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Preface

Preface

Introduction

This user guide has been created to assist users to install, configure and use CHC®
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

e 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

¢ Free Disk Space: At least 10 GB

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

11
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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

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

on it.

Get Started with CGO 2.0
Click [Start] = [CHCNAV] - [CHC Geomatics Office 2.0], or double-click the desktop
Ligvy

icon to run CHC Geomatics Office 2.exe.

Bl ot | View  GNSS  RTK Roads  UAV  Took  Support

w e g o

Onen
Open/Expon Property. Synchronization Function

Warkspace -0 x Preperty 4 %
i CG02 Project

" Message

1 €D 0Emors . 0 Wamings (D 0 Notes

Property | Tooiox

ale: | 3:5000. - Cooedinate: | (0,00

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.

12



Preface

2 Pro- 010539125050
* Impest Fle
51 m
fddodd i
Layer Manager v e ) escige =8
i faheakE €3 0Erers . 0 wamings () 2 Nowes &
I @ Open COO Project C\Usert\wang\Dy G ject\pro-2018-05-20-14-56-50pro-2018-05-20-14-56-50.c902 Successhully
D Loading CG0 Praject Cilisers\wang Documents\ GO\ Froj 018-05-29-14-58- 5 pro-2018-05-29- 14-58- H.cqui..
Property | ToolBox |
Seale: | 266040 mmen Coordinate: | o=-165.07177.y=-139.80851)

[Title Bar]: Show software name.

[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,
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.

13



Start

1 Start

1.1 New

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

CH Geonatics Officn 7 - peo-2018-05-79-14-58-50
Praject Voew GNSS RTE  Roads  UAV Toals Suppeart

O mew . New Project Dascription:
Hams: pro-2018-05-26-15-00-36 Name DefaultTemnplate
# Open
i 8
B Save Divecsory -

DEMO
B Save as Template DefaultTemplate

[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

14



Start

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.

15
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Property = Bl X

_! Basic Infa. I Coordinate System [ Unit/Format I Precision |
~ Basic Information

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

~ Qutdoor Information

Operator | |

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

Indoor Information

3

Processor | |

Time [ 04/03/2012 14:06 E]

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.

16
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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.

PR roject Whew GNSE RTE ﬁa-h LAy Toals Supped
wB D B @& B 2

Open Save | Dxport|| Bagic

Open/Expon
Workspace

» @ Paint
» 7 Baseline
b siLoop Closure

b B DotaSource

& i pro-2018-05-20-15-36-47

te Unit/Farmat Precision

Sy

-0 x| Map
(137

&

1.63mm

[ i
/é’ 5053
bl

f

il Mag

1] Track

#§
ra

Siishatg

b [ import Fle 552845 m
Message
6D 0 Emor 40 O Wamings | (-4 hotes

B Open CGO Project CAUsers\wang|Documents\CEOZ\Projectipre- 2018.05.28.15

Layer Manager
B R
& k » Station®GNIS

v X

|E|

30 2T\ 201805 78-15- 3547 cgod Successhully

0 Loading CGO Project C\Users\wang)\Decuments|y roject\pro-2018-08-28-15-39-47\pro- 2018-05-28-15-39-47 £g02...

© « PPKBCNSS
0 Open TGO Project CUsersvwang\Documents\CG02\Project|pro-2018.05-29-14.50-500pro- 2018.05-29-14.58-50.cg02 Successhully

© b o/ BasebneBGNSS oo 18.05-29-14-58

@ Loading COO Project C:AUsers\wang)D:

\Projectipro-2 50\pro-2018-05-25-14-58-50.0g02 -

© @ Error Ellipse @GNSS
@ T HEIGHT
[T CODENAME

@[T NAME

Property | Tooliox |

Scale: | 1409516 Coordinate: | c=3475265.77122,y=699984.30255)

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.

17



Project

2.2 Property

2.2.1 Basic Info

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

Property =B X

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

Name [ pro-2018-04-03-14-06-13r0ad | i
Zone |utc+os:00 -
Azimuth | North o |

~ Outdoor Information

Operator | |

Time [ 09/12/2017 00:00 |=|

Indoor Information

>

Processor | |

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

[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.

18
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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: |WGSB~4 v|

Ellipsoid I Projection l Diatum 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 I Datum Transform ] Plane Calibration I Elevation Fitting ] Geoid Model ] Plane Grid
Model: [WGS84

™

~ Ellipsoid
Name [ waGsa4 |
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.

19
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ml Projection | Datum Transform | Plane Calibration | Elevation Fitting | Geoid Model I Plane Grid

Method:  Tansverse Mercator Projection -

~ Projection
Central Meridian [ 117°00°00.000000" |
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
real situation.
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[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 I Plane Calibration | Elevation Fitting | Geoid Model | Plane Grid

Method: | Grid =
~ Datum
> |Gric| 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 | Datum Transform | Plane Calibration | Elevation Fitting | Geoid Model | Plane Grid

Method: |4 Parameters. -

~ Plane ¢ None

4 Parameters

dx(m)

Best Practice Parameters

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.

Ellipsaid | Projection | Datum 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
area. This fitting method requires at least six starting points.
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[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 I Datumn Transform | Plane Calibration | Elevation Fitting | Geoid Model | Plane Grid

Geoid File Format: |GSF File =

MNone |~ |

GGF File
Interpolation Method: | GRD File

GSF File
Model Parame BIN File

File Mame:

CGD File
JASC File
OSGB File
BYMN File
GDF File

-

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

1psal rojection atum Transtorm ane Calilbration evation Fittin ol odel ane Gn
Ellipsoid | Projecti D Transf; Pl Calibrati El ion Fitting | Geoid Model | P Grid

Plane Grid File Format: |DAT File >

MNone
DAT File
N: GRD File
PXY File
CGD File
OSGB File

Interpolation Method:

E:

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 o B X ‘.
.‘ Basic Info. l Coordinate System I Unit/Format [m
~ Unit
Coordinate |Metef ~ | .
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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Property o B X |

.‘ Basic Info. l Coordinate System l UnithormatI Precision
~ Precision

Coordinate | 5 H
Height |4 H F
Distance |4 H ;
Angle{Degree*Minute'Second") | 7 H
Angle(Degree) | 9 H ;
Angle{Radian) | 9 H

F

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.
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Sync Device =T

Sync Type: |allFiles) =| Sync Direction: | From PC To Android =] [syne start|
Android Path: | | [(Back | Project Path: [EASINZ BE\pro-2018-04-03-14-06-1] [rbagk] [ |F
El £ Config
B BGls

EIGNSS
[JPower
[FRoad
FIRTK

[ pro-2018-04-03-14-06-13road bru

[ pro-2018-04-03-14-06-13road.cgo2

[ pro-2018-04-03-14-06-13road.Is|

[ pro-2018-04-03-14-06-13road.sxawu

[ pro-2018-04-03-14-06-12road.sxwucenfig
[ pro-2018-04-03-14-06-13road.sym

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 X

|
k

Url: | "| Port: ‘ ‘ |

Sync Type: |Ni files(*.%)

Account: | | Password: ‘ ‘

Cloud Path | CAUserswang\Documents\CGO2\Projectipi| |iue|
[ B Cenfig

O =6l

] £ GNss

[ B Power
[] £ Road
@ BRTK
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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.

JSite Calibration e Bl X

Height Fitting Methaod | Best practice .| [

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

GNSS 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”
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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.

= Contrc T |Station T | Morth(m} East{m) Height(m) | Longrtude{Local) Latitude(Local}
Station Y1004 3454837.11426 -302984.69697 46.2049  108°36'42.0747372"E 030°56'27.1394363"N
A YY1003 3454862,53291 -302668.70274 057589 | 108°36'33.7789479"E 030°56'28.7254053"N

¥Y1006 3454084.88654 -302763.01670 50.7859  108°36'49.9185265"E 030°56'32.4260022"N
¥¥1007 345498552015 -302402.72240 BAT779  108°37'3.3439453"E  030°56'33.3234884"N

GNSSControl Point

« [ v
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°36'533.7780479"E 030°56'28.7254053"N

Station

A

GNSSControl Point

S

Horizontal POI

¥¥1006 3454984.88654 -302753.01670 50.7859  108°356'49.9185265"E 030°56'32.4260022"N
¥Y1007 345408552015 -302402.72240 BAT779  108°37'3.3439453"E  030°56'33.3234884"N

. [ v
oK /| Cancel

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

2.4.2 Parameter Calculation

Parameter types includes 7 parameters and 3 parameters, taking 7 parameters as an
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.

ipammeters(:&lculate e Bl X

Calculation Type |7 Parameters =

*Need at least 3 paired points for Datumtransformation!

il GNS5 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 o X

GNSS Point 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.
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3.2.3Zoom in

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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3.4.2 Angle

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.

L | View | GNSS RTK Roads LAV Tooks Support £
- - < Points Distance & Angle | |7 Wodkspaca| (G5 Sropary: z
& | O Pan Zoom To Center &} Zoom In & Zoom Out | [ Lnebadpeint] |- datesecion] i eereea Gy Onfine Mag Configuration
- - R - areafPerimeter o Clear | [l layerManages] |l Toalas!
Sele| & Polygon | Full [Eand] v > Neit - i MidRoias| [, Bedal] i : —
Srreen ———— #_ Paint-Line Dist, ([ Messags
| Gelect 1! View L Capture L ]! Windows. I Daline M
Workspace v 8 x| M| ¥ (property I E
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3.4.3 Area/Perimeter

Click [View] - [Area/Perimeter], users can capture and select multiple points, then

33



View

the software will calculate the distance of each line sections and the area of the
formed surface.
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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.
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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
message window. When the message window button is selected, the message window
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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.

Config X%
Format: |0'SM =
Address: | |
User Name: | Password: | |

] |

=T < Points i y: EEET— T
®x | 0 = oom Ta Center } Zoom In & Zoom Out | [ e todpeint] | datessecton) :"“:I”““"" Angle —..Wm "‘_|
Soinel| @ Polygon|  Full  [Sa.Gad) en > NestView ||~ Line MidPaint [ Bedall TN — B W Clear
Srreen #_ Paint-Line Dist, [l Message|
I Gelest 1! View il _Capture ! Measurement I _Windows i Ol
e — el [0 2 - - ¥ | Property = v 0o

4 e 20180525 10-40-18
b @ Point
b Baseline

i Loap Closure

» @ OotaSource
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b [ impont file
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-3 x|
- 4= |
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o = PPKGGNES =

-0 x|

@ k +/BaselineBGNSS

QB okron O Warmngs [ 5 Notes

@[T HEIGHT
|| @ Download Map Successtully! J«
| 0 Delete Map Successhully! I
»[TNAME ‘ 0 Ooanload Map Successhullyl
i - Hseisesennitssaii s s nnstas s SR | TN
Scale: | 38056 Cooedinate: | 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
[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

RPN Project  View | GNAS | RTK Roads  UAV Teck  Suppost
~— Configuration Observation Fles &2 Loop Closures i [=a)
El @ Configuration V - » * @ Configurstion i ¥ 4] \& G configuation
» Clear Processing Rewlts |~ % Baveline = Residual Observation Data Fi =
Import @ Detect Duplicate Stations | Process =~ oo || Adjust @ Clear Adj 5 Results Control T i S AT N Displer (| check 1 -
I Check Loop Closures Pot || 3 Stations = Observatian File Timeline Figure  Controller Ca
Import - Bascling . Adpotmant. Data Geaph . QualityGhasidng._ ||

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 x

Tire Systern | Advanced |

GPS Time Mode

i©) GPSW
i©) GPST
@ uTC 2018-03-21 0G:27:00

€ Local Time

Set Local Zone

Choose Lecal Zone: 08:00

| ) [l |

(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 | Advanced |

Rule of Baseline Generation

Min. duration of static cbservation[s]: 60

Min. duration of PPK cbservation[s]: 30
Max. length of Baseline[km]: 1000

Rule of stations processing with same name

Max. allowed distance between pointsim]: | 100

Rule of Sync/Async Loop Searching

Min. synchronous sessien(s]: 600

Imperting Option

Interval for single point[s]: 300

Confirm | | Cancel

¢ 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.

¢ 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;*.2?G;*.?2?C;*.??L;*.?P)
e Compressed Rinex file (*.??D)

e CHC observation format (*.HCN)

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

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

e Compressed HCN file (*.HRC)

RINEX Obs. File (*.270)

RINEX NAV.File (* 22N> 2G> 270> 22L*77P)
RIMNEX Compressed Obs. File (*770)

Huace Observation File(*HCN)
OEMA/V(*.NOV)

BD950/970(*.BD9)

HRC(*.HRC)

ZIP(*.ZIP)

RAR(*.RAR)

All files(*.7)

(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 Y | Duration Y | 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.

m GNSs X B -
@ Index| Contrc T | Station T | North(m) East(m) Height(m)| Longitude(Local) Latitude(Local) Ellipsoid H
Check \:\ A 1017597 | 3450110.64084 622737.73096 89.2929 121°17"14.3246571"E  031°09'56.1986065"N  89.2929
® 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 3450115.90665 622727.61512 93.9245 121%17'13.9450972"E 031°09'56.3733586"N 93.9245
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
Y 7 6 3450144.45095 622752.68720 93.7612 121°17'14.9040983"E  031°09'57.2904597"N 93.7612
BESEII:]ES 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
AR [} 3

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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CHCN AV

Met Detect Result

Different Stations With Same Mame

Point Fils Hame Distansaim| Limit[m]

157,505

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.
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
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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—

r . =
Baseline Process Parameters X

Basic I Processing ITrop. and lono. IAdvanced | L
~ Observation

Elevation Mask(®) | 20 |

Sample Interval(s) | 60 H

Minimum Epoch Number | 5 |
> | Observation Value/Best Value Auto 7

Automatic Processing Mode Auto

Ephemeris Li

Constellati
onstellation LS

L1+L2
L1+L2+L5
Lw

Ln

Lc

|

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

Basic I Processing I Trop. and lono. [Advanced |

~ Observation

Elevation Mask(®) | 20 |
Sample Interval(s) | 60 H
Minimum Epoch Number | 5 |
Observation Value/Best Value |Auto - |
Automatic Processing Mode |Ad\fanced '|
Ephemeris | Broadcast - |
Constellation GPS GLOMASS BDS GALILEO

——
T

Appied To: @ All Baselines © Selected baseline(

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

Basic I Processing ITrcp. and lono. [Advanced |

~ Processing Mode

i |

> ‘Processing |PPK
~ Observation Time
Static Minumum Observation Time{min) | 10
Seperate Processing Condition 240

min Seperate Processing Time

~ Solving Type

Solving Type |Combination

i |

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 Ko

Basic] Processing m}m
~ Trop. and lono.
Troposhperic Correction Model |Hopﬁled Model "|
lonospheric Correction Model |Auto v|
~ Meteorological Data
Ternperature(*C) | 20 |
Pressure(Millibar) [1013.25 |
Relative Hunidity(%) | 50 |
Appied To: @ All Baselines ©) Selected baseline( |Canﬁrm| | 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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I M
Baseline Process Parameters .4
M
Basic I Processing ITrop. and lono. | Advanced | L‘
~ Quality Control v
Tolerance Coefficient | 3.5 v
Time Matching Limit(s) | 0.02 v
RMS More Than | 0.04 | Nenconfg ||,
RATIO Less Than 1.8 Nonconfd |,
~ Cutoff Value v
Use Broadcast Ephemeris Less Than | 200 | kn v
Use Precise Ephemeris Less Than | 2000 | kn v
Use LC Combination More Than | 10 | k v
~ Ambiguity
Ambiguity Resaolving LAMBDA
1 Ll ¥
]
£
Appied To: @ All Baselines ©) Selected baseline( ‘Cunfirm| |Cancei | !

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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Resolving Baseline: BO1{3200035062H4 hes-=932990062A0.hes) 1/15

[ J

Resolving

[ ]

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

o,..?..,;,, B01(320003504 Shatic 3200035 932950 66 001346 Comformity JBE00B4 000132 | 1324271 000242 B47STES  DOOTIB TISIANE  Ves
@ B02(32000360¢ Static 3200036 932990 i 85 001268 Conformity R146532 Q00161 | BOTTIOT D0OR0S | 4410FST G001 1229301 Ve
Check BOIVYI00512; Static _I’YIW! _\’VIW‘ | i «0o DO0408 Conformity 0043178 QLODOST _im 00005 _-G!.?IO‘I Q00056  J1BEI4E  Ves
. BO4YY1005122 Static _W\DUE VY1004 k! 9.0 0.00406 Conformity 30043414 0.00032 _!!29!64 0.00117 _ﬂ.mi! 0.00055 3185158 Yes
goation | EO0NI0031E Suatic Y008 VY1004 i 990 DOOAIT Conformity 30043556 Q00037 | 52952 DOCOYS 851221 ONOOTZ FIBSIEE  Yes

BOGIYVYVI00612; Static wHme M L1 00 226 D007 Conformity 1TIATIN QOOI0Z 14276729 BOOTSZ | 1ISI0T9 DOOMR 2634042 Ves
A | BOTOVYI00612; Static WI006 w1005 i TR 000737 Conformity -1ZATSBES 000101 | S04TII0 DOO1SY | 420132 Q00100 1600670 Ves

Seokt Koot BOBOYY100612: Static VY1006 VY1004 4.7 Q00536 Conformity 17157760 000042 14276232 000205 13992790 D.0O0B2 263.5035  Ves
V BOSYY1006127 Static YY1006 YY1005 75 000508 Conformity 12875625 000047  50.46817 000196 7421830 000084 1600711 Yes
"“'":‘“ E10(YYI0TIZE Static Wi007 VIO LI F o0 389 DOOTSS Conformity S1S03404 QOUT08 24238382 000THY  TET26844 DOOTIT  SHTIB43  Ves
E:4 BVIVVI0TIZE Shatie wioa? w1005 i 809 000521 Conformity 1460316 Q00087 15908710 DOOTZE | 11555656 DO 2910611 Ves

Repeat Basebnes | &30y 100712; Static wioar VY1006 i o 313 00OTIS Conformity 34335058 000108 $0.61720 000152 413%63A 000112 3509028 Yes
|2h B130VY100712; Static Y1007 VY1004 i 0.7 000503 Conformity S1S.04000 000048  242.38536 000186 10027045 000105  597.3938  Yes

Leop Closure | BIOVYI007T12E Static Y1007 YY1005 :! 75 0.00453 Conformity 21450529 000037  150.08513 0.00143 11536318 000091 2910642  Yes

E1S(YY100712i Static 'mm VY1008 i ; 6.2 DOOSET Conformity 34336213 | 000045 'nmw 00219 '-n.asm QU011 3599051 Yes

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

vipy
n-f

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%.

50



GNSS

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

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

(b) Total length relative closure error

2 2 2
B \/Eﬂ tEy +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
wrong. Through testing various asynchronous loop or repeat baselines, the user can
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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 GNSE %
| - Toop NO. T | Loop Type T | Chalified 1| Lines 1 | Duration T | Loop Lengthim) EXm) | F¥(m] | EZ(m) | F-Loop(mi| Relative Frr.(ppm) 1

I 1 Syncloop  Conformity 3 722.1758 oo 000024 -0.00071 00007 | 1010812
o 2 Bsynloop  Monconformity 3 742.1799 000241 | -0.00517 -0.01769 00185 | 25.043265
(E{k 3 Asynloop  Monconformity 3 7421851 LOMES Q00472 001640 | OOTTG | ZETEAETY
c4 Asynloop  Conformity 3 7221852 0.00207 -0.00021 -0.00058 0.0022 2914024

_‘J:im €5 Syneloop  Conformity 3 12070600 000080 | -DLO0I7 ONTT QO0Z0 | 1431836 |
ch dsynloap  Monconformity 3 1207.0832 000302 | 000234 -0.00491 0.0 5159175
A . o7 Asynloop  Monconformity 3 1207.0695 000515 -0.00331 001172 O 10.951245

Control Point

s ca Asyn.loop 120707386 Q00302 000528 00050 L+ 6473703
' g Asynloop  Conformity 3 7421771 000239 | -0.00255 0.00084 O 4881016
B"_"I"'" o Agnloop  Nonconfemity 3 FEFATIF 000477 | 000748 -L.OT604 DOTES | 24686733
=¥ o1 Asynloop  Monconformity 3 722.1854 000300 DO024T Q01805 OO1A3  PAA0AAIT
Repeat Daselines| | cpq Syncloop  Conformity 3 7421905 000029 | 000252 0007 | 027 3.704264
L_I o1z Asynloop  Monconformity 3 1207.0613 000376 | 000268 000336 00052 4465850
Loop Closure cla Asynloop  MNonconfarmity 3 12070644 000533 | -0.00465 -0.00326 00078 6435258
(SH Agnloop  Nonconfrmity 3 1207.0708 -DOD2TY -DLUSEZ OAN3I7 | OOTAE | 12232395
st Symeloop  Monconformity 3 12070739 000066 -0.00759 Q.00678 00102  BA426535
ar Asynloop  Monconformity 3 7421800 000422 | -DL00S7 -DODZTS 00051 | GI0IST0
c18 Asynloop  Monconformity 3 742.1841 000659 | 000590 001473 00216 | P0128857
c1g Asynloop  MNonconfamity 3 742.1893 -D.00027 000400 001436 00149 | 20.091269
can dsynloap  Conformity 3 7421034 000211 | 000093 00062 Q0035 | 4699150
21 Asynloop  Monconformity 3 1207.0642 000503 | -0.00109 -D.00033 00052 | 4316621

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.

Note: Every baseline that forms the loop should meet following acquisitions:
e Every baseline that forms the loop should be used.
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e 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
duration on each satellite. CGO 2.0 provides satellite visibility chart to make it
intuitional.

(d) Determination of over cycle slip
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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
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.
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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.

Map | GNSS X Residual Cbservation Data Figure X
BONVVI00S1 22 hes- sVVID0A i her) Total fpeche 339 Sample: 60Sec. L1 Fix ration 900 rmes 0004078 Setlings| [iRsocesssl [seiindos Glas

Enable Sat

G0

GOF

GO3

GO

[1F]

RN R - AR
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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.

(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

y

Check network diagram

3D free-net adjustment

4

v
v v v
Levelling

3D 2D fitting
.......... o s O |
. y :
1 1
. Data analysis and quality control 1
H 1
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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].

Property = Bl X

Basic Info. I Coordinate System [ Unit/Format [ Precision
System: |Defau|t 'l F

Ellipsoid I Projection I Datum Transform I Plane Calibration I Elevation Fiting IGeoid Model I Plane Grid L
Model: WGS84 -
~ Ellipsoid L
Name | wasa4 |
a | 6378137 |
1 | 298.257223563 |
; E

Te—T

Jresy

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 Contrel Point

Add Control Paint
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(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.

Import Control Point .

@ WG584 Point LAT LONG HEIGHT Format {*.csv; *.txi)

Format of latitude and longitude: |Degree°Minute’Second" =

i) WES84 Point_¥_Y_ZFormat (*.csv; “.txt)
) Local Point LAT LONG _HEIGHTFormat (*.csv; *.txt)

) Local Point North_East HFormat (*.csv; “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 8

Name
wGse4
X(m) 0.00000 ¥(m) 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
North(m) 0.00000 East(m) 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
E
|

NISTToU OO TV IE T ET T OGS IUC R TS GOUI0T T =0

4.3.1.3 Adjustment Configuration

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

58



GNSS

| Metwork Adjustment Configuration A L
~ Quality il
] Unqualified Baselines Participate in Ad_ius| MNo '| [
Minimum Fixed Error{mm) | 5 |
Minium Proportional Error{mm) | 1 |
Confidence |2 sigma ™ %

~ Parameter

Maximum Iterations Nurmber | 10 |

A
Il

Use 7 Parameters Adjustment |Ves

~ Baseline Weighting

GPS/CLOMNASS/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 Brdivct

|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 X

Adjustment Type

Auto Adjustment

@ Free-net Adjustment

€0 Constraint Adjustmet | WGS84 Coordinate.. = Single Adjustment

€) Two-Dimensional Constraint Adjustment
[ Elevation Fitt ng |Best Practice

Adjustment Report
Setting

Free-net Adjustment

Three-Dimensional Network Adjustment WGS584 Coordinate System \

Create Report

Remowve

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,
station list and adjustment report.
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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/”.

| -Adjustrment X

o

Adjustment Type
Auto Adjustment

I © Free-net Adjustment I \
i©) Constraint Adjustmet |WGS.84 Coordinate... '| Single Adjustment

@) Two-Dimensional Constraint Adjustrment

[Vl

(8]

Elewation Fitting |Best Practice
Adjustment Report
Setting
1 Free-net Adjustment \ r
3 £
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.

[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
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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 |WGSB£1 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 ~ | Create Report
: Remove |
3
4 Ll k

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
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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:
“CG0O2/Project/(Project Name)/GNSS/Reports/”.

63



GNSS

Adjustment X k

Adjustment Type 1
‘ Auto Adjustment

@) Free-net Adjustrment

©) Constraint Adjustrmet |WGSEH Coordinate... '| |
@ Two-Dimensional Constraint Adjustment /

Elewvation Fitting |ErestPra-ctice "|

Single Adjustment

Adjustment Report

Setting
Free-net Adjustment r
. . . L
Two-Dimensional Network Adjustment ~ P —
: Remove |
3
"

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.

v {L Configuration
it || Process ¥ File Merge into = | G
| Werkipace ax
4 i pro-2018-05-28-15-39-47 '
=
» e Paint Obearvion File 10175971445 HEN  Static Station -
» 7 Baseiing @ ST0018144A0HCN  Dynamic 1§ Station TG
+ (Eiiees ciosie ks 3 BEIOTIAKHCN Static k
4 DESIITISSIHCN  Static 14
» @ Dataource ™
5 EONISTEHCN Satic 1.3 -
al Mag Station
A & EQ1200BHCN Static 14
TG
ok ) EORIGTRHON Statie 1§ ik
v Cantenl Point
b [} Import File EOFISTAHCN Static & Anterna Height!| 00000
W 9 ED3I0ONMCN Snatic £10 13 Anterna SN | CHE 180
i
Layer Manager g x i 0 EO4O0NHEN Satic : 4140 14 Manufsctirs | CHEHm
R (A= g 1= 1 EOS20OKHCN Static 353 20130718 230444 2 0 13 Antenna Type |chcisn =2
e L fj Repost Based 12 EDSISTIMCH Saatic 08 1OTI6 A4 20107 1020:04 TORS0 1.3 & Application Qptians
i 5 v
o [T NAME iates = 9 x| AvlicatonRange  [Gumentide
® k 4ehed § 0 2 Errons . 26 Warnings [ 81 Notes i
[T HEIGHT @ Network Adjustrment completed =
-
&[T CODENAME B Hugge he network reference factor should be changed to 1.9448 to pass chi2 test
- <
Ak Froenet Adjustment: Chi Square TestUnqualified Chi Square Value: 018410 (Range of Chi Square Test 020364 - 9,53136) ==
STIHAME i i T T + 7 d Conk
@ Adusting
dprhe 3 =
| =N b = || ik 2D adiustment need a NE contrel peint under local coardinate system ~ || Praperty | Toolfiox
heale: | §:340. Coordinate: | (x=3457370.86223 y= 008032 28683)
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4.4.1.2 Sub-menu

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

Open source file

Open Directory

Unify Station Mame
RINEX Option
Convert to RINEX

File Merge Into »

Conwvert 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

FFP Config

PPP Resolving

Remowve

[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.
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[Observation figure]: View satellite list and observation time.

Map | GNSS X | Observion File Attribute X

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

Phase Sum< YY1005= Total Epoch: 220 Sample: 15Sec.

Clear

Enable| Sat.

G0l
G02

=

G03

=

G06

=

Gi2

[

G17

G19

[»

G22

B EE &

G23

G24

=

G28

El

L 1 1 1 |
12:03 12:14 1226 12:37 12:49

13:00
[(Precise) Single Point Map]: View average coordinates.
Observation Data I (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 I (Precise) Single Point Map | Tracking Summary

Il GGps)

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

LB

25

.

—05:53:00

TN

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.

68



GNSS

Observion File Attribute X

Map | GNS§ X

Observion File | BOT(YV100512; Static V¥1005
@ BO2(v¥100512; Static VY1005
ok BO3(YY100512; Static Y¥1005

BOA(YY1006122 Static Y¥1006
®
) BOS(YY1006122 Static VY1006
Station
A BOG(VY100612; Static VY1006
BO7(VY100612; Static VY1006
Control Point -
— BOS(YY1007122 Static vy1007
v BO9(YY100712z Static vy1007
Baselines | g1 orvv100712: tatic Yv1007
= B11(Y¥100712; Static Yv1007

Repeat Baselines | g120vy100712; | Static ¥¥1007
= B13(YY100712z Static vy1007

Loop Closure

7 i

Y¥¥1004 L1 Fix 00:57:00 99.0 0.00408 Confo
Y¥¥1004 L1 Fix 00:59:30 29.0 0.00406| Confo
Y¥¥1004 L1 Fix 00:59:45 29.0 0.00417| Confo
Y¥1004 L1 Fix 00:57:15 226 0.00738 Confo
¥¥1005 L1 Fix 00:57:00 27.8 0.00732 Confo
Y¥¥1004 L1 Fix 00:59:30 48.7 0.00536| Confo
Y¥¥1003 L1 Fix 00:59:30 77.5 0.00509| Confo
Y¥1004 L1 Fix 00:57:15 38.9 0.00766| Confo
Y¥1003 L1 Fix 00:57:00 80.9 0.00621| Confa
Y¥¥1006 L1 Fix 00:57:30 23.3 0.00735| Confo
Y¥¥1004 L1 Fix 00:59:00 40.7 0.00603 Confol
¥¥1003 L1 Fix 00:59:00 276 0.00453 Confo
Y¥1006 L1 Fix 00:59:00 66.2 0.00567 | Confa

3

Baseline ID T | Baseline Type T | Begin Point T | End Point T | Solution T | Syn.Time T | Ratio T | RMS(m)| Qualifi

= |Property

Message

vgx|

- x

e 5

~ BaseLine Attribute

Start File: ¥¥1007122n hes
Syn. Time: 00:39:00
~ Integer

RMS(m) 0.00603

oy
o
Slant Distance(rn
.

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.
[Report]: Click to view the baseline report, and it will be opened automatically.
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[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].

CHE Gromaties, Office 2 - pro-

B Project | Vaew

wBDOE @ B @&

Open Seve | Export|| Basic te UnitfFormat Precision
Info.  System

Open/Bxpont | Property. =
Warkspace - 9 x| Map|aNEs ® [Property -0 ox
& i pre-2016-05-28-15-36-47 |+ Heght{m]| Longiudelocal] Latatucde{Lcscal) “Hi=(az
b wPowt Obervion Fle |12 01 340435658796 TI500435580 1079931 119722 20 6843204°E 031*2T'205611588°N -107.9931 -~ General
4 7 Baseline - @ 13 E02 3434143,63003 T254T1.09381 -59.5182 1192207920679 03127 25.2641630°N -95.5182 Faint Marme E0
B0 £ 157 hes->E02 Check 4 E03 348307254379 V2478144108 -S8.0163 119'21'51.8202847°E 031°26'51.0139313°N -98.0163 Code EN
4 BOZEOT 1672 hes-»E03, . 15 (1] MB2TI6S5001 T244E0.82025 -90.0754  119°21'404574841°E 031°26'39.65668367°N -90.1754 « Coordinate System
& BO2(E01 157 ) hes.» 0%
» - v 16 E0S 3480303.06177 T23932.73006 -96.5884 1P NTASTITTLE 031°25'21.7500308°N -96.9884 Conedinate Sou Poant Positioning &
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bl e Alnpl = 2 311 J4TI00N01764 T21B87.33181 -B1.4260  119°19'S26109560°E 031°20°21.397H 64N -81.4260 » Space Coor.
5 - firn . 43
® b » Station®GNES 4 i Repeat Bacelines | £12 4T0470.20051 T2AB6REETT -GO.T4II  1EMOS1I0TOMYT 031°204.4080000°N | -08.7433 K -2671427 82409
® » PPKBGNSS 4 _'__I 24 E13 F4TOREZ.01617 T20035.66943 -93.8225 1191842.6156239°E 031°20° 220473099 N -93.8225 Yimj) 474539386052
Leop Closure % (30 47054138547 T1G6AN.A00EY -BAGNST 1IOMIAINITEGISOR ON'I0OTEREIGIIN  -HES1ST i)
© b o/ Basebne BGNSS | Zim) 3309311.65865
26 Bs 3468654.70243 T1GET9.33337 832277  MOMIAITI03TB0E ONMVETATLIZSN  -HI227T
© @ Error Ellipse @GNS
a7 (30 LRG3 TIG428.4058T 542030 119MATTTAT. AN 942030
©[THEIGHT = B7 J4GSAIN06018 TIB4IZ64660 DATEIS 1IDMITILAMETIAE OMNTSST4EITISN ad7eas [ 1 .
[T CODENAME ] ] E Editmanuslly | Gonfirm:
[T NAME | Message . nx
= A0 Erenen. 0 Wi .2 Do - | Propecty Rccinos
Seale: | 13013908 Coardinate: | (00}

4.4.3.2 Sub-menu

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

Delete related Contraol Point

Remaowve

[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 Tax =ET
Index Station Y | North(m) East(m) Height(m])| Longitude(Local} Latitude(Local) Ellipsoid Height{m)| X(mJif3=] A—Z‘ D‘ A
Observion File |1 25 3480303.06177 723932.73006 -96.9884 119°21'17.4572772"E 031°25'21.7500308"N -96.9884 -267| A General [«] Exchange Sta
@ 2 EO06 3480290.31607 724508.15940 -96.0745 119°21'39.2153298"FE 031°25'20.9358290"N -96.0745 -267 Name E0S P

Check ~ WGSa4 = om

X(m) -2670562.176! ]

Station ¥(m) 4748229.3472 4.2‘4‘

A Z(m) 3305985.1316 4 @8 &

b 431

. Lon. 119°21'17.457| L

Control Point 3 b 432

— Lat. 031°25'21.828 ]

' Ellipsoid(m) 117448 4 441
Baselines

Constraints XYZ(WGS84) 4.

’ ~ Local 4
Repeat Baselines ot STRTINCT; P 4,4f
= 723932.73006 |
Loop Closure Eest(m) 0 Include Zon] | .
nelude Zon - acd]

Height(m) -96.0884 4,
Lon. 119°21'17457] 4.

| Il [ » 4 444
4,
Message > a4 x

|| Property [ToolBox S

£16%-0-Frrars | -0 Warninas #-0-Note:

4.4.4.2 Sub-menu

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

Import Control Point
Add Control Paint

[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.

RN N-R-N-N-N -

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 observation file list.
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~ Parameters [«
Elevation Mask(®) |10 |
Sample Interval(s) | 1
SNR Group[)(e.g.10:30:40) | 30;
SNR Threshold Check o
« 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 LS SNR(dB-Hz) '| 45
Minium GLONASS L1 SNR(dB-Hz) | 48
Minium GLONASS L2 SNR(dB-Hz) s

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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CHCNAV

Quality Check Report

Real-time QC Result

Observation File Name Y I005122mHCN

Cuadity Check Result passed
obsersationtoto |
Name Result

Time of First Epoch 2017-05402 12:03:30

Time of Last Epach 20N 7-05-02 13:00:30

Session{Days) [1]

Time Span 05700

Ele Mask 10

Diata Interval{Sec.) 15

Siystems GPSGLNEDS Galilea:

WESHACCY. 200 XVZ Im ézumm.uegz S189063.2043 326042172

Multipath Effect

MP1T MP2T MPS5 T MPE T MPT T
. MP1  hresh o nps  hresh TR nips hresh UM paps  hresh U MpT  hresh ool
™ m ol Judge m ol Judge m ol Judge m ok Judge m  old Judge
ment rent rEnt ent ment
() {m) ] () {{rm)
1] 0,
3 4 0. 0. 0.
Goz S osoon PAEE 06500 P*** 00 gsooo P 00 osopo PY' w0 gsopp PR
0 d 0 d 00 d 00 d 00 d
[1] 0
0. 0.
3 & 0. 0. 0.
Go3 4 05000 B¢ 4 o6s00 5% 33 osoo0 BP°C 00 osoo0 BT 00 osoo0 BT
0 i} (11] [11] (1]
. N o
1] 0,
] 4 0. 0. 0.
G06 4 05000 pasSE 2 06500 PasSE 15 0.5000 passe 00 0.5000 passe 00 05000 passe
0 d 0 d 00 d 00 d 00 d
. . L
0, 1,
E: 4 5
Gz 8 05000 UMM 2 ogs00 TP gﬂ 05000 P &ﬂ 05000 Pas* Eﬂ 05000 PO
o sed o sed oo d = d == d
0 o
1] 0.
3 4 0. 0. 0
G174 asoon PAE g peson P o osoo0 P25 00 gsope P 0 gsopp PO
0 d 0 d 00 d 00 d 00 d
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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.

~ General -l
RINEX Version \VER_3.02 |
Interval[s] | 0 |
Split File
splitting Interval[s] | 3600 |

~ Observation Type -
C(Pseudorange) (=] T
L(Carrier Phase) @

DiCoppler) (=]
S(SMNR) L=l
= .Frtqutncy |
L1/G1/81 @ i
L2/G2/82 (=]
L5/G3/B3 (4]
~ Satellite System .
.
1 .
1 E

Apply To @) Selected Files @ All Files

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.

¥¥Y1005122m_0.17¢

¥Y1005122m_0.17g
| ¥Y¥1005122m_0.17I
| ¥¥Y1005122m_0.17n
| YY1005122m_0.170
| ¥¥1005122m_017p
| ¥¥Y1005122m_1.17¢
| ¥¥1005122m_1.17g
| ¥¥1005122m_1.17|
| ¥¥1005122m_1.17n
| ¥¥1005122m_1.170
| Y¥Y1005122m_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 baseline, 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 D012 00:57:00

. ] R00:12 00:59:45
Unify Station Name

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

File Merge Into » Rinex

Primary File

Convert static and dynamic types

Quality Check Configuration
Check All Files

Check Selected Files

View QC Report Html

Observation figure
(Frecise) Single Point Map
Tracking Summary

IS |

FFP Config

PFP 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
[ ¥¥1005122m _0.17¢
[ ] ¥¥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 Parameters
~ Observation
J Elevation Mask(*}
Sample Interval(s)
l GDOP Value
i Observation Value/Best Value
1 Solving Type
1 Constellation
i~ Tmp and lono.
Il [Troposhperic Comection Model
i lonospheric Correction Model
i~ Precise Eph Type
i Precise Eph Type

10

15

30

Li+L2

Forward

FF GPS ¥ GLONASS [

ZTD Estimate
L1/L2 lono-Free Combine_

Ultra Fast Eph

Appied To: @ All Files © Selected Files

:1.|>. -llr

BDS

Confirm | Cancel

—

4.8 Report

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

Mg Vil

Uieimdeme DESKTOR-PYOSSLE

Project Datus China Beging 54

Propect Mams pero-2018-00-28-11-0d-10
Drdasse Lty Mlener

Hpight Units Weser
L ——
Harrs Vilue

[IEpead Mamrs Eeipngi4iChing

Wi g BITR24T

Flattening Recipeocall1/¥ AL

Progection bnbo.

LT Vil

Peogpcteon Metegd Tarcpoeree Wercanos Progpeciaon
Length Ratia 1

Projection Meight
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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 Base Station Information

M Value
Afestmce Satoe Mame L]

Raconvmr SN Numier

Stam Tewas

Ersd T

Artenna Type 35-02 -TSADM NONE
Survery Type Anterea Prace Cender

Avtanng Hinght

atrtude DAL SRBOTI 20N
{anaBii 108 36 S TABTIZNE
[ Bpuoad Heghtim: I SEI0
Mosethim JATABEF BFILS
Eastrm M TOL8 ol T
Heeghpim 58508

(2) Rover

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

PET) | Rewer Sehution Sutellite Count LstitudeiLoesl)|  StelBpy | -omPemloc oy (liesoidHelghl o hm
[ i)
HNT-05-02 1 — seaticiiegy [P range B . AIELE T ITTE R 1 .-:«;:'l-'-" wiod 1975204 A
B
m7 B owvine | Seaseisigy [rToRiege D 5 WIRITY  ooses  MHEREINN gipe 1561385 45314

(3) Baselines
One base station and one rover can generate many baselines. The number of baselines
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is the same as the number of stop point.

3.3 Baselines
Bads Stasian Rover [ Dl | £1e Bl ] Bytenl g6 Byten) Daim) 214 Dsim
WrIDOs gt et Ml Mal Mal Mak ™
bl bt | Faf | Paf | Paaly Fealy Mal MM
Lalial pakiat] Maf Mafy Paaly Fak Haki Maafy

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

Name Value
Username DESKTOP-PVOSSL2
Praoject Datum China Beijing 54
Project Name pro-2018-03-28-11-05-10
Distance Units Meter
Height Units Meter

Summary
Loop Closure Mode Count 3
Loop Closure Count 40
Simultansous Observation Loop Count 3
Non-simultaneous Observation Loop Count 32
Passed Loop Count 10
Failure Loop Count 30
~Horizontal Limit{m)} 0.0030
“Vertical Limit(m) 0.0050
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C3lLoopReport
Name Value
Loop Type Asyn.Loop
Quality Inspection Conformity
C3(YY1005,YY1004,YY1006)
Loop Parts(m) Loop Length(m)|=Herizontal(m)|:Vertical(m)| PPM
BOT(YY1005122n.hes-=YY¥1004122n.hes)-BOB(YY1004122m hes-=YV1006122m.hes)-BO2(YY1006122m.hes-=¥¥1005122m.hes) 7421771 0.0029 -0.0022 |4.8804
BaseLines in Loop Solution Ellipsoid Distances(m) StartTime(GPST)
BO1(Y¥1005122n.hes-=YY1004122n.hes) L1 Fix 318.6159 2017:05:02 13:01:00
BOB(YY1004122m.hes->YY1006122m.hcs) L1 Fix 263.4942 2017:05:02 12:03:30
BO2(YY1006122m.hes->¥¥1005122m.hes) 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

Name Value

Username DESKTOP-PVDSSL2
Project Datum China Bejjing 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)
Y¥1004 | 030°56'27.2610283°N 000°00'6.7033122" 108736°42.0420390°E 000°00°4.7368197 156.2571 0.0014 0.0014
Y¥1003 030°36'28.8079786"N 000°00'6.4774206" 108736'33.7690739"E 000°00'4.4645588" 2045842 0.0013 0.0013
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
Y¥1007 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|  North(m) North 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)
YV1004 | 3454838.55076 0.00100 -302985.46547 0.00062 47.5440 0.0014 0.00183
YV1005 | 3454852.71546 0.00097 -302668.95386 0.00059 95.8712 0.0013 0.00173
YV1008 | 345498489884 0.00130 -302763.84789 0.00082 50.4414 0.0018 0.00239
YV1007 | 345498548154 0.00143 -302402.73765 0.00079 847434 0.0017 0.00237

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

n File Mame V¥ 10041 22nHCN

Chuality Check Result unpassed

(2) Observation info
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Observation Info

Mame Regiilt
Time of First Epach 2N T-05-02 12:03:30
Time of Last Epoch O T-05-02 13:00:30

SescioniDays) 0

Time Span 05700

Ele Mask 10

Data Interval{Sec.] 15

Systems GPSGLNEDS Galilesy

SITATE19.0292 S159063.2043 326042172
WGSEADUY.TI XVT Im o B19.0292 51890632043 3126042172

(3) Multipath Effect

MPIT MP2T MPST MPET MPTT
Result Result Result Result Result
Prn :“:;1 :;:h Judge :ﬂmF]z :Ir;;h Judge :u'lmPll 2;;“‘ Judge ?:;5 :{;'h Judge ?::7 :::’h Judge
1rr1:| ment tl'ﬂ} mant “T'I] ment {l'l'i] ment um! mant
0 0
3 ] () 0. _ 0
ooz 5 nsoon PIE osseo BNV 00 aspon BT 00 asee0 B 00 aseos BT
0 y 0 : o0 0 00
0 0
o 0.
# 550 8 358 % v s e 0. 558
Go3 4 osoo0 B3¢ 4 ogs00 B 33 ogsoo P 00 asooo B 00 osono B
0 0 00 00 00
1] 0
0 a
3 _ 4 0. 0. o
Gos 4  osoo0 B° 2 osseo B 35 pseoo B 00 osooo B 00 osono B
0 d 0 a 0o d 00 [ 00 [ ]
] 0 =
0. 1.
8 5 o, . 0.
Giz 8  osoo0 P 2 psseo P 00 pspoo BT 00 psopo B 00 psooo B
g ged o sed oo d b0 d 0 d
0 0
o o
3 4 0. 0 0.
GI7 4 psoon B¢ 0 oss00 P 00 ospoo P 00 gsooo B 00 psome BT
0 9 0 d 00 g 00 g 00 g

(4) Data Completeness
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Data Completeness

Prn

G0z

G032

G0s

G0e

G612

Q17

G19

G28

Possible Ob Complete O Data Completens

239

238

230

Pk
[
o

230

234

172

bs

230

i)

201

239

134

230

P
[
o

239

213

55

(5) SNR Information

Satellite System
GPS
GNSS HIBU'GU'

470

Carrier Frequency/Elevation A
ngle

L1
L

L5

L2/B2/G2/
ESa

L5

100,
(1%

42,71

L5/B3/G3/ _
ESb

Threshold =P or MP
Slips

85 0% o
55.0% o

05 0% 0
85,09 0
95.0% 0

05 0% o

05 0% ]

05 0% 0
05 0% 3

55 1% 1

(0,300

ES

Cycle Slip R

atia

99999999

90009000

990999500

99959999

99040000

99959909

S00Hr0ng

Ti

55

[30.90]

50,00

4598

Threshold

400

400

400

400

400

400

400

400

17]

Result Judg
Ement

passed

passed

passed

passed

unpassed

passed

passed

passed

unpassed

unpassed
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5 RTK

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

CHE Geomatics Office 2 - pro-2018-04-10-09-30-24R7TK

Workspace v § x || Map
4 Pe2016-04-10-09-30-24RTK

Mesuage -0 x
P €3 0Eron O Warnings @ 1 boim
@ Create CGO Project CAUsersizhaul b BACG ject\pro-2018-04-10-09- 30 24RTK\cgnd Suceesshully

Layer Mansger

|=
| X

Property | Toolox |

Scaler | HS000- . Coordinate: | (x=-180.00000,y=-232.82487)

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.

| tl * Download From Cloud * Upload To Cloud

Import Sync To Controller

| E3]

Sync From 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.
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& Download From Cloud
W Fide Formator  Upload To Cloud A
= Fly S 1 Data Manager | Code 561 lizatign |
. -
Workspace 0 x| Mg 1 [ % Property - ko
4 Pe2016-04-10-09-30-24RTK
* Impeet Fle
v 1003 0MCGOZORAT ~
CGO2 RS
Data Fles
EphFiles
Bgured
hen
351 m .
Incaming
| Mening L
e 1 CrbaFiles =
Layer Manager S e whine o PEphFiles =
R [alahl P @ 0Eron 0 Warnings @ 1 o s i I
¥ | e v
@ Create €GO Project CAUsers\zhoul\De Rieports cossfully
* »
L acasetiNil i Lo
Property | Toolox |
Scaler | 15000, . Coordinate: | (x=137.51196,y=-651.95172)

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

; K1k | Roads G UAV  Tooh

o, d B r_’, #* Upload To Cloud E, B [5 import BaseMap dj 32 % " vk . [E Code Set # Download From Cloud %"\ '.I,
Imgort ] Sy Save | Export [ Sync To Controller | Import | Bxport. 0 File Formator -.,-\E:';ur."rj.;-.';:fqu Point Line Feature || 5 Project Code # Upload To Cloud lu'.:sn::-.lnn ?.:-75 1:':;!1-
File. | Data File tem | Data Manager || Code Set lization |
Workspace ~ 9 x || Mop % | Property v ax
P i Pro-2016-04-10-09-30-24RTK e
» [ DataSousce
alMep
1] Track
b [ impon fie
Layer Mansger v §ox
e Al 10.23 m
| @7 RERSI018040421 . N - p—
Message -0 o=
o ) Winmon b Wamings i 8 Notes i
&[T CHC_ MAPSZ016040421 @ Import 20180404 successhully [=|
@ k 4 » CHC MAP D Import ik 1 successully -.
@ b 4 CHC_TEMP © Import Read409 failed
@ Open G0 Project ChlsersizhoulDy GO\ Proj 4-10-0%-30-24RT! 018-04-10-08-30- 24RTK. ally
0 Loading CGO Fraject C4L ot GO Prope: 01 80641 0-09 30 ZARTK orr+ 201 B84 10080 30-ZARTK egol...
| @) 1mport Road0405 faled |+ || Bropeny | ToolBox |
Scales | 45750 - Coordinate: | (x=2014590.93802 y=252051,54149)

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 R = [ ¢
— - |
]
Url: ‘ - Port: ‘ ‘
| E
Account: ‘ ‘ Password: ‘ ‘ E
Cloud Path | Ch\Users\zhouNDocuments\CGO2\Project\pro-201 8-04-10-(‘
F 1060810
20180320
Fy 20180404
£ 20180408-2
- DEMO1-GIS
4 Road0409
Fyrtk 1
- b

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.

o201 8-04-10-09-30-24RTE

EEl proiet  View  GhsS RIK | Roads G5 AV

%) 4 Downkad From Cloud B EI % Uplosia T Clocl EI E} | b i CB vV & T Code Set # Download From Cloud %: ’,-.R
Imgort B Sync From Contraller | Save | Export [ Syme To Controller | Import | Expont 5] 72 o II'ﬂC!:?:‘.'IrJ.;!I;:l.‘!qP Foint Line Feature| [ Project Code b Upload To Cloud et e s
Land5tar Project File Data il tem| | Dats Msnsger || Coda Set I lization |
| Workspace ~ § x| Mep . pr—m S
| 4 o201 604 10-009-30-24RTK 1 1Q -
» B OstaSousce .
alMep
1] Track
PR | 5 region2
region1
| Layer Mansger v p o || Ve 7 9
S| [aielk 002 m } 6
P — R - y 330 s
ity - o=
o b -l region P P PP T rO :
DG oll @ import 18 successully -l
@k - /line @ Import 713422 successhully =
@[T he_idi=1 @ Impart 20180404 successhully |
@k 4+ het | @ import rtk 1 successfully
0 import Road(406 failed
ST |~ Il @ Open C60 Project CAUsers\choulDocuments\ CGORProject pro-2018-04-10-09-30-24R TR\ pra- 2018-04-10-09-30- 2R TR.cqod Successhully '. Droperly_'wiﬂox.
Sl - Coordinate: | (x=3323062.35318,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.

89



RTK

Bl o
Syne Device

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

Android Path: | | | back | Project Path: |C:\Users\zhou\\Dccuments\CGOZ\Project\prof20‘\Bf'| | back |

NIRIE) 11060810
720180330
120780404
F120780408-2
[F91713-s22
EIDEMOT-GIS
[1Road0409
Frtk 1

it

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

Project  View  GNSS | RTK | Roads 6B UMY  Tooh

El & Downlosd Frem Cloud E B & Upload To Clowd E, |—_", [ Impont Basebap "QT;I _‘_‘ .' i ;L; [ CodeSat  # Download From Cloud ’n: 3_3 A
imgort B Sync From Contraller | Save | Bxport [ Syne To Controller | Import | Export (5] File Farmator Coordinate || Paint Line Feature || 5] Project Code % Upload To Clowd Site Baie Parde
e M. et Calibration Sheft Caley
— e i d i — = ¢ gl ||
Workspace T B % f Mep ¥ Property =
4 Pro-2016-0410-00-30-24RTK 110 iz Az D
b B OstaSousce e
alMep
1] Track
LSAE L i 5 region2
region1
l..lr.yer Mansger Jared 7 9‘
iR <o = B B e e ... 1
@[T mgion st = o i - - - -
b e || Mevsage v ox|
- -+ . y
P T D wimon b Wamings ) 10 Hote g
@[T linedizme il B import 8 successtully -0
@ b 4 line @ Import 713422 suceesshully 1=
o [T he_t Qi1 @ Import 20180404 successhilly
P LUl @ import ik 1 successfully
0 import Road(406 failed
[T CHC MAPSt=1 . - .
| =l @ Open CGO Project Calsers\choul Docurments| CEOH Projeetipro- 2018-04-10-05- 30- 24RTK \pra- 2018-04-10-09- 30- 28R TK.cqe? Suceessfully | = || Property I«_ﬂ'ﬁi'
scales [ . Coordinate: | (x=3323062.35318,y =789530.58464)

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.

CHE Geomatics fice 7 - pro-2018-04-10-068-30-24RTE

B froject  Miew  GNSS RIK | Roads G5 UAY  Tooh Support

' CL o Gloud Senvices: B Y
Syne Type: - Legin
Workspace | urk: & Port: - 8=
& Pro-2016-04-10-09-305
4w Aceount: Password:
ry BO
7 Cloud Path  CAUsers\zhoul\Documents\CGO2\Projectipro-2018 | | back
al Map
= 1060810
Tra
20na0330
» P
201804082
Tl
DEMODT-GIS
Road0409
Layer Mansger
T i up el
regian e o
> b line
h it
> b he 1
CHC_MAPSith=1 T T
- Property | Toollox
Scaer b - Coordinate: | (x=3323962.33472 y=789530.60239)

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 - 50

Sync Type: | | sync Direction: [From PC To Android |
Android Path: | | [ Back | Project Path: | CaUsers\zhoul\Documents\CGO2\Project\pro-2018-| [back-| ;
(=] 1060810 i

£520180330
20180404
£20180408-2
[ 713-522 Output
4 DEMO1-GIS
[ Road0409
k1
B3R Output

T wr

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.

I__ll B [% Import BaseMap

Import | Export (8] File Formator

Drata 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 X

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

File Type |NCN-~

Path | |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 2 g

Survey Point Input Point [CJ] Base Point
Time | 2018/04/10 00:00:00 ||~ 2018/04/10 00:00:00 ||

@ Plane © Lat/Lon | Degres: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
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basemap selection interface.

I = ol

~Import BaseMap PR o [N S

Path | | E|

| Import | | Cancel |
LY E

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

~Import BaseMap PR o [N S

Path |C:‘-.Llsers‘l.,zh::rul"-tDocuments".,CGGE‘gPrDject\,prD—Zm B—E|

| Import | | Cancel |
LY E

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,8LH

Name BLH
Name Code,B LH
Name Code BLH
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 Formator o X P
fl®@ Import © Export 1
- - Use Header
o
i Decimal: |0.000 -l Separator: |C|:|mma(_,) v| 1
i Mame B LH . [
BLH Format: |3:33-3|:.333|:|:" | File Type: |.|:sv '|
MNameBLH
MName, Code B, LH Preview:
Mame Code B LH
MNamen.eh
Name neh
Name,Code,n e h Options Selected
test Name | ‘l
Code
| Role —
] n
3 - E
3
] h —> 1
Lat |
Lon ¥
H
Base
Antenna Type
Antenna Height
Meadified Antenna Height
Crrrrane Mathod bl
Gone

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.

) & " b:'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

[ ]

Paint Feature

N

Line Feature

Region Feature

&

PPK

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 >
- . - d [} [} [} [}
..
Coordiantes 1 7base 0 000°00'0.0000000"N | 000°00°0.0000000°E 0 0 0 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 -2818283.06715  4690410.52361 3265892.76
Stakout Points
@ 4 region | 031°00'0.0011182°N | 121°00'0.0028651°E | -1.3639 -2818283.24655 4600410.83511 3265892.84
ool 5 region | 031°00'0.0036100°N | 121°00°0.0090293E  -1.7586 -2818283.19215  4600410.42706 3265892.70
eletes
. 6 region | 031°00'0.0023540°N | 121°00°0.0086679°E  -1.9305 -2818283.1183  4600410.32278 3265892.584
Ay 3
I 7 region | 031°00°0.0051517*N | 121°00°0.0098104°E | -1.4185 -2818283.34743  4600410.64526 3265892.92
Lines
3 tree 031°00'0.0084952°N | 121°00°0.0065080°E  -1.2686 -2818283.31122 4600410.7551  3265893.08
b 9 tree 031°00'0.0067573"N | 121°00'0.0036380°E | -1.2266 -2818283.2787 | 4600410.84881 3265893.06
Point Feature 10 000°0018.0532025"N| 116°30'43,3924183°E 0 -2847111.51578 | 5707415.11526| 554.5055
N 1| Ojj 000°001.7208983"N | 116°30'42.6506737°E 5 -2847093.2341 | 5707429.84939 52.85757
Line Feature
< | I I »
e O s
Region Feature
E(;) R MultiChoose |Choosedll| |UnChooseall

[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 | _
<] - [
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[Add]: This is refers to add a point. Input the point name, point code and point
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 b 4 ‘

1| Name | |

1| code | |

. Coordinate System |L|:|ca| NyE/H '|r|

- Role |N0rmal Foint *l I
| Local N | 0 |

|| Local E | 0 |

|| Lecal H | 0 |

| ["oK | [cancel

| }

[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| |UnChaDseA||||

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
.

Coordiantes

iy

Stakout Points

i}

Deletes

N
Lines

[ ]
Point Feature

N

Line Feature

Region Feature

I_T(;)

# | Name T |Code T |Stakestate T | StakeCount T | StakeTolerance T | WGSB4 Lat

1| &7 tree ToStakeout 0
2 @8 tree ToStakeout 0
3| @9 tree ToStakeout 0
4| @10 Current 0

031°00'0.0059617"N 121°00°0.0009262"E -1.55072
031°00'0.0022885"N  121°00°0.0024081"E -1.64973
031°00'0.0084952"N 121°00°0.0065080"E -1.26858
031°00'0.0067573"N  121°00°0.0036380"E -1.22657

T|WGSB4H T |V

< ]

LJCIEAL T

| 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
b= Az 0|
~ Basic Info

PointID |4
MName | 10
Code | tree

Ctakestate | Current

StakeCount | 0

StakeT::ulerann|

~ Coordinate Info

Local N | 3420602.1418
Local E | 500000.09548
Local H | -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
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clicking [OK], or click [Cancel] to exit.

Import X

@ Plane © Lat/lon @ Line |Degres:Minute:Second

Path | EACGO21I\rtk 112018-04-10 10-51-30.csv ™

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 |ChnoseMl| |UnChunseA||.|

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, Zin 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 | WiGSB4 Lon T|WGSB4H T WGS84 X T|WGSB4Y T WGS847Z
..

Coordiantes | 1 @7 tree 031°00'0.0059617"N | 121°00°0.0009262"E  -1.5507 -2818283.08043 46890410.65851 3265892.875335

=3 2 @8 tree 031°00'0.0022885"N | 121°00°0.0024081°E  -1.6497 -2818283.10043 469041061546 3265892.7273%

-

Stakout Points

i}

Deletes
.
I.' '.\ ..
‘"
Lines

T

[ ]
Point Feature

N

Line Feature

Region Feature

0 < [
IE_S() L] L0 D] | 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.
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Property * 0 X
b= AZ) 0
» Basic Info 1~ |
Point D |2
Name K

Code

Data Source | Survey

Role | Mormal Point
Base | base_0
Format | WGS584 Lat/Lon/H

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

Coordinate Fi| Heather.crd

Local X | -2818282.25004

Local ¥ | 4600410.81397

localZ | 32658929568

Local N | 3420602.07352

Local E  500000.08985 |
<] I v

[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 |ChmseAH| |UnChaDGE.A“|

5.4.4 Lines

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

Map RTK X
* . # | Name T | Start Point T |End Point T |Length T
..
Coordiantes |1 1-2 1 2 0.02
(9
Stakout Points
Deletes
-
L]
Lines
[ ]
Point Feature
Line Feature
Region Feature
B
PPK L] LI v ] | Page|1  [of1
add

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

End Point

Il

Property TAx
LineType [Line |
Method Two Points |
MName 11-2 |
Start Point E|

o
|

Start Distance

=]

[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.
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Add Line R o (R, ¢

LineType Line 5
Method ‘Two Points 5
Mame |

Start Point

End Paoint |

| IEE]

Start Distance | 0

| oK | | Cancle |

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.

| Map RTK X <
# |Name T N T ['E T(H T|(Code T
Coordintes |19 3420602.1953 | 500000.17258 -1.26858  tree
= 2 10 500000.00648 -1.22657 tree

Stakout Points

i}

Deletes
.

Y,
b

Lines

[ ]
Point Feature

N

Line Feature

Region Feature

B LA | Page[1  [of1
o

[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.
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Property * 0 X Media o Bl X

= [ad] ]| |[PheoT v [vigee

~ Basic Info | Add - Delete Ell
Mame 9 9 20180703144021

|
Description |
|

|
|
|
N | 3429602.1953 |
|
|

> |Media =
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.

Map RTK X >

* # |Name T |Length T|Code T
.-
Coordiantes | 1 0.02 line
|4
-

Stakout Points

o

Deletes

AY;
Lines

[ ]
Point Feature
N
Line Feature
[
Region Feat
o LRI G | Page[1  of1

[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 * o ox
b= Az o
~ Basic Info

Name [ line1

Description |

Media | =

Length | 0.02

Coords:

2  3429602.08127 500000.108

> 11 3429602.07352 500000.089

1 I |

k

| Save

] o R

~Media
Photo | Voice | Video
[ Add - Delete E]

line1_20180703151512

[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 T |Penmeter 1 |Area 1 | Code T
LN
Coordiantes | 1 region1  0.5338 0.0033  region
(4
Stakout Points
Deletes
.
b
Lines
[ ]
Point Feature
Line Feature
Region Feature
Ojnju/o]o] T

[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 & X | pedia " . —- I:I” 2 !
= |A'Z|| P Photo | Voice | Video
~ Basic Info | Add Delete |;,|
Mame | region

region1 20180703152622
Description |

Media | -

Perimeter | 0.5338

Area | 0.0033

Coords:

1 3429:01.9682  500000.07598

3429502.04491 500000.23944 -

3429602.00625 500000.22986

342960209237 500000.26016
| ] | 3

& [EX] M

| 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.

108



RTK

Map RTK X b
* Name T | Converted| Code T | Local N Local E T | Local H T | DateTime
.
Coondiantes |1 @1 [ 345732931374 G089BB.G6702 -74.96724 2018-05-24 14:02:00.000
: 2 @2 i ] point 3457333.85759 908987.85962 -74.90989 2018-05-24 14:02:28.000
. 3 i . . -69.. -05- :02:48.
Stakout Points 39 i ] point 3457336.,70476 908989.31808 -69.2389  2018-05-24 14:02:48.000
m 4 @4 i ] line 3457346.44666 90901588073 -68.42889 2018-05-24 14:03:34.000
Del 5 @5 i ] line 3457359.04284 909018.24506 -68.68318 2018-05-24 14:04:00.000
eletes
N 6 @6 i ] line 3457365.97473 900013.65227 -69.40198 2018-05-24 14:04:26.000
M
iy 7 @7 (i ] point 3457346.62813  909013.73515/ -69.50529 | 2018-05-24 14:05:20.000
Lines
a8 @8 (i ] point 3457340.55144 900011.6312 | -74.39122 | 2018-05-24 14:05:56.000
[ ]
Point Feature ﬂ
Line Feature 0
Region Feature a
PPK
DD L

[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 ax

4 Point Positioning 970018144A0.HCN @

Local N
Local E
Local H
AN

AE

AH
Distance
Start Time

End Time

Local N
Local E
Local H
AN
AE
AH

Distance

4 Baseline solutionB01{1017597144F hcs-»9T0018144A0.hes) ©

<]

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 ——

I—Ecrdel:is‘t ] = [N S

Current Project Codes

| Mew || Edit || Delete ||5aveﬁks

F i =L -

[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 I

Point | Line | Polygon
| MNo Category ™ | |Categnry|

point 4|New

[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.

=[S

f Category =
Category Name: | ryc | |Md|
Mo Category
CHC
Edit Delete |
Rename CHC |

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 Gode o
Code  [Tree |
Description | pine tree in Shanghai |
Category | point al
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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slincada i
Code |T,EE |
Description | pine tree in Shanghai |
Category | point :
Type | Point |
Style | - |
Field | ) |
| oK I Cancel |

[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

= B X P

— - |

Url: \ i Port: ‘ ‘ [

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

L T

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.

=[S ¢

"‘.'Cloud Services =i
— - ;
Url: ‘ - Port: ‘ ‘ :
Account: Password: £
' | | | |
Cloud Path C:\Users\zhou\\Documents\CGOE\Temp\ate\Codes\|

T r

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.

Site Base Parameter
Calibration Shift Calculation

Localization

5.6.1 Site Calibration

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

Height Fitting Method Best.practice .
Use VRS Fixed Difference

Surface Fitting
*Need at least 1 F Best practice

Calibration,Need atTeast T pamreu pomts 10T
Vertical Calibration!

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

| 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
replace the current project engineering parameters or not” will pop up. Select [Yes]
will make current calculated correction parameters apply in the coordinate system
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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

Base Shift

GNSS Point |

=

Known Point |

=

Result

Base Station |

Nshit  [o
E Shift E
Hshift [0
| 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 e B e X

Calculation Type |7 parameters i

7 Parameters

*Need at leag i p .
aramecers
Datumtransftrmoaom

GMS5S 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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=

ster ||| Measurement
tion | Report~

KL

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 — - S S S e — S - -
3

fxep =80 w=o z5v =0

(‘7xm1 verslonf “1.0” encoding="utf-8"7>

el xmlns=" http / forrw. opengiz. net/knl /2. 27 xmlns:gx="http://wow. google. comkml/ext/2. 27 zmlns:kml="http://www. opengis. net/knl /2. 2” smins:atom="http: /'/'ww

e <Document>

Lt

1T rl!r

<name>RTE_20180404</name >
Capen>0</ open>
<Folder>
<name>RTE_20180404</name>
Coper> 1</ open>
<Folder>
b <name>Point</name>
oper> 1</ open>
<Placemark>
<namerbase_l</name>
<Point>
<coordinates>114. 500000, 26. 300000, 131, 929921052419</coordinates>
</Point>
</Placemark>
<Placemark>
<name>1</name>
<Point>
<coordinatesr114. 516910, 26. 317479, 94. 8905323727774</coordinates>
</Point>
</Placemark>
<Placemark>
<name>2</name>
<Point>
<coordinatesr114. 516955, 26. 317467, 92. 7608607974276</ coordinates>
</Point> v

q

(RN A

S LI m

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

| ] CHC_TEMP.cpg 2018/7/3 16:24 1KB CPG
| ] CHC_TEMP.dbf 2018/7/3 16:24 1KB DBF]
] CHC_TEMP.prj 2018/7/3 16:24 1KB PRI
|| CHC_TEMP.shp 2018/7/3 16:24 1KB SHP]
] CHC_TEMP.shx 2018/7/3 16:24 1KB SHX
] he_l.cpg 2018/7/3 16:24 1KB CPG
] he_1.dbf 2018/7/3 16:24 7KB DBF]
] he_1.prj 2018/7/3 16:24 1KB PRI
] he_1.shp 2018/7/3 16:24 1KB SHP]
] he_1shx 2018/7/3 16:24 1KB SHX
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[DXF]: Click [DXF], the software will automatically open a folder. Users can view DXF
data in the folder.

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

[HTML Report]: Click [HTML Report], the software will automatically open the HTML
file in browser. Users can view data information in it.
=T - 5 - 0 x|

C | D filey/ffC:/Users/zhoul/Documents/CGO2/Praject/pra-2018-04-10-09-30-24RTK/RTK/Report/RTK_20180404 html b
# EA SLRIRAuE. Fa

Result

Project Info

Project Name

Created By

Time

Coordinate System

Coordinate System
Name:

Ellipsoid:
a:

1/

Projection:
Cenlral Meridian:
Origin Lat:

Scale Faclor:

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

4 B [
1 04°;"Chna ian B0°;"CGO";
i CCYBest Practcecngn2913332 ; 00,0 (N 0L 882 631000000000;d0 000004013389 radeo] 000004201006
COBest Practiceongs 2013396 330 HATO00000000 slopex0. 00000007 1000, slopey0. 000000041 000deitH 10, 335000000000
GP.1LATERE2. 2912112 9092,38551494 9975,102 2305 26.3174794,114 5165097 94 89058237 base_1 BP,LFLOAT,2018-04-03 18561800053 13,1 39,2 61,1 264,0463,1 351,2512.3591,1 784,1 00,1 £35,1
5 2912111 5673;38551499.5638.100 1008,26.2174671,114 516855492 76086080, base 1 BP. 2 FLOAT,2018-04-03 1856.32000,1,3.24,1 81,2811 463,0.597,1 5801 880,0.000,0.000,1 §00.1 £95,
2912107 184538551501 7872 999541 26 3174275114 516977592 61413650 basa 1 BP.2FLOAT.2018-04-03 1856 40000:1 4 0.1 923 74 1 097.03791 1611 700.0.000.0.000: 1 8001 £95.10;
2912100 753438551503 3594, 100 0052 26 2173694,114 51659833 82 66534299 base_1 BP.2 FLOAT 2018-04-03 185648000,1,234.1 81,2 80,1 214,0.492,1 403;2 405,0. 00000001 800.1 £95,10)
2912056 3TTE2B551504 4195:100 2TR2 26 3173472114 517003592 03820922 hase_1 LOAT:2018-04-03 185651 000:1:233:1 81.2 B0;1 210:0 4601 298;2 447.0.000:0 000:1 800:1 BOE;
12095 477338551505 8231100 207026 3173217114 51701 7! = FLOAT.2018-04-03 185654 000:1:4 20:1 52,3 73,1 125:0 4351 207.2 3080 000:0 000:1 800;1 95
29120925777, 355515% 7544100 £624,26.3172955114. 5170267 3 32237544 base_1.6P;2) FlmT 2018-04- 03 1856:57.000:1:4. ZCI 1923 730969,0.345,1.048,2. 250:0.000:0.000:1 8001 £95,10

5
P9 % % 25,10,2912086 666038551509, 7852 99 9745 26 3172420,114 51705681 52 63457489;base: 1 P2 Fm.n.r 2018-04-03 18570300013
GP 10 811,291 2083 632938551510 6921100 778926 3172137.114 517065793 43889583 hase_1-6P,2,FLOAT.2018-04-03 185706 0001,
GPLLAERE 12,291 2080 462738551512 6662100 T701,26 3171859, 114 5170854,93 43010629 base_LEF2FLOAT 20180403 1857 09000,13
GP.125 388, 13,291 2076 4524 38551514 0230,102 0694,26 3171677.1 14 51 70989,94 72345690, ba: t 1280,
GP13 4 F8,142912075 8481 38551514 2922.100 4686,26,3171442 1 14 5171015,33 14366961 base L BP 2FLOAT.2018-04-03 18 5714 000,1,3 33,1 81,2 79,1.082,0.338,1.133.2 675.0.000,0000.1 800, 885
GP,14:% 1 152912072 1063 38551507 9366.104 4023,26 3171107114 5170377,97 06237663 base_L BF.2 FLOAT,2018-04-03 1857 26000,1.4 08,2 153 46,1 668,0 556.1 7583 335.0 000,0 000;1 800, 1 £95)
GP.15 4% 162912072 zada 38551506 9451 muls’ 263171121114 stmm 9707824182 base 1BP2 PLoM‘ma 04-03 1857 2?onn 14682264 |1 17350 5601 823 3 428,0000,0000,1 son 1885

).'r ﬁ 20 2912093 0-155 36551497, 95:13 lDCIDE
212912095, Fslﬁ 355514% 8313, IDCIEU

RTK_20180404
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[RAW File]: Click [RAW File], the software will automatically open the RAW file. Users
can view data information in it.

NM20180< DT ™
co i} ZN DMNCHC LandStar7.0
ROGITELAIF298 2570 EME R0
[ IF ay
ORGY RS TRSY
AL Y0

(1] N E
N 2912112 3855149 EL102 230563576629
MAL TSS5EMED RA
AT CHCXS0

™ LA HT RH1 35069 RV2 51200 DH o
DOP 3133 DIF 6
? 201ERVWBOAS RVWLL 9 RVWHEG.T DRTMS  EPCHS  NGPSD  WGNSO
¥ G5 PMNZ N 2912111E 3855149 EL100 100842088487
MAL T999EMED RA
AT CHCXI0
™ LA LN HT FRH158028 RV1,85016 04 oV
DOP 3,337 DIF6
HCTM201E RVWED A5 RVIWLL SHRVWHI4A 6 DRTML  EPCHL  NGPSD  NGNSO
P2 M 2912107 3855150 EL99.9541 175614918
MA] TE9GMED A
AT CHCXS0
™ a
RTE_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.

GNSS | KIK | Roads G5 Teals
s - e i [
i From Cloud B E, “* Upload To Cloud I—_‘, B [% impart Basehiap v d¥ ) || ©codese & Download From Cloud % {* e 52
am Controller | Save | Export [ Sync To Controller || import | Expart ] File Formator Coardinate Point Line Festure || & Project Code 4% Upload To Cloud Site  Baze Parameter |Meswsremia
Systemn Manager Calibration  Shift Caleulation Report )
I ’ e i cod | —_— " '
Workspace + o x| Mop| % [ Property 4 x|
4 Pro-2016-04-10-00-30-24RTK ] ;:IH’
b B OstaSousce 1
alMep
1] Track
p  [Mimpon Fle
| Message — — -0 x|
Layer Mansger o ox f
- B O Warnings
CBahE] Sen D oo @ 4o il
ST ER010404S @ import 20180404 successhully
@ Import rtk 1 successhully
@k o/ RER 7 "
| @ Open CGO Project CAlsersizhoul Docurments\CGO\Projectipro-2018-04-10-09-30-24RTI\pro- 2018-04-10-09-10- 24RTh.cgo Suecesshully
&[T CHC MAPS2016040421 @ Loading CGO Project CAL ol LGO2 Projectipro-2010-04-10-08-30-24RATH\pro-2016-04-10-09- 30-24RTH.cgo2
@ k4 v CHC MAP
@ k4 p CHC TEMP

| Propery | Tooliax |

Scaber | BBG6BA e Coordinate: | (x=2013783.75504 y = 255261.00162)

5.8.1 Workspace

This window displays the project and imported files.
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Waorkspace * 0 x
4 gypro-2018-04-13-10-18-10
A EDataSDurce
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 @Po20  Open -24RTK

[ E 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

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

vj;[x

Add Raster data

p [ 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 ggpro-2018-04-13-10-18-10

A E DataSource

Import
Export

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 E= DataSource
) Map 3437919
1] Track

I View Datalist

Export
Upload To Cloud

Sync To Controller

Layer Manager

| O(o- | Sea Coordinate System Configuration ||

@[T CHC_MAPE Parameters Calculate

© k -~ e CHC | Site Calibration
o
© h - p/CHC, Base Shift
Open Folder r
Delets

[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

[ i |,O = Search all - E]

T_I;lx

@ [TICHC_MAP@rtk 11
© h 4 » CHC_ MAP

© h -4 5/CHC_TEMP

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

Workspace

A iprn-EEﬂ 8-04
p = DataSou
=) Map
1) Track
4 [Ylmport F

rtk 1({Lan

Layer Manager

®[T/CHC_MAP@rt

© k 4= CHCM

Visible
Selectable
Edit

Snapable

Zoom to layer
Mowve Up

MWowe Down

Property Grid
Symbol Style
Property

Set Tag

Modify Tag

Delete

Layer Property

® k -5 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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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.

Support FY

Project  Vew  GNSS  RTK | Roads G LAY Z
[ Downlosd From Cloud E [f pupssdtociond | [4 | [ 0 import aseMap @ s ‘._' i._L: [l CodeSat  # Download From Cloud z: {* 4
Imgrort [ Sy Fram Controller | Save | Export B Syme To Contraller || Import | Export. & File Formator o Soorinate || Point. Ui Featue | Project Code. < Upkowd To Cloud cuble, Gue Paap
s i : R — g ||
Workspace * § x || Map | RTK %[ : ¥ Progerty T ax
P CHC_TEMP . _ I+ - &:‘L\ZI - ,DI
I CHC AP Canihanin l Q000000000000 DX 0.0000000°E 0 o o 0 ~ Baslc info |
§CHCNAY O E k 031°00°000T2B43'N 121°00°0.0010670°F -1.3823 -2818283.16323 4600410.74260 326569299 [pemtin |3 l
BUCHCNAY TG Stakout Pointe| | 031 121 76 19743 sggoar0a0szs 328592528 ||| [ veme “
§CHONAY SR @ L8 O3 0OCOOOTHEE0N 121 DI DONBRATE 20495 ZHVEIBZEG6T  AGSO4T0FIGN 32659266 | Code 1 |
e B 01ANAAI0AIN. 121 VAMITOSI'E 20480 4ASATNI23TS 127\ | Data Sounee | =
iTack v | B Foln [T [t [Nomspom
£y ==l [Base [
a [Yimpont File Lines
whdd| |Delete| T MultiChaase Farmat
ik 1 (Landstar) |, a b= — 3
o Ta|| | DateTime
Layer Mansger L - ~ Coordinate Info
———— J“""“"k P @ okmon s @ 4 st 1 E”M o
[T CHE MARSAk 181 © import i 1 successlly Local X
@ Create COO Project C joct\pro-2018-04-13-10-16-1005902 Successtully |
Froject
© b <4 = CHC MAR E PP = i
b Can mot impest RTK file which i in current CGO Filel HLl =
@ b -/ CHC TEMP db Project's format is not right! L
@ Open CGO Project CU GO2\Projectipro-2018-04-10-09- 2018-04-10-09-30- 24RTK.cond
Ak Open RTE file fal
B Loading CGO Project C et e 2018 04-10-09- 30- 248 T e 201 8- 04-10-09- 30-24RTK cgod
L T e— Conrdinats: | (x 343TH10.96037,y =B62144.77952) |
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6 Road

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

PR prgecn  View  GHSS | Fesss | G UMY Tesh  Sugpen
BB =
w | mport 155
Cumen Laicule
ROG e Diua ke Foad Elementa Chack Teal
Wodnpace -8 x operh ¥ x
4 po-R Y
¥
Leap
,
38881
Hi -
Layer Msmagar -3 = o Lt
- | 0o o 0 wamings 2 Netm
D O 50 Prarert LB Doy o 251 BOR N Tt e 200 B-02- 2= R0 Bt 0N B0 121 o A e Sty
O ooy G0 PRt Crbars A e s 2 B2 NI S - 21800 13- V0 12 o 20 B0 121 - 8- B g
Property | TeoBon
PREREETT ™ Cordingte: | (an 515800 20 yu 24030501

The road panel consists of 5 parts: ROD file, data file, road elements, check and tool.

6.1 ROD 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. After importing road data, the
interface shows as following:

6.1.3 Download from Cloud

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.
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6.1.4 Sync from Controller

Click [Sync from Controller], users can choose road file from the controller and click
[Sync Start] to sync it in the local storage.

fame Carnoe —B
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6.1.5 Save

Click [Save], users can save current road file.

6.1.6 Export

Click [Export], users can export current road file.

6.1.7 Upload to Cloud
Click [Upload to Cloud], input URL, port, account, and password, click [Login]. After

logging in successfully, users can choose road file from cloud server and click [Upload]
to upload it to cloud server.

6.1.8 Sync to Controller

Click [Sync to Controller], users can choose road file in the local storage and click [Sync
Start] to sync it to the controller.
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6.2 Data File

6.2.1 Import

Click [Import], users can import pile data, Hard data and Hint data.

6.2.2 Export

Click [Export], users can export the data as DAT, CSV, KML, KMZ file. It also allows for
generating data by inputting start station, end station, interval and offset value.

Start Statio | KD+000.000 End Statior | K67+798.630 Interval(m) | 20 Offset(m) |0 | |@enerate| | Export |

6.3 Road Elements

6.3.1 Station Equation

[Add]: This is used to add station equation. Click [Add], users can input before station
and end station. After clicking [Apply], the software will calculate the length of the
short equation or long equation.

[Insert]: Choose a station equation data, click [Insert], users can insert one station

129



Road

equations data above the selected data, and input the before station and end station
mileage.

[Delete]: It is used to delete selected station equation data.

6.3.2 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.

[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

6.3.3 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.
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The first line: Input mileage, height.
The second line: Input mileage, height, and radius.
The last line: Input mileage, height.

[Apply]: Click to complete input.

6.3.4 Standard Cross Section

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.

6.3.5 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.

[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.
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6.3.6 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.

6.3.7 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.

6.3.8 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.

6.3.9 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.
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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.

6.4 Check

6.4.1 Check by Coordinate

Click on [Check by Coordinate], Input North, East coordinate. Click on [Calculate],
display mileage, calculation coordinate, offset and azimuth and so on.

Check By Coordinate
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Offset

|
|
|
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|
|
|
|

Azimuth

6.4.2 Check by Mileage

Click on [Check by Mileage], input Interval, offset, Mileage. Show coordinate of road
cross-section. Support click on Previous and Next to view coordinate of road cross-
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section at different mileages.
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7 UAV

7.1 Open/Export

7.1.1 Import

Click [Import], users can import the UAV data.

Project guide g

Raw pos data | C:A\Users\wang\Desktop\20180704\CGO2.0 Training PPT\UAV\Pos_Point_201B{| |

Raver gnss data | C\Users\wang\Desktop\201807044,CG02.0 Training PPT\UAV\Moving_Station_| |

Exposure time | C:\Users\wang\Desktop\20180704\CGO2.0 Training PPT\UAV\Gps_Point_2018I| |

Base gnss data

Inde T | Path

Edit

Ch\Users\wanghDesktop'2018070MCG02.0 Training PPT\UAW,1031035008H.HCN

Delete

[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.
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~Basegnssdata N

Path | CAUsers\wang)\Desktop\20180704\CGO2.0 Trainin | ||
b= a7 )
~ WGSB4
X(m) | 0.00000 |
Yim) | 0.00000 |
Zim) | 0.00000 |
Lon. | 000°00'0.0000000"E |
Lat. | 000°000.0000000"N |
Ellipsoid(m) | 0.0000 |
~ Device Hight
Device Hight(m) | 0.0000 |

[Confirm]: Click to start importing data, and users can check the data in UAV view once
the data has been imported successfully.

it | U view [

USU &7 2351350 W
030°27'24.18306"N—
030°27'23.15173"N-
030°27'22.12041"N-
030°27'21.08908"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"13.86982"N-
030°27'12.83849"N-
030°27'11.80717"N-
030°27"10.77584"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°27'2.52525" N}
030°27"1.49393"N-}
030°27'0.46260"N—§

AANIASICA 474 0Tk

114°28'37.08288"E

'28.83229"E 114°28'45.33347"E 114°28'53.58407"E 114°29'1.83466"E 114°29'10.08!
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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 272

l 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.).

LM AT AR FACKSEE L A RS STl

|- Confirm Yol

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)
5/ 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 EDS GALILED

|Comfirm | | Cancel |

[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 .OSQOS"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°27'13.86982"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—

AANBASICA 494 A0mR

T
1'28.83229"E

114283

7.08288"E

114°28'45.33347"E

114°28'53.58407"E

114°29'1.83466"E

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

id Height(WGS84)
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 :0
* 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,DSC00001, NaN, NaN, NaN, . .
NaN,
2018-01-08 08:43:23.998,DSC00002, NaN, NaN, NaN, .
NaN,
2018-01-08 08:43:25.294,DSC00003, NaN, NaN, NaN, .
NaN,
2018-01-08 08:43:26.563,DSC00004, NaN, NaN, NaN, .
NaN,
2018-01-08 08:43:27.788,DSC0O0005, 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,DSC00008, NaN, NaN, NaN, .
NaN
Track moving data:
* ReterenceStation Name 11031035
* Start Time L 01/08/2018 07:43:12 (week 1983 1141592s)
* End Time 1 01/08/2018 08:29:04 (week 1983 116544s)
* Antenna Type 0
* Antanna Height(m) :0.0000
* Latitude C030°27°30.3247442°N
* Longitude T 114%28°57.1629097°E
* Ellipsoid Height{m) 1 7.7052
* Fixed solution ratio H
Epoch{GPST), Rover, Type,  Solution TypeDx(m),  std.Dx{m), Dy(m),  std.Dy(m), Dz (m), std.Dz (m),Latitude, Longitude, Ellipsoid Height{m)

2018-01-08 08:38:18.000,I11, Kinmatic{Go),None, 0.00000, 000000, 0.00000, 0.00000, 0.0000, 000000, 03072730.0879164"114"28'57.0542018" 6.0863,
2018-01-08 08:38:15.050,M12, Kinmatic(Go),None,  0.00000, 0.00000, 000000, 000000, 0.0000, 0.00000, 030°2730.0879164°,114728'57.05420187,6.0902,
2018-01-08 DE:38:18.100,P13, Kinmalic(Go),None, 0.00000, 000000, 000000, 0.00000, 0.0000, 000000, 030727 3008791647, 114" 28'57.05420187,6.0715,
2018-01-08 08:38:16.150,P14, Kinmatic(Go),None,  0.00000, 0.00000, 0.00000, 0.00000, 0.0000, 0.00000, 030°27'30.0879164%,114°208'57.0542018",6.1013,
2018-01-08 08:38:16.200,P15, Kinmatic(Go),None,  0.00000, 0.00000, 0.00000, 0.00000, 0.0000, 0.00000, 030°27'30.0879164%,114°208'57.0542018",6.0923,
2018-01-08 08:38:16.250,P 16, Kinmatic(Go),None,  0.00000, 0.00000, 0.00000, 0.00000, 0.0000, 0.00000, 030°27'30.0879164%,114°208'57.0542018" 6.0966,
2018-01-08 08:38:16.300,P17, Kinmatic(Go),None,  0.00000, 0.00000, 0.00000, 0.00000, 0.0000, 0.00000, 030°27'30.0879164%,114°208'57.0542018" 6.0813,
2018-01-08 08:38:16.350,P18, Kinmatic(Go),None,  0.00000, 0.00000, 0.00000, 0.00000, 0.0000, 0.00000, 030°27'30.0879164%,114°208'57.0542018",6.0910,
2018-01-08 08:38:15.400,F19, Kinmatic(Go),None,  0.00000, 0.00000, 0.00000, 0.00000, 0.0000, O0.00000, 030°27'30.0879164"114°28'57.0542018",6.0913,
2018-01-08 08:38:15.450,F20, Kinmatic(Go),None,  0.00000, 0.00000, 0.00000, 000000, 0.0000, 000000, 030°27'30.0879164°,114°28'57.0542018" 6.0669,
2018-01-08 08:38:18.500,F21, Kinmatic(Go),None,  0.00000, 0.00000, 0.00000, 000000, 0.0000, 000000, 030°27'30.0879164°,114°28'57.0542018" 6.0764,

140




Tool

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 tool section.

Progsct  Naw  GHSS  Fesds G | Toow | Suppert
o -, f
t & [ [ % G
= s | R ot Duts
Mansges Comerier | Manag N [ From Kif ooline
Cogncirate Ypnsem [ ] =] Dowrniced Trimngralaton
Workipam -8 x Preperty LR
0602 Proje

Weiange -4 x
SO e . O Warrengs i O sk

Property Toolios

This section is for some separated tools, containing coordinate system, GNSS, GIS,
COGO, download, and triangulation.

8.2 Coordinate System

This part consists of the coordinate system manager and coordinate converter.

@ L
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.

i Coordinate System Manager —E X
Default Coordinate Systen  Coordinate System Lists: Coordiante Infomation:
» DatumRoot A ;.EIFi.;:.-.m-'d.. Projection | Datum Transform | Plane Calibration | Elevation Fi *
Custom Maodel:
~ Ellipseid
Name Custom
a 6378137
1/f 208.257223563
Iy Dielate Madify 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

o
Coordinate

This is for coordinate converter by clicking the button =i users will see a pop-up
converting interface.
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- Source Coordinate System ———————————————— - Quick Operator —————— - Target Coordinate System
[ Basic Datum Parameters O Geocentsic
Horizontal Paramete
g R ——
IC7 Vertical Parameters
[T Plane Grid © Flane
) Geoid Geid Ellipsoid Name | WGS84-mt)
| [Govovoosooore ]| |kt o
~ lew Single Pt Convert
H (0000000000 | H (0000000000 |
File Format |t || File Format || | s
Fe | import| BatchConvert | Fle | Export

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.

9 Geocentric [ Basic Datum Parameters © Geocantiic
7 Horizontal Parameters

® Geodetic dd'mmisnssssss’ o © Geodetic Freomp———
] Vertical Parameters
o [ Plane Geid © Plane
Elipeoid Name  0GMss——) | | I Gocid Grid Elipacid Nome [ WGSSA s ]
@ o T —
~ Singie Pt Convert
L | 0000000.000000°E ] . I
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8.2.2.1 Project

Click [Project], users can see five options.

Project | Coore

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 [,

Path: Ch\Users\lando\Documents\Coordir | | Select |

Name:  Examlel|

|Cﬂnfirm| |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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[Coordinate System Manager]: Click [Select] to come into the interface of coordinate

system manager.

Default Coordinate Systen  Coordinate System Lists:

b DatumRoot
Custom

Coordiante Infomation:

. Ellipsaid Imlmgmlmlm

Madel: |Custom 7]
a | 6378137
1 | 208.257223563
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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.

E———

Project  Coordi
Source Coordinate
8 Geocentric
£ Geodetic

. Plans

Ellipsoid Mame

File Farmat

File

System

System

0.0:00000000
0.000000000

0.000000000

Nameneh

dinate Convert Calculate Help
Cuick Operator
[ Basic Datum Parameters

[T Horizontal Parameters

[ Vertical Parameters

[ Plane Gnd

[&# Geoid Grid

Single Pt Convert

Inw Single Pt Convert

Batch Convert

Target Coordinate System

£ Geocentric
@ Geodetic

) Plane

Ellipsord Name

File Format

File

dd®rmm’'ss.s55558"

WGSBS

00°00'00.000000° N

00000 00.000000"E

0.000000000

[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.

| Project  Coordinate System  Coordinate Convert  Calculate  Help

Sowurce Coordinate
@ Geocentric
£ Geodetic

) Plane

Ellipsoid Name

File Format

File

System

0.0000D0000

0.0000D0000

Name n e h

Quitk Operator

[ Basic Datum Parameters

[ Horizontal Parameters
7 Vertical Parameters
& Plane Gnd

| Geod Gnd

Single Pt-Convert

I Single Pt Convert

Target Coordinate System

) Geocentric
@ Geodetic

£ Plans

Ellipsoid Name

File Format

File

dd*mm s5.555558"

00*00"00.000000" N

00000 00.000000"E

0000000000
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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 "= to the interface of modifying file format.

~Format Edit K
Infarmation
Separater | comma -
Predefine Preview
B e
L
Y L
X
v
Z =
:
e
h

Click [Confirm] to finish.

¥, CHE Coordunate Convart X
Source Coordinate Sywtem Cuick Operator Targﬂ' Coordinats System
£ Geacentric I Basic Datum Parameters O Geocentric
¥ Horizontal Parameters
8 Geodetc o e sk’ " £ Geodetic
[ Vertical Parameters
i PMare ol Gid 0 Plame
Elfpioid Mame 0BS54 [ Geoid Grid EEpsaid Marme | SBES
B [ ] n [NaN
L [NaN | i = P
o low Single Pt Convest
H 0000000000 h | CLOCOO0O000
File Format iNemaneh = cmo Filg Format  mo® | e
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File | [fmpont File | fEpont
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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.

Convert Report R o [ 4

Contain Convert Parameters
Contain Source Data

Contain Target Data

|Canfirm| |Cance||

8.2.2.4 Calculate

The calculation parameters include datum transference parameters, plane adjustment
parameters, and height fitting parameters.
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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.

Pararetees Caliulation —DeX
TP Daturn Trans Persms
Wethod |3 pasams
Adkd Owlete - impon. Format ddmmassissss = Colculate  Gaport Settng Expon
Rewult
Confurm  Canecel

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.
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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.

Target Name | Target n Targel e Target b

[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.
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-Parameters Caloulatron W _
TYPE  baight Fiting Farsms.
Method gest Fractice

Add Leebete bmport - Format ddmmssssssss. - Calculste  Esport Setting - Expont

[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

,_ About LY

CHC Coordinate Convert Version 1.0.0.0
9 2017 Shanghai Huace Navigaition
{._1..) Technology Ltd, All Rights Reserved

oK

8.3 GNSS

This menu contains four tools: antenna manager, ephemeris forecast, ionosphere
prediction and HCN file viewer.
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4. %F Ephemeris Forecast

= lonosphere Prediction

Antenna ; .
Manager 1 HCN File Viewer

8.3.1 Antenna Manager

Click [Antenna Manager] to check and modify antenna parameters.

L
Fle(F)  Eduik engils)  HelplH

& ) GMSS Receiver Anten Azierarth[*] Satollite Syste... Carrigr Phase 00 Tmm] Q0 rrem)

Users can select some antenna from the left list to check the details.

T An

File{E} EditE) Settings{5) Help(i
) GNSS Receiver Anl » | Property Walue Axerthf*] Satelite Syste— Carrier Phase  0.0%Trmm] 50" Tmm] |
#HE) Unknown Arnenna Type 35-02-TSADM  NON | / &P 1] 0,000000 -0.200000
1) CHCNa Marufacturer SENAVIGATION i GPS Lz 0.000000 -0.000000
= 29 IEMAVIGATION Descripion TSA100 assemibly vitl [
I 508 Ty Vakd From 0/0/0/0:0:0 [
T H-0a-134T] Vakd Upstil 00 0e0e0
f j :r:‘;:;m Radiusimi Q000000
4 5 ALTUS To Phase Cemter HO[m] 000000
 reolinese To Bottom DHm] 0000000
b @ ashusch GPE L1 Phase Center Offset].  2.200000
L@ Chamgian st GPS L1 Phase Center Offssti... 2.300000
5 51 DataGrid GPS L1 Phase Center Offsetl. 254400000
1) Gutes GPS L2 Phase Center Offseti.. 3600000
) Harxon GPS L2 Phase Center Offseti. 0.700000
s 53 Hemisphere GPS L2 Phase Center Offsstl... 284000000
i+ (21 Hi-Target
-] Herizon
a5 17T
) Javad
5] KOUDA
< =i » € » |€ 5 |
o ] NUM
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8.3.2 Ephemeris Forecast

Click [Ephemeris Forecast], users can analyze and check the ephemeris.
. = Epheeing Foretat
Pararmeter Setting  Graphic  Lamguage Help

Satellite System B GPS B GLONASS B BDS & GALLIED

(Q Elevation

ﬂ] Satellite Counts

@ s

|_=-_. Visibility

L“‘mp;

n'ﬂl'oddﬂrq'd:ﬂinn
[Parameter Setting]: Click to set time zone, instrument parameters, acquisition
condition and ephemeris file.

Parameter Setting — [

* | Time Zone | Instrument Parameters | Acquisition Condition | £ *

Latitude: N = |20
Longrtude: E - [ 117
Time Zone: | UTC+08:00 E

Confirm Cancel

After that, click [Confirm], it will calculate automatically to show the results.
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i:: Ephemens Forecast g e

Parameter Setting Graphic  Language Help

Sateliite Systern  WF GPS T GLOMNASS & BDS D] GALLIED

e Satellite Counts
~~ evateon

Hi Satellite Counts

. Sky Map

Cu':ul.\':nn:;...
C-ﬂ e EI

|== visibility
i 007
B wortd Prejection
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.

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.
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TEC Map 2017-10-24 02:30:00 UT
Institute of Geology and Geophysics Chinese Academy of Sclences TECU

Laftifude

70 &0 30 100 110 120 130 140
Longitude

8.3.4 HCN File Viewer

Click [HCN File Viewer] to check HCN data.

## HCN Data Manager X

HCN Fie Imported

Station Code

Ant.Height{m)

[
Station Name |I
|
|

(N T ) S | _—

Ant.NO

Ant.Type Unknown v

Measure To Unknown ~

Recp.NO

Recp.Type

|
|
Recvp.Version |
|

Approximate(X)

Approximate(Y) 0

Approximate(Z) 0
Intenval [s] | 0 |

Leap Seconds [s] | 0 ]

Tme of Frst Obs | ]
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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.

[ s Compression X

Sourcefile SavePath State

Red : Gregn & futssm

SelectFre 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.
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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

ToolBox ®
(118 1|26 |: |54 DS
| 118.448333333333 | Degree
| 426414 | Seconds
| 2.06731341016641 | Radian
| Reset—| |-OK-—|

converts degrees to radians and the value of every minute.

8.5.2 Equal Angle

Choose three points A, Band Cin the map, and input the distance BP, then click [OK]to
get the result, the coordinate of point P.

ToolBox

B

,\I\‘
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—
EER—

B
EC—
T —

C
R
EEa—

o A

Result:
x| 18.7654175790248 |

¥| 46.3389810736267 |

ox
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8.5.3 Deflection Angle

Choose three points A, B, and C on the map, and click [OK] to get the result, the
deflection angle from AB to BC.

ToolBox x

A

Conditions: Point AB and C.
Calculate: The deflection angle of
line AB to line BC.

A

x| 519 [Mag]

v| 23.00 |
hlo |

B

iEe s

¥[ 2514 |
hlo |
c

[5e =
|

v 2332
hlo |
Result] 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.

158



Tool

ToolBox x

H|
N 7
/ £ ,-";

s L/

ol J

Known: point A, azimuth angle of
AP horizontal distance of AP and
height difference.
Calculate:Point P Coordinates.

Crigin (A)

x| 2242 |

¥[ 25139 |
hlo |

norzontal o (37|
Distance (AP") 37

Vertical

Distance (PP')
AzimuthAngle | 56,38:33,0000000

P
X| 45.4838691297748

-

Sy

|
v| 26.6624705518853 |
hs2 |

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 Angles
]
B ]
Az 1‘:

Known: PointA, B. C. D.
Calculate:Intersection

coordinates between AB and
CcD.

A

x[-4.24 [Mag]

¥| 25.14 |

2 Points
2 Sides

4Known
Points

B

x| -5.48 |

¥| 26.57 |
c

¥ -5.19 |

¥| 23.00 |
D

x| -a.56 [Mag]

y| 23.33 |

Result:
x| -2.12399464840474 |

¥[ 22.6997680219506 |

Reset OK

If there are four known points, users choose point A, B, Cand 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.

160



Tool

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

% -5.19260017203554 |

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

)’l 24.0653697324498

|
|
S0k

Select start point and end point, select method, input step and first point name, then
click [OK]; it will remind users a successful division.

A

x[ 42429 [Mag]

v[ 251388 |
o |
B

x| -5.4814 [[ap]

¥[ 26.5656 |
o |

Method | Fixed Step =

Step

Length | 1

|
FirstPointName | a |
|

Increment | 2

Code 22

PointName| X

a -4.2429 25.1388 0 22

c -4.8984167167125 25.893980663226 0 22

e -54814 26.5656 a 22
s
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8.5.7 Coordinate Inverse

Choose points A and B on the map, then click [OK] to get the result.

A

x| -4.2429

Map

y| 251388

h|D

B

x| -5.4814

Map

y| 26.5656

h|g

Parameters Value

Azimuth&ngle | 130:57:31.8303795599536

ElevatingAngle | 0:0:0.0

Horizental Distance | 1.880340922303920

Tik Distance | 1.88934922393929
NorthOffset -1.2385
EastOffset | 1.4268

Hetight Difference | a

Gradient | 0

| — |
| Reset |

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 FTP i e

FTIP Address:
LserMame: Pagsword:
Local Address: i g WAV a i i - Drefault
Open Dir
Downlosd Cioss
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 Data from IGS

Users can download data from IGS by using this tool.
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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 1GS.

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.
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8.6.3 GIS Online Data

It is used to download GIS online data.

52 il B

Sattgy

Mapfomat

Addaeas B

Uierlarne: Pasiifond: | |
Reiresh

Layer Lise

M Poat. 44D, +.115

Enter the address and right format, and click [Refresh] to complete downloading.

=T
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e
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o WSS
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e Spearfish bug becatine

@ World rectangle

i Manhaitan (K] powes of mterest

o Manhatzan (V) Lindmarks
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Click the button * to make the layer visible or invisible.

8.7 Triangulation

Users can use this tool for triangulation of data files.
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| Generate Triangulation NetWaork R = [ ¢
Diata File | | | |
Convert File | | | |
General

Choose 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.
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9 Support

Click [Support] in the menu bar to switch to the support module.

CHC Geomatics Office 2

Tools | Support

Progerty -8 x|

Layer Manager v 8 oxf

ocumenti\CEO Propeeti\pro- 2018-03- 26-10-00-00% cga? Successlully

Broperty | Teollax

Scale L5768 - Coordinate: | (xe175.36077 y=-354.37098)
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.

® @ I &

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.

About e A

CHC eon'_)_atics Office

GNSS ROAD GIS

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.
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Module Contral X
Module Name Visibility
GINSS
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 .4

ok O

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 - Shanghai Huace Navigation Technology Ltd.

599 Gaojing Road, Building D

Shanghai, 201702, China

Tel: +86 21 542 60 273

Fax: +86 21 649 50 963

Email: sales@chcnav.com | support@chcnav.com

Website: www.chchav.com
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