H Import Pile File Format : mileage height

Delete: delete cross-section data
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Import: Import cross-section data, which can be divided into append and overwrite.
Append means not to delete the original section data, but to add newly imported
section data. Overwrite means to delete the original section data first, and then add
the newly imported section data

Note:

(1) Import can import cross-section data, and can also import middle pile data. Section data
format: mileage, offset, elevation. The format of the middle pile data data: mileage, elevation. .

(2) The supported formats for import are: xls, xIsx, csv.
(3) The imported Excel table data does not read the first row of data by default.

Export: Export cross-section data. The data formats that can be exported are: Haiti data,
latitude data, CASS cross-section, CSV, DXF.

7 UAV

7.1 Open/Export

7.1.1 Import

Click [Import], users can import the UAV data.

For CHCNAV P316:
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Data Import X

UAV Type  |GHE-P316 - [ impartai |

Raw pos data | E:\Technical material\/_Demo_Data\UAV\P316\Pos_Point_20180108163759.txt

Rover gnss data | EATechnical materiahZ_Demo_Data\UAV\P316\Moving Station_20180108163758HCN | |

Exposure time | ErTechnical material\?_Demo_Data\UAVPI168\Gps_Point_20180108163758.txt

Base gnss data

|
|
|

1 E:\Technical material\Z_Demo_Data\UAV\P31641031035008H.HCN
2 E:\Technical material\Z_Demao_Data\UAVP316410310350081.HCN

[UAV Type]: This refers to the UAV model name which needs to be post-processed.

[Import All]: User can import all the data via selecting the data folder(should put all
data into one folder).

[Raw POS Data]: This refers to the POS data recorded by UAV, users should import the
POS data in TXT format.

[Rover GNSS Data]: This refers to the GNSS data recorded by the rover station on UAV,
users should import the rover station observation data.

[Exposure Time]: This refers to the exposure time of each capture, users should import
the exposure time file in TXT format.

[Base GNSS Data]: This refers to the GNSS data recorded by the ground station, users
should import the base station observation data. It also allows for modifying the
configuration of the base GNSS data.

[Confirm]: Click to start importing data, and users can check the data in UAV view once
the data has been imported successfully.
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Al

USU &7 23813530 W
030°27'24.18306" N
030°27'23.15173"N-
030°27'22.12041" N
0302721 .DSQOS“N—:
030°27°20.05776"N—g - -
030°2719.02644"N— - -
030°27"17.99511" N
030°27"16.96379"N
030°27"15.93246" N
030°27'14.90114"N -
030°27"13.86082"N—§ - -
030°27"12.83849"N— - -~
030°27'11.80717"N—3 -
030°2710.77584" N}
030°27'9.74452" N
030°27'8.71320"N-
030°27'7.68187"N—
030°27'6.65055"N—
030°27'5.61922"N—
030°27'4.58790" N
030“27'3.55658"N—:
030°27'2.52325" N
030°27"1.49393" N
030°27'0.46260"N—

nnnnnnnnnnnnnnnnn

Map | DatalistTile X UAV View X

T | — T
114°28'37.08288"E

i|||| ||||i|||| |||i||||
1'28.83229"E 114°28'45.33347"E 114°28'53.58407"E

T i T T | T
114°29'1.83466"E 114°29'10.08!

For DJI Phantom4:

Data Import Ny

UAVType |DilzPhantomé - | importAll-|

Base Data |C:\Users\CDF‘.S\Deslctop\RA‘-"\-"\‘l90308\GEDI[}6?G.190 | |

Aircraft frame data

E
E L

Index| Rover gnss data T | exposure ime data T | First Pheto
\:I C\Users\CORS\Desktop\RAWNDATC! 100_0005_Timestamp.MRK 100_0003_0001.JP3
Delete Craft
Select Photo
4 Il »

[UAV Type]: This refers to the UAV model name which needs to be post-processed.

[Import All]: User can import all the data via selecting the data folder(should put all
data into one folder).

[Base Datal]: This refers to the GNSS data recorded by the ground station, users should
import the base station observation data. It also allows for modifying the configuration
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of the base GNSS data.

[Add Craft]: Add the rover GNSS data and exposure time data. (PPKRAW.bin)
[Delete Craft]: Delete the selected craft.

[Select Photo]: If the photo folder is not the same with the craft folder, the user needs
to add the first photo manually into the craft to process.

7.1.2 Export Rinex

Click [Export Rinex], users will see two options: Rinex version 2.11 and 3.02. Choose
whichever you want, and then the UAV data will be automatically exported.

Processing File: 1031035008H.HCN 2/2

| J

Analysising File...

l |

After exporting successfully, an option window will pop up, and users can decide
whether to open the directory of the exported file (the default directory is the same
as the imported file.).

M AN A FRCKCEE B R RS L

1 Confirm X

Rinex convertion is finished,is open directory

OK | | Cancel

7.2 Process

Click [Process], users will see the configuration window.
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Solve

GMNSS

§/M ratio(L1)
§/M ratio(L2)

5/M ratio(L3)

Airecraft
Cam position ¥{m)
Cam position Y{m)
Cam position Z(m)
Cam position(ms)

Rolling Delay(ms)

Cut off elevation(deg) ‘ 10.00

‘ 30.00

2000

‘ 0.00

‘ 0.00

Satallite option

GPS GLOMASS BDS GALILED

|Camf'rrm| |Cance4 |

[GNSS]: Users should input the cut off elevation angle, the S/N ratio

[Aircraft]: Users should input the relative position between the camera and the UAV,
including the coordinates and the rolling delay parameters.

7.3 Data Graph

7.3.1 UAV View

Click [UAV View], users can call out the window to vie UAV data.
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Map | DatalistTile X UAV View X

Al

USU &7 23813530 W
030°27'24.18306" N
030°27'23.15173"N-
030°27'22.12041" N
0302721 .DSQOS"N—:
030°27°20.05776" N~
030°27"19.02644 N
030°27"17.99511" N
030°27"16.96379"N
030°27"15.93246" N
030°27'14.90114"N -
030°27'12.86082"N—
030°27'12.83849"N
030°2711.80717"N—
030°2710.77584" N}
030°27'9.74452" N
030°27'8.71320"N-
030°27'7.68187"N—
030°27'6.65055"N—
030°27'5.61922"N—
030°27'4.58790" N
030“27'3.55658"N—:
030°27'2.52325" N
030°27"1.49393" N
030°27'0.46260"N—

AsASASICA 494 a0k

1'28.83229"E

114283

7.08288"E

114°28'45.33347"E

114°28'53.58407"E

114°29'1.83466"E

i T
114°29'10.08!

7.3.2 Information

Click [Information], users can view the information of each capture, including the
picture name and coordinates.

DSCo0001

DSC00002

DSC00003

DSC00004

DSC00005

DSC00006

DSC00007

DSC00008

DSC00009

DSC00010

DSC00011

-2280122.97316

-2280128.45908

-2280134.99995

-2280142.71946

-2280150.79984

-2280158.72354

-2280166.62166

-2280173.76699

-2280180.87184

-2280187.61366

-2280193.80599

5008384.76169

500839812976

5008412.56984

5008425.58541

5008438.93003

5008453.08948

5008467.42451

5008481.49685

5008495.94386

5008510.28891

5008525.04960

3214246.06604

3214218.43787

3214180.44150

3214162.37651

321413470416

3214107.42970

3214080.11435

321405260365

3214025.15498

3213997.56330

3213970.18878

Longitude(WG584)
114°28'40.5480000"E

114°28'40.5120000"E

114°28'40.5264000"E

114°28'40.5876000"E

114°28'40.6560000"E

114°28'40.7064000"E

114°28'40.7532000"E

114°28'40.7784000"E

114°28'40.7964000"E

114°28'40.8036000"E

114°28'40.7856000"E

Latitude(WGS84)
030°27'24.0948000"N

030°27'23.0688000"N

030°27'22.0352000"N

030°27'21.0060000"N

030°27'19.9764000"N

030°27'18.9468000"N

030°2717.9136000"N

030°27'16.8840000"N

030°27'15.8508000"N

030°27'14.8176000"N

030°27'13.7880000"N

ipsoid Height(WGSB4)
254,000

254.0274
252.7171
251.4600
250.7892
250.8036
2511259
2507745
250.7341
2504118

250.3295

7.3.3 Display Controller

Click [Display Controller], users can choose whether to display raw data or RTK data in
the UAV view window.
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7.4 Report

Click [Report], users can see two options: UAV POS and Track. Users can choose [UAV
POS] to export the POS data in TXT format, or choose [Track] to export the flying track
of the UAV in TXT format.

POS data:
* ReferenceStation Name 11031035
* Start Time 1 01/08/2018 07:43:12 (week 1983 114192s)
* End Time :01/08/2018 08:29:04 (week 1983 116944s)
* Antenna Type 10
* Antanna Height(m) : 0.0000
* Latitude 1 030°27'30.3247442"N
* Longitude 1 114°28'57.1629097"E
* Ellipsoid Height(m) 1 7.7052
* Fixed solution ratio 1 0%
Epoch(GPST), Rover,  X(m), ¥Y(m), Z(m), Latitude(WGS84), Longitude(WGS84), Ellipsoid Height(m)
2018-01-08 08:43:22.675,DSC0O0001, NaN, NaN, NaN,
NaN,
2018-01-08 08:43:23.998,DSC00002, NaN, NaN, NaN, .
NaN,
2018-01-08 08:43:25.294,DSC0O0003, NaN, NaN, NaN, .
NaN,
2018-01-08 08:43:26.563,DSC00004, NaN, NaN, NaN, .
NaN,
2018-01-08 08:43:27.788,DSC00005, NaN, NaN, NaN, .
NaN,
2018-01-08 08:43:29.021,DSC00006, NaN, NaN, NaN, .
NaN,
2018-01-08 08:43:30.278,DSC0O0007, NaN, NaN, NaN, .
NaN,
2018-01-08 08:43:31.553,DSC0O0008, NaN, NaN, NaN, .
NaN,
Track moving data:
* ReferenceStation Name 11031035
* Start Time 1 01/08/2018 07:43:12 (week 1983 114192s)
* End Time 1 01/08/2018 08:29:04 (week 1983 116944s)
* Antenna Type H
* Antanna Height(m) : 0.0000
* Latitude 1 030°27'30.3247442"N
* Longitude 1 114°28'57.1629097"E

1 7.7052
10%

* Ellipsoid Height(m)
* Fixed solution ratio

Epoch(GPST), Rover,  Type,
2018-01-08 08:38:18.000,P11, Kinmatic(Go),None,

Solution Type,Dx(m),  std.Dx(m), Dy(m),  std.Dy(m), Dz (m),
0.00000, 0.00000, 0.00000, 0.00000, 0.0000,

std.Dz (m),Latitude, Longitude, Ellipsoid Height(m)
0.00000, 030°27'30.0879164",114°28'57.0542018",6.0863,

2018-01-08 08:38:18.050,P12, Kinmatic(Go),None, 0.00000, 0.00000, 0.00000, 0.00000, 0.0000, 0.00000, 030°27'30.0879164",114°28'57.0542018",6.0902,
2018-01-08 08:38:18.100,P13, Kinmatic(Go),None, 0.00000, 0.00000, 0.00000, 0.00000, 0.0000, 0.00000, 030°27'30.0879164",114°28'57.0542018",6.0715,
2018-01-08 08:38:18.150,P14, Kinmatic(Go),None, 0.00000, 0.00000, 0.00000, 0.00000, 0.0000, 0.00000, 030°27'30.0879164",114°28'57.0542018",6.1013,
2018-01-08 08:38:18.200,P15, Kinmatic(Go),None, 0.00000, 0.00000, 0.00000, 0.00000, 0.0000, 0.00000, 030°27'30.0879164",114°28'57.0542018",6.0923,
2018-01-08 08:38:18.250,P16, Kinmatic(Go),None, 0.00000, 0.00000, 0.00000, 0.00000, 0.0000, 0.00000, 030°27'30.0879164",114°28'57.0542018",6.0966,
2018-01-08 08:38:18.300,P17, Kinmatic(Go),None, 0.00000, 0.00000, 0.00000, 0.00000, 0.0000, 0.00000, 030°27'30.0879164",114°28'57.0542018",6.0813,
2018-01-08 08:38:18.350,P18, Kinmatic(Go),None, 0.00000, 0.00000, 0.00000, 0.00000, 0.0000, 0.00000, 030°27'30.0879164",114°28'57.0542018",6.0910,
2018-01-08 08:38:18.400,P19, Kinmatic(Go),None, 0.00000, 0.00000, 0.00000, 0.00000, 0.0000, 0.00000, 030°27'30.0879164",114°28'57.0542018",6.0913,
2018-01-08 08:38:18.450,P20, Kinmatic(Go),None, 0.00000, 0.00000, 0.00000, 0.00000, 0.0000, 0.00000, 030°27'30.0879164",114°28'57.0542018",6.0669,
2018-01-08 08:38:18.500,P21, Kinmatic(Go),None, 0.00000, 0.00000, 0.00000, 0.00000, 0.0000, 0.00000, 030°27'30.0879164",114°28'57.0542018",6.0764,
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8 Tool

Click on [Spiral Curve Calculation], choose calculation content, input related
parameters, click on [Calculate].

8.1 Tools

Click [Tools] in the Menu bar to switch to the tool section.

This section is for some separated tools, containing coordinate system, GNSS, GIS,
COGO, download, triangulation, earthwork, and grid.

8.2 Coordinate System

This part consists of the coordinate system manager and coordinate converter.

® &

Coordinate  Coordinate
System Manager Converter

| Coordinate System ]
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8.2.1 Coordinate System Manager

The tool is used to set the coordinate system parameters for the current project.

4 Coordinate System Manager =l X
Default Coordinate Systen  Coordinate System Lists: Coordiante Infomation:
b DatumRoot * | Ellipsoid | Projection | Datum Transform | Plane Calibration | Elevation Fi * l
Custom Maodel:
~ Ellipsoid
Mame Custom
a 6378137
1/ 208.257223563
I Drelete Modify Import Export Select Cancel

Users can check the specific coordinate list by selecting a specific group in the left
coordinate system group. And users will also get the detailed parameters when
selecting the specific coordinate system in the coordinate system list. Please see 2.2.2
Coordinate System in detail.

8.2.2 Coordinate Converter

Q

<
Coordinate

This is for coordinate converter by clicking the button <~ users will see a pop-up

converting interface.
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1&
- Source Coordinate System ——————————————— - Quick Operator - Target Coordinate System ———
&) Geocentric I3 Basic Datum Parameters &) Geocentric
Horizontal Paramete
® Geodetc  [ddmmssemgt] | | o | 0 Geodete[ddmmsnset)
7 Vertical Parameters
© Plane I Plane Grid © Flene

Ellipsoid Name | WGSBAwnn| | | [0 Geold Grid Ellipsoid Name | WGS84mnt|
g [00°0000.000000°N | B [00°00000000000'N |
L [000°00°00.000000°F | nimplesin et L [000°00°00.000000°F |
H [0.000000000 ] H [0.000000000 ]
File Formot || (m— File Format (mmee—] |—
Fle | | import - BechComven | File | | [Expen

The menu bar includes five options: project, coordinate system, coordinate convert,
calculate and help.

Transference interface is as following, source coordinate system, quick operator, and
target coordinate system included.

S ¥ CHC Coardinate Comvert

~ Source Coordinate Sy ~ Quick Operator ~ Target Coordinate Sy
£ Geocentric [C1 Basic Datum Parameters £ Geocentric
[ Horizontal Parameters
© Geodetic ddimmssasssssT 0 © Geodetic dd'mmsssssiss’ o
[F7 Vertical Parameters
© Plane [ Plane Geid i Plane
Elfpsoid Nome | WGS4mee| | | [0 Geoid Grid Elipsoid Nome | WG4t
g [00°00'00.000000°N B [00°00°00.000000'N |
L [000'00'00.000000°E L [000'00'00.000000€ |
H  [0.000000000 H [0.000000000 ]
File Format E e File Format E [—l_
[ |  BauwhConven | |
File Import File Export
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8.2.2.1 Project

Click [Project], users can see five options.

Pnject Coort

MNew File

Open File

Exit

[New File]: Click [New File] to create a new project, users can select the storage path
and click [Confirm] to finish.

MNew File R o [R5, ¢

Path: ChUsers\lando\DocumentsiCoordin | | Select |

Name:  Examlel|

|Cunfirm| |Cance| |

Note: The default path can’t be changed, otherwise it can’t be read.
[Open File]: Click to open the existed project file.

[Save]: Click to save the current project.

[Save as]: Click to save the project in another path and rename it.

[Exit]: Click to quit the current operations.

8.2.2.2 Coordinate System

An interface for coordinate setting will pop up after clicking [Coordinate setting], users
can configure all parameters about the system.
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IEIIipsoile'n:giecﬁonlDameufonnlﬁmothuﬁmlElmﬁonFﬁiulGooidMudlehmGlid_
e,

~ Ellipsoid

Name | wesas
a | 6378137
1f | 298.257223563

= e

[Coordinate System Manager]: Click [Select] to come into the interface of coordinate
system manager.

_ﬂm

Default Coordinate Systen  Coordinate System Lists: Coordiante Infomation:
B DatumRoot Custom{1} .Hipmﬂlyuﬁmlumemfmlﬂanhﬁmlﬂmm
Custom Modet: [Elstom ]
« Ellipsoid
Narme Immm
a | 6378137
1§ | 208257223563
|mblovess| [ Delete | [ Modify | |simparts| | Export [[save | [ Select | [nCancele
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8.2.2.3 Coordinate Convert

[Single Pt Convert]: This refers to the converting between single points. Confirm the
source coordinate system parameters, type, conversion method, target coordinate
system parameter, and then users can click [Single Pt Convert] to finish converting.

7. CHC Coordinate Convert .4
Project Coordinate System  Coordinate Convert  Calculate  Help

Source Coordinate System GQuick Operator Target Coordinate System

7 Basic Datum Parameters

® Geocentric £ Geocentnic

[ Horizontsl Parameters

) Geodetic ] © Geodetic dd®mnn’ss.ssssss”
7 Vertical Parameters
) Plane & Plane Grid £ Plane
Ellipsoid Name | MWIGS84 |# Geoid Grid Ellipsoid Name | WGS84
X 0.000000000 B 0050000, 000000 N
Single Pt Convert
¥ | 0.000000000 L [000*00"00.000000°E
Inw Single Pt Convert
Z | 0.000000000 H | 0.000000000
File Format |Nameneh File Format =
I Conwert
File | [import Bateh Co File Export

[Inverse Single Pt convert]: This refers to the inverse-converting between single points.
Confirm the source coordinate system parameters, type, conversion method, target
coordinate system parameter, and then users can click [Inv Single Pt Convert] to finish

converting.

¥ CHC Coordinate Comvernt
| Project Coordinate System  Coordinate Convert  Calculate  Help

Source Coordinate System

@ Geocentng £ Geocentng
) [ Horizontal Parameters E " u
) Geodetic 0 Geodetic dd*mm s5.555558°
I Vertical Parameters
a r
Flane ] Plane Grid Plane
Ellipsoid Name |WGSS4. & Geond Gnd Ellipsoid Name | WGS84
X 0.0000D0000 B | 000000000000 N
Single Pt Convert
W 0.000000000 L | 00000 00.000000"E
Inw Single Pt Convert
z 0.000000000 H | 0000000000
File Format Nameneh File Format =
File File Export

Quick Operator

[ Basic Datum Parameters
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[Batch Convert]: This is used to batch convert the coordinates. Firstly, confirm the
source coordinate system parameters, type, conversion method, target coordinate
system parameter that is set in Coordinate System Setting, target coordinate system

type and file formats, then click 1 = to the interface of modifying file format.

~Format Edit L

Information

Separator | comma -
Fredefine Preview
B e
L
H | add
X
V
:

|C|:mﬁrm| |Cancei|

Click [Confirm] to finish.
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¥ CHC Coordinate Convern x
Project  Coordinate System  Coordenate Comvert  Caloulate  Help

Source Coordinate System Cuick Operator Target Coordinate System
Geocenting [ Basic Datumn Parameters Geocentng
B Honiontal Parametert
0 Geodetic o M e . O Geodetic
[ Verhical Parameters
& B
orve Y Plane Grid ® Flane
Elpsoid Marme 3654 . L Geowd Gnd Elipsoid Name 3054
8 [ | n |MNaN
= Sngle Pt Comvent
L Mah | e | MalN
lrve Sungle Pt Cormvent
H o D0000aac00 b Q.QC0O0O000
File Format  Mamsnah = - Ede Format & -

Batch Convert

Set the file format, and click [Import] to choose files needed to batch convert.

Choose the target file, click [Open] to import it. Later, then click [Batch Convert] in the.
After the conversion set the format and path to export.

Note: Please keep the format of setting files and chosen files are in common.
Otherwise, it will fail.

[Import Conversion File]: Click [Import Conversion File] to import conversion files for
batch converting.

[Export Conversion File]: Click [Export Conversion File] to export conversion files
after batch converting. Input file name, and click [Save] to save it.

[Export File Format Editor]: Click [Export File Format Editor] to set the format for the
batch conversion files.

[Conversion Report]: Click [Conversion Report] to save the corresponding report.
Users should input a name for report and press button [Save].

[Conversion Report Config]: Users can configure parameters for the report and click
[Confirm] to finish.
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Convert Report e Bl

Contain Convert Parameters
Contain Source Data

Contain Target Data

|Cunﬁrm| |cance4|

8.2.2.4 Calculate

The calculation parameters include datum transference parameters, plane adjustment
parameters, and height fitting parameters.

Result

[Datum Transference Parameters]: There are three calculating methods including 3-
parameter, 7-parameter and strict 7-parameter for datum transference parameters.

Select parameter type, calculating method and set the data format, then click [Add]
to add points to calculate.
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“Parameters Cakculation m—,
TYPe  Datum Trans Pacaons 2
Method |3 Dacams -

Add Delete - dmport. Format ddmmssssssss - Colcvlate  Export Setting Expont

Rewlt

Set the related parameters and add points, then click [Calculate] to finish.

[Plane Adjustment Parameters]: There are 4-parameter and best practice for plane
adjustment.

4-parameter contains four parts of North offset, East offset, rotation angle and scale
factor.

Users should set the related parameters and add points, then click [Calculate] to finish.

Farameters Caloubstion m——

T¥P®  Plane Adpstrent
Method 4 passms

Add Cnriete import-  Format: dd.mmssssssss = Calculate  Export Setting - Expont

Rewult
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[Height Fitting Parameters]: Include four options of fixed difference, plane fitting,
curve fitting and best practice.

[Fixed difference]: Need at least one point.
[Plane fitting]: Need three points at least.
[Curve fitting]: Need at least six points.

[Best Practice]: It adopts transference model from TGO, includes five parameters,
north origin point, east origin point, north slope, the east slope and the high difference
constant. Users should set the related parameters and add points, then click [Calculate]
to finish.

| Parameters Caloulation e g
TYP®  Height Frting Parsms
Method  pest Fractice

Add Delete mport - Format ddmmssssssss - Calcudate  Esport Setting  — Expont

Resuh

Source H Target Name Targetn Target & Target h

[Import]: Click to import the conversion data.
[Export setting]: Click to set the content of the export file.

[Export]: Click to export the conversion parameters.

8.2.2.5 About

Users can check the info of the tool software, like version and brand
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! CHC Coordinate Convert Version 1.0.0.0

Q 2017 Shanghai Huace Navigaition
6.._1..) Technology Ltd, All Rights Reserved
0K

8.3 GNSS

This menu contains four tools: antenna manager, ephemeris forecast, ionosphere

prediction and HCN file viewer.

HE Ephemeris Forecast
& lonosphere Prediction
Antenna i .

Manager 1 HCN File Viewer
GNSS

8.3.1 Antenna Manager

Click [Antenna Manager] to check and modify antenna parameters.

) GNSS Recewer Anten Azeragth[*] Satellite Syste... Carrier Phate 00" /mam] Q.0% Trmarm]
[ a- ] NUM
Users can select some antenna from the left list to check the details.
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File{El EditE) Settings(3) Help |
33 GNSS Receiver Ant ~ | Property Value Agierwth(*] Satellite Syste..  Carrier Phase 0,07 Trmm) 5.0%Tmm] |
o :_| Unlcnown Artenna Type 35.02.TSADM  MNON | 7 GRS L 0.000000 02200000 |
# ) CHCNav Marufacturer FSMAVIGATION ! GPS 1z 0000000 -0.000000
= ISNAVIGATION Description TS4-100 assembly wit I
1 ¥s-02-TsaADR .
[ 385027847 ::: L";T :f:w e '
= 00 Aerolrtenna Radiuslm] 0,000000
i Allen Osborrne
5 51 ALTUS To Phase Cemter HO[m] Q000000
. T Bottom DH[m] Q000000
#-_] Antcom
. GPE LT Phase Center Offseti..  3.200000
200 Ashrech
4 21 Champion Istr GPS L1 Phase Center Offseti... 2.300000
o 3 DatsGrid GPL L1 Phase Certer Offcet(. 254400000
w2 Gutec GPS L2 Phase Conter Offseti..  3.600000
+ {23 Harxon GPE L2 Phase Center Offseti. 0700000
= Hemizsphere GPS L2 Phase Conter Offsat(... 284000000
-0 HI-Target
5] Horizon
350 ITT
o] Javad
{2 KOUDA - |
< S » < > < ?I
e ] . NUM
8.3.2 Ephemeris Forecast
Click [Ephemeris Forecast], users can analyze and check the ephemeris.
5 Ephemeris-Fosscast -
Pararneter Setting  Graphic  Lamguage Help
Satellite Systemn [ GPS P GLOMASS 0 BDS B GALLIED
A Elevation
“] Satellite Counts
@ v
= visibility
il 00e:
- Woald Projection
[Parameter Setting]: Click to set time zone, instrument parameters, acquisition
condition and ephemeris file.
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e O e X

1 | Time Zone | Instrument Parameters | Acquisition Condition | E *

Farameter Setting
Latitude: N
Longrtude: E

Time Zone: | yTc+08:00

-

a0

17

Confirm Gancely

After that, click [Confirm], it will calculate automatically to show the results.

Parameter Setting  Graphic  Language Help

Satellite System [ GPS ] GLOMASS & BDS [ GALLIED

Satellite Counts

,q Elevation

“] Satellite Counts

‘ Sky Map

| == visibility

il 00P:

B world Projection

Ca!cula!ing...

Cancel

Users can change elevation, satellite counts, sky map, visibility, dops and world

projection to check the results.

[Graphic]: Click to see the information like elevation and satellite counts

[Language]: It supports Chinese and English.

[Help]: Users can view the version of the software and the ownership of the company.
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8.3.3 lonosphere Prediction

Display ionospheric conditions at present and update every 10 minutes. Solar storms
occur once every 11-year, along with the period of sun pot activity. The frequency and
intensity of ionospheric storm is related to sun pot. When the solar wind swept the
Earth, it will change the electromagnetic field, causing geomagnetic storms and
ionospheric storm, affect communications, especially short-wave communications, for
example GNSS.

TEC Map 2017-10-24 02:30:00 UT
Institute of Geology and Geophysics Chinese Academy of Sclences TECU

Latitude

70 80 90 100 110 120 130 140
Longitude

8.3.4 HCN File Viewer

Click [HCN File Viewer] to check HCN data.
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2 HCN Data Manager X |

HCN Fie Imported

Station Name

Station Code

Ant.Height(m)

Ant.NO

Ant.Type Unknown v ’
Measure To Unknown v

Recp.NO

Recp.Type l

Recvp.Version

Approximate(X)
Approximate(Y)
Approximate(Z)

Interval [s]

ol ol o o e

Leap Seconds [s]

Time of Frrst Obs

Press button " ' to choose the HCN file.

[Open]: Click to open the file.
[Save]: Click to save the modification.

[Quit]: Click to exit the current interface.

8.4 GIS

[SIT Compression]: It is used to compress and transfer a TIFF file to SIT file.
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[: SIT Compression X
SourceFile SavePath State
1 1 20 1 2 20 3 )
m : ||IIIII.||||||||l|l|l| Gl’etﬁ : .j|]-ll||||.|||lJIIIIII Bue . LT LR TR LTI N Qu:hh . —Ins %
Selectfde Delete Start

Click [Select File] to select a file to be compressed, then click [Open], and the file will
appear in the tool interface, users can click [Start] to start compressing.

8.5 COGO

8.5.1 Angle Conversion

Angle conversion can convert degrees, minutes, seconds and radians among these 3
types of converter.

ToolBox =
(118 1|26 |: |54 DM
| 118.448333333333 | Degree
| 426414 | Seconds
| 2.06731341016641 | Radian
| Reset—| |- OK-|

Enter a value in degrees, minutes and seconds edit box, click on the OK button to
calculate the value of the corresponding degrees and radians.

Similarly, it can convert radians to degrees and degrees, minutes and seconds, or
converts degrees to radians and the value of every minute.
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8.5.2 Equal Angle

Choose three points A, B and Cin the map, and input the distance BP, then click [OK]to
get the result, the coordinate of point P.

8.5.3 Deflection Angle

ToolBox

B
Conditions: Point A,B,C and BP.
Point P is on the hisector(or its
reverse extension line) of angle

ABC.
Calculate: Coordinate of P.

A
ETR—
 ErR—

B
T
EC—

C
T —
EER—

(A

Result:

x| 18.7654175790248 |

¥| 45.3380810736267 |

ox

Choose three points A, B, and C on the map, and click [OK] to get the result, the

deflection angle from AB to BC.
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ToolBox *

Conditions: Point AB and C.
Calculate: The deflection angle of
line AB to line BC.

A

x| 519 [Mag]

¥[ 23.00 |
hlo |

B

am s

y[25.14 |
hlo |
c

x| -8.56 I

y| 2333
hlo |
Resulti 136:40:13.5264547523775 |

oK

8.5.4 Eccentric Point

Choose the point A in the map and input horizontal distance AP, vertical distance PP1
and Azimuth angle of AP, then click [OK]to get the result, coordinate of point P.
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ToolBox x

@F
[:H
p .
Y
; ,f:;l@f
St
i ] /

Known: point A, azimuth angle of
AP horizontal distance of AP and
height difference.
Calculate:Point P Coordinates.

Crigin (A}

x| 2242 |

¥[ 25.139 |
hlo |

ey
Distance (AP')

et EN
Distance (PP') 52

AzimuthAngle | 55:38:33.0000000

P
X| 45.4838691297748

|
v| 26.6624705518853 |
52 |

8.5.5 Intersection Point

Click [Eccentric Point]to pop up the interface as Figure 7-52 shows. There are three
methods to reckon the coordinate of point P.
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ToolBox x|

2 Points
2 Sides

4Known
Points

2 Points
2 Angles
®
B ]
Af Xc

Known: PointA, B. C. D.
Calculate:Intersection

coordinates between AB and
CcD.

A
x[ 424
y[25.14
B—
T
¥[ 26,57
C—

x[ 519
¥[ 23.00
D—

x[ 856
y[2333

Result:
x| -2.12399464840474 |

)"| 22.6997680219506 |

Reset OK

If there are four known points, users choose point A, B, C and D in the map, then click
[OK] to get the result, coordinate of point P.

If users know two points and two sides, choose [2 Points 2 Sides].

If users know two points and two angles, choose points A and B, and input angle PAB
and PBA, then click [OK] to get the result.
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8.5.6 Dividing Line

4known | 2 Points | 2 Points
Points 2 Sides | 2 Angles

& B

Known: Point A,B and Angle
PAB,angle PBA.

Calculate: Point P{Point P is on
the lefe side of AB).

A

% -5.19260917203554 |

y| 23.0075207350728 |

B

x| -4.24290269909322 |

y| 25.1388896397867 |

Angle PAB| 32:04:02.2200000
Angle PBA| 54:11:09.3000000

Result:
xl -3.618099602775725

)fl 24.0653697324498

|
|
Cook

Select start point and end point, select method, input step and first point name, then

click [OK]; it will remind users a

-

A

successful division.

*[ -4.2420

¥[ 251288

h|o

B

x| -5.4814

¥[ 26.5656

h|g

Method

Step
Length

FirstPointN
Increment

Code

PointName:

| Fixed Step

[1

ame |a

|2

22
X Z
-4.2429 25.1388 0
-4.8984167167125 25.893980663226 0
-5.4814 26,5656 a
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8.5.7 Coordinate Inverse

Choose points A and B on the map, then click [OK] to get the result.

e
A

x| -4.2429 |Map)|
y| 251388 |

o |

B

x| -5.4814 Map|
y| 26.5656 |

o |

Parameters Value

AzimuthAngle | 130:57:31.8303795509538

Elevatingfngle | 0:0:0.0

Horizental Distance | 1.88034922393929

Tilt Distance | 1.88934022393029
NorthOffset -1.2385
EastOffset | 1.4268 |

Hetight Difference | 0 |

Gradient | 0 |

8.6 Download

8.6.1 RAW Files from FTP

Use this tool to log in FTP to download RAW files through connecting receiver.
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. RAW files from FTF -, T
FTP Address:
UserMName: Password:
Local Address: | “Frogram Files («BENCHCNAVICHC Geomatics Office 2\DownloadData - Crefault
Back Open Dir
Diowmload Chose
Steps:

(1) Connect smart receiver via WIFI.

(2) Enter FTP address, username, password to log in to download.

(3) Enter the file download directory, select the files to download and click the
[Download] button to do it.

(4) Click on the [Open Dir] button to enter the directory of the downloaded file and
check the downloaded RAW file.

8.6.2 GNSS File Downloader

Users can download data from Internet by using this tool.

' GNSS File Downloader = Bl X

# File Name File Type Sup Type Status File Path File Address

Address:  igs:ensgigndr

From: | 4/14/2020 8] 7o: [4s2072020 &

storage path: |CAUSErs\CORS\Documents\CGO2\Project\Roach GNSS\ PreciseEPH\ E

Ephemeris: Ultra Rapid 0 Fastld FinallZ] Broadcast
Clock Bias: [0 Fastl] Final
Polar: [ Ultra RapidlT] FastC] Final
Other: [0 Hardware Delyl] Tical CorrectionlC]] Observation
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It is used to download the ephemeris data, the clock difference information data, and
the observational values of various IGS stations from IGS.

Steps:

(1) Select an IGS website.

(2) Select time periods, such as May 1, 2017, to May 1, 2017, it will download all the
observations on May 1st.

(3) Select the storage path; the default path is the PreciseEPH folder under the GNSS
directory of CGO Project.

(4) Select the file type to be download and check it.

(5) When the observation file is checked, the name of the station needs to select.
Otherwise, the observation value file will not be downloaded.

(6) Click the download button, and the downloaded file will be displayed in the list on
the right, and the downloading status is displayed.

“u GNSS File Downloader = Bl X

# | _File Name File Type | Sup Type | Status File Path
Address: |igsensgignific -
| g ‘ 1 brdc1050.20n.2 Brdc Download success! Ci\Users\CORS\DocumentshCl
From: | 4/14/2020 8] To: [ 471472020 = 2 brdc1050.209Z  Brdc \:l Downloading! C:\Users\CORS\Documents\C
Storage path; | C\USEr\CORS\DocUments\CGO2\Project\Road\GNSS\PreciseEPHY E 3 | brdc1050.20L.7  Brdc Not Dawnloaded! C:\Users\CORS\Documents\C|
Ephemeris: Uttra RapidlE] Fastdl Finall#] Broadcast
Clock Bias: [0 Fast Final
Palar: Ultra Rapid[E] Fast[] Final
Other: [0 Hardware DelylT] Tidal Correction[T] Observation
< 1 ’
|

(7) Click [Eph to CGO] to import the ephemeris to current project.

8.7 Triangulation

Users can use this tool for triangulation of data files.
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Generate Triangulation NetWaork R = [ ¢

Data File | || |

Convert File | | | |

Choose the right files and press [Open]. In the same way, after selecting the same path
of the conversion file, you can click [Generate] to complete the transformation of the
triangulation.

Note: It supports two current formats, DAT and DXF.

8.8 EarthWork

Earthwork calculation is an important step in the project design. The engineer should
know the earthwork to estimate the cost of the project.

CGO2 software provides two methods to calculate.

Surface with height:

Surface with | Surface without
Height | Height
AboveSurface | |
Border | |

Height | |

Sparsity | |

Coefficient

Reset

B
Click “—'to add the above surface file and the border; input the design height and
the sparsity coefficient(normally 1). Then [Export] the result.

Surface without height:
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Surface with
Height

Surface without
Height

AboveSurface |

|

BelowSurface

Border |

|

Sparsity |
Coefficient

™

G
Click “——to add the above surface, below surface file and the border; input the 1).

Then [Export] the result.

8.9 Grid

This part contains one gid editor tool.

8.9.1 Grid Editor

iaa

Grid

Editor
Grid

This tool mainly used to edit the grid file. User can merge or cut the grid file to generate

new file. Click the [Grid Editor] to open the editor interface, like below:
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{11-Grid Editor e B e X

File List

o
5
&
&

Lat: 60°55'40,555930"
Lng: 074°31/52,500000" ‘ )
Zoom Levek: 3 Maroc HCYO1E faa) ) Clear Import Grid File

Grid Range Scale Grid calculation result Interpolation Method

G
00°00'00.000000 Scalelat Rows Bicspline SO oS I |
c

This tool support to merge/cut the Geoid/Plane Grid.
The Geoid Grid supported: GGF,GRD,GSF,CGD,GDF etc;
The Plane Grid supported: DAT,GRD,PXY,CGO,0SGB etc.

Please follow the steps below:

1) Click [Import Grid File] button, select the target file to import;
2) Click the [Cut] or [Combine] button to edit the grid file.

3) Choose Interpolation mothod, click the [Compulational grid] button to
calculate the new gid file automatically;

4) Click [Generating grid], input the file name, save the new grid file.

[ Map tool bar]

.
Click [Select] button , after that user can choose one of the grid files on the map,

the grid file info will be shown at the bottom interface, Including the Grid Range, Scale,
Grid calculation Method, etc.
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AL

Click[Pan] button hE , after that, the user can drag the map via long pressing the left

mouse button. Right click to end the operation.

Click [Zoom in] button , the user can zoom in the map based on the mouse

location. Right click to end the operation.

Click [Zoom out] button , the user can zoom out the map based on the mouse

location. Right click to end the operation.

Click [Zoom to Center] button E after that, if the user left click one point on the

map, this point will be shown in the center of the map.

Click [Full screen] button to show all the grid file on the map.

Click [Cut] button , right-click to select the grid range. Right click to end the

operation.

{11-Grid Editor o e X

'7&‘ 1Q g‘ g ‘: ‘E ") ‘i File List

FINLAND ETRS89 GK25FIN_v.CGD ©»

FINLAND ETRS89 GK25FIN_v.CGD RGF93 _ CC42 v.CGD o

United;Kingdom

e L Deutschland
RGFO3~ CCA2_v.CGD

Lat: 72°07'40.570611" 93
Lng: -031°17°20.625000" NEX.520

Zoom Level: 3 = ! Gleans| import:GricFile
Grid Range Scale Grid calculation result Interpolation Method
& I gri
62°25'51.867238" ScaleLat Rows 0 @ Bi-spline mpuiationsigne
-022°19°27.187500° 063°06'19.687500" Cols 0 O s
4870626752278 Scalelon Points 0 Generating grid

Click [Combine] button , left click to select multiple grid areas. Right click to end

the operation.
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slefefal:=] (@& =
% FINLAND ETRS89 GK25FIN_v.CGD €
. GK25FINv.CGD - RGF93 _CCA2.v.CGD ©
1s d
United|
Kasascran
Esf rkmi
EANGD Turkiye urk

A b ey

Lat 50°42'43.540823" s vcvoco .

Lng: 026°32'34,687500" o ety

Zoom Level: 3 . o |- Clear import Gridfile

Grid Range Scale Grid calculation result Interpolation Method
- Computationalgrid
00000 ScaleLat Rows 1149 @ Bi-spline | compustonaigia |
0/00.000000° Cols 1156 © Bitinear
5 00000000 ScaleLon Points 1328244 ‘ Genermting gt |
. .
[File list]

Click [Import Grid File] button |"""|:""'rt GridFile| solect the file type, file format, file path,

click [Import].The imported file will be shown on the map and the file list.

“Impert Grid File

e |

@ Geoid Grid ) Plane Grid

File Format |CGD File

File Path

|c:xusers\cﬂﬂsmown|c.adsmGF93_| | |

| Import | | Cancel |

Click [Clear] button to remove the file inside the file list.

click the display button “* to display/hide the grid file(on the map).

[ Grid info]

Click [Compulational grid] button to calculate the cut/combined grid data. After that,
the calculation result will be shown in the grid info interface. Including the range, scale,
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and the calculation result.
Click [Generating grid] button to save the cut/combined grid file.

Generating grid X
* * » ThisPC » Downloads v D Search Downloads »
Organize ~ Mew folder Bz -

/& OneDrive - CHC I () Name Date modified Type Size

[ FINLAND ETRS89 GK25FIN_v.CGD
[ RGF93 _ CC42_v.CGD

CGD File 891 KB

[ This PC
- CGD File 627 KE

. 3D Objects
[ Desktop
Documents
; Downloads
J’! Music

[&= Pictures

m Videos

i, Local Disk ()
s Local Disk (D:)
e Local Disk (E:)

File name: || ~

Save as type: | Grid file(*.CGD) ~

~ Hide Folders Cancel
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9 Support

Click [Support] in the menu bar to switch to the support module.

CHC Geomatics Office 2

Project  View  GNSS  Roads  GIS  UAY  Tools | Support

[ :
® @w it & & B B
User Release Work About || Registration Module | Feedback
Manual Notes Process Control
‘ Help ” License. ‘ Feedback
Workspace > x Property MRS
@ CGO2 Project
— - x
Layer Manager v g x| ege =2
1 €) 0Erors - 0 Wamings ) 2 Notes N
© Close pro-2018-03-26-10-00-00 Successfully
@ Create CGO Project Ci\Users\Administrator\Documents\CGO2\Project\pro-2018-03-26-10-00-00\.cgo2 Successfully
propery [ Taoitcx [T
Scale: [1:5788 - Coerdinate: | (=175.36977,y=-254.37299)
T T T T — T

The module includes three parts: help, license, and feedback.
9.1 Help

This section mainly shows basic software-related information, including a User Guide,
Release Notes, Work Process, and About.

® @ it &

User Release Work About
‘Manual Motes Process

Help

9.1.1 User Manual

This function is used to view the help files used by the software. Click the [User Manual]
button to view the help document interface.
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9.1.2 Release Notes

This function is used to view related information of the current version of the software
and click the [Release Notes] button to pop up the version description viewing
interface.

9.1.3 Work Process

This function is used to view the description of the software workflow. Click the [Work
Process] button to pop up the workflow description view interface.

9.1.4 About

This function is used to view the software name, version, company, and other related
information. Click the [About] button to play the interface.
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9.2 License

This part mainly controls the display and concealment of software modules.

Considering of module control, this function is used to control the display and
concealment of each module. Click the [Module Control] button to enter the module
control interface.

CHCNAV CGO2 SOFTWARE USER GUIDE | 2020-4 Page | 184



CHCNAYV

Module Contral %
Module Name Visibility
GNSS
GIS
Roads
Uav
Register.. | Confirm ‘ | Cancel |

Check or uncheck the checkbox next to the module name can control the display and
hiding of the module.

9.3 Feedback

This part is mainly for the convenience of the user to feedback the relevant
improvement opinions of the software, including a function of feedback.

This function is used to feedback the relevant improvement opinions of the software.
Click the [Feedback] button to pop up the feedback interface.

Feedback X

[ ]
Website Facebook
Scan this QR code to visit our Scan this QR code to feedback
website, your problems.

You may also need:

Website: www.chenav.com Email: support@chcnav.com

The [Facebook] QR code is a micro-community for China test technology support.
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WeChat scans can enter. Questions or feedback about CGO 2.0 software technicians
will respond promptly.

Scanning [Facebook] QR can visit our website.
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CHC Navigation

Building C, NO. 577 Songying Road,
Qingpu District, 201703 Shanghai, China

Tel: +86 21 542 60 273 | Fax: +86 21 649 50 963
Email: sales@chcnav.com | support@chcnav.com
Skype: chcnav_support

Website: www.chcnav.com

Make your work more efficient



