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1 LandStar 7 Overview

1.1 Software Description

Thanks for your interest in LandStar 7 — the most convenient software for
positioning. It is the latest measuring software based on Android platform and
developed by CHC Technology Co., Ltd.

If you are new to LandStar 7, you will be impressed by its convenient work
mode switching, graphic measurement interface, simple operation, friendly
user guide, extensive data import/export formats and multiple types of
measurement and stakeout methods.

LandStar 7 supports CHC legacy receiver (ARM based) with the firmware
version of v8.35 and above, CHC newest smart i80 GNSS receiver with the
firmware version of v1.3.42 and above, internal GPS of any Android
smartphone or handheld controller which Android version is v4.2 and above,
and many types of peripheral instruments such as generic NMEAO183
receivers. You will enjoy high precision surveying with various types of

measurement, as well as abundant import/export data formats.

1.2 Unique Characteristics

Online register: Online register is now available which needs users to register
via E-mail first, users can apply register code after activating E-mail account.
Powerful graphical surveying: Supports both online OSM (Open Street Map)
map, BING map and other industry standard (DXF, SHP, TIF and SIT file
formats, and WMS online base map) as base map while surveying. Selected
points in a DXF,or SHP file can be automatically added to the point manager
for staking out. Multiple line and polygon features can be measured
simultaneously.

Measurement edit function: Editing measured points, lines and polygons are

available. Users can create lines, polygons and circles with code by measured
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points; can delete nodes of lines and polygons; can redraw polygons and close
line features.

Automatic drawings: Multiple line and polygon features can be measured
simultaneously, with measuring results are mapped automatically in the field
and the perimeters and areas are stored into the features manager.

Extensive data import and export formats: Support CSV, DAT, TXT, DXF,
SHP, NCN and CGO as the import format, CSV, DAT, TXT, KML, DXF, SHP,
RAW, HTML as the export format. Contents of CSV, DAT, TXT can be
customized by users.

Multiple localization methods: Support 3 parameters, 7 parameters, 4
parameters, Geoid shift file (GGF/BIN/GSF/GRD/GRI/ASC/STG/SPB/GBL/
GXY), Grid shift file (GGF/GRD/STG/PXY), RTCM transformation
message(1021-1027).

Correction repeater function: Support repeating correction data from RTK
network to other rovers via the internal radio modem.

Optional coordinate display order: Display order of coordinate is able to be
changed, which supports  “North, East” and “East, North” optional.
Convenient work mode management: Support presetting of common work
modes of base and rover, selecting or switching work modes by one button
push. Users will not need additional steps to configure your work mode while
surveying. Support simultaneously recording HCN file and RINEX file, users
also can input station name and antenna height while surveying.

Various types of measurement: Support points, lines, polygons and PPK
measurement. The methods of point measurement include topographic point,
control point, quick point, continuous point, offset point, compensation point
and corner point. Control point is recommended for high-precision survey, and
it now supports i80 receiver with the firmware version of v1.4.24 and
above and ARM based receiver of v8.35 and above; corner point is
recommended for tilt survey, or somewhere receiver can’ t be centered.

Quick code display: Tick to show quick code menu in Map interface. Users
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can slide finger to choose feature type: point, line, and polygon, then click to
apply the code.

Multiple types of stakeout: Supports point stakeout, line stakeout, surface
stakeout and road stakeout. Users can snap feature point and stakeout on
DXF base map or survey point. The snap type including endpoint, midpoint,
intersection, perpendicular, center and tangent.

Various GNSS data resources: Support CHC legacy ARM and i80 GNSS
receivers, Android smartphone and handheld controller internal GPS, and
many types of peripheral instruments such as generic NMEAO183 receivers.
Three connection types: Support three different connection types, Bluetooth,
WIFI and demonstration modes.WIFI mode features fast connection speed,
stable performance and longer distance. Demonstration module allows user to
input the coordinates and simulate it as the current position.

Smart e-manual: Support embedded e-manual. Users can check the help
documentation in the top right corner of the interface and get guide of each
function being used.

RAW file recording: Support RAW files. Users can review the operation
procedures, configuration parameters and measurement results, as well as
transfer RAW files into third party surveying software.

Customizable layer display: Support separate display of points name, code
and height, custom of color, size and type of points, lines and polygons,
configuration of single or multiple points with height.

Navigation stakeout: Support real-time display of direction, distance and
elevation difference between your position and the point to stakeout. Three
different tolerances are available to be set with different degree of urgency
sound prompts.

Measurement geofencing: Support series of points as the measurement
geofencing. It will remind you once your position goes out of the boundary to
ensure user’s work being limited in a predetermined area.

Site calibration Quality Control : Support automatic reminders when the
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error of site calibration results is too large, preventing wrong corrections to be
applied.

Convenient firmware update: Updating firmware (only support CHC
newest smart i80 GNSS receiver with the firmware version of v1.5.5 and
above) for receiver is now available, users can update firmware via WIFI
connection in Device Info interface.

Landscape mode: Support Landscape mode, designed for tablet devices.
Voice/Sound prompt: Users can choose voice or sound prompt in interface
customization.

Powerful COGO tools: LandStar 7 provides common calculations of
perimeters, areas, transformation parameters, and average value calculation
of several measured points.

Real-time global TEC map: Support a built-in global TEC map with updating
every 10 minutes to help users to choose the best working time in high
ionospheric activity regions.

Language resource: LandStar 7 is multi-language supported, now 11
languages are available: English, Russian, Turkish, Korean, Finnish, German,
Hungarian, Greek, Croatian, Bulgarian, Traditional Chinese and Simplified

Chinese.

1.3 Software Interface

LandStar 7 main interface is divided into four parts: Project, Survey, Config
and Tools.
Startup Interface: Install at the first time and run the software can directly into

the main interface and go to the next slide in turn.
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Projects CRS Import
) [
Al
Export Reports Base Map
[} ‘
8
(]
LandStar 7 Points Lines Features
‘/
Make Survey a .
Convenient Cloud CodeList ~ PRJ Codes
i} & X
CHC Technology Co.,Ltd 2 Survey Config Tools

Status Bar:

(DThis icon will show receiver battery.

@This icon will lead users to device Information interface. This position also
will show different icon when users accept different work mode, with white
arrows to show receiving differential data successfully.

® This icon will lead users to read skyplot information and satellites list. A
represents the total number of received satellites; N represents the number of
effective solver satellites.

@This icon will lead users to view current position and precision, red means
single status, yellow means float status, and green means fixed status. As for
precision, H means horizontal accuracy, V means elevation accuracy; RMS
means the relative error.

®This icon will lead users to view e-manual.

Device Information: Users can view the details of the current device as

shown below.
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<« CHC-Device Info ©)

Device Type i80

SN 1002521
Firmware 1.54

Expire Date 2017-04-30

Work Mode Auto Rover
DataLink Name PDA NetworkNtrip
IP Address 211.144.118.5
Port 2102

Source Table RTCM32

Ntrip Login Account XZX

Ntrip Login Password =~ ****
Avt Danard Van

Ntrip Login Successfully!

EEaRan
Skyplot: Users can view the current skyplot. Then users will see the reference
position information of each satellite in current skyplot, while at the bottom of
sky map display SNR(L1,L2) which use bidirectional histogram. Histogram
colors represent different SNR range:
SNR <=20 green;
20 <SNR <=40 blue.

CHC-Skyplot

Satellites List

. 3 1 GPS
i h
T4 G2, e ¥ GLN
%88
C%m G?Z
. [+ BDS
Gg.D (=3
9 c7 . 7
o % ™
.
& S s Gc‘f
v GA

GLONASS  BeiDou SBAS Galileo

G24 G10 G14 G31 G12 G32 G25 G18
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Satellites List: Users can view the current number of each satellite which has
been searched, constellation, L1\ L2\ L5 SNR, elevation angle, azimuth, and

locked status information.

CHC-Skyplot

Skyplot
e
24 GPS 30.0 00 0.0 21 49 No
10 GPS  48.0 490 0.0 74 253 Yes
14 GPS 350 0.0 0.0 28 304 No
31  GPS 370 0.0 00 28 248 No
12 GPS  41.0 420 0.0 45 68 Yes
32 GPS 430450 00 49 326 Yes
25 GPS 450 450 0.0 57 139 Yes
18 GPS 450 320 0.0 56 173 Yes
10 BDS  39.0 440 0.0 42 222 Yes
9 BDS 440 47.0 0.0 67 333 Yes
7 BDS 44.0 480 0.0 70 219 Yes

2 BDS 35.0 430 0.0 35 234 Yes

Position: Users can view GPS time, solver status (single point, floating or

fixed), the differential delay age and the current position in WGS84. Users can

also change coordinate system in the drop down list (including Local N/E/H,
Local Lat/Lon/H, Local X/Y/Z, WGS84 Lat/Lon/H, WGS84 X/Y/Z).

<« CHC-Position And (
Prec

)

3
O

Position

Time 2016-12-30 17:01:56.000
Solution Fix
Diff Age 2.0
WGS84 Lat 031:09:58.7107908N
WGS84 Lon 121:17:19.0836279E
WGS84 H 33.55081 m

WGS84 Lat/Lon/H

Local N/E/H

Local Lat/LoryH oM  RMS:0.019m

Local X/Y/Z
HDOP: 1.094

WGS84 Lat/Lon/H TDOP: 2.899

WGS84 X/Y/Z
DaSEONITETUrNOT No

Geoid Model Has No

Ellnanid Trana

Precision: Users can view horizontal precision, vertical precision and RMS.
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DOPs: Users can view current status of the search space satellites precision

factors, including PDOP, HDOP, VDOP, TDOP and GDOP.

<« CHC-Position And Q)
Precision
WGS84 H 33.48517 m
WGS84 Lat/Lon/H

Precision

H:0.017m V:0.031Tm RMS: 0.024m
DOPs

PDOP: 1.621 HDOP: 0.813

VDOP: 1.402 TDOP: 1.990

GDOP: 2.567

Base Shifted or Not No

Geoid Model Has No

Ellpsoid Trans

Model 7 Parameters

Plane Trans Model ~ None Parameter

Height Fitting No Fitting

Cors Trans

Parameters REBRD

1.4 Software Installation

Copy the software (LandStar 7.apk) and help (LandstarHelp.apk) onto Android
devices, touch screen to start the installation program. After installation, it will
generate LandStar 7 procedures and LandStarHelp on the desktop, open
LandStar 7 software and click the help icon at the top-right corner to view the

help file.
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2 Project

2.1 Projects

2.1.1 New

Click New to create a new project. When it prompts "Close Current Project and
Create a New One?", it means users have already opened a project, and users
should close current project to create a new one. After clicking Confirm, it will
prompt “Set the Current Project XXX Codelist as Default Codelist Template or
Not”, and users should decide whether to cover the codelist of default template
with current codelist.

& CHC-Projects @Of ¢ LandStar @)
1 CHC 2016-12:22 Braee

Name CHd @
2 N 2016-12-22

Author
Date  2017-04-06

Time Zone  UTC+08:00
=, Project
~ Template

Coordinate
' System

(® CodelList TEMPLATE
Unit Horizontal m
4

Vertical m
A
e
. I .

Project Name: Tnput the project name.

Author: Input the name of the operator.

Date: The default time is the local time.

Time Zone: It refers to the time zone different from local time and the GPS
time which can be selected in the time zone drop-down list from -12 to +14.
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LandStar

Date  2017-04-06

Time Zone  UTC+08:00

|
® Project
' Template
Coordinate
System
@ codeList TEMPLATE
Unit Horizontal m
A
Vertical m
4

Coordinate
Display @ NorthEast

Order

_) EastNorth

Coordinate Display Order: Select “North, East” or “East, North” optional.
(1) Project Template: Select the project template, then it will show a list of
historical projects. Users can select one and click OK to complete the project
template. It's used for applying the transformation parameters for different sites.
For example, there is task A which has finished site calibration, while another
task B needs the transformation parameters the same as task A. After inputting
a new project name, users can select task A in the project template.

Note: Transformation parameter isn't applied if the new project is created
without project template. Project template can also apply all parameters of the

existed project.

10
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260715

201 6-07-06

N E02-29

(2) Coordinate System: Users are able to add a new coordinate system after
clicking Add. Select coordinate system, then the interface of coordinate

system management will pop up.

@

&  CommonCoordinate (@ fll € Coordinate System

CRS Selection Continent  Asia /]
Asia/China/CHINA BEIJING 1954 3- Region China
degree Gauss-Kruger CM 078E 4

Asia/China/CHINA BEIJING 1954 3-
degree Gauss-Kruger CM 120E

CHINA BEIJING 1954 3-degree Gauss-
Kruger CM 075E

CHINA BEIJING 1954 3-degree Gauss-
Kruger CM 081E
CHINA BEIJING 1954 3-degree Gauss-
Kruger CM 084E
CHINA BEIJING 1954 3-degree Gauss-
Kruger CM 087E
CHINA BEIJING 1954 3-degree Gauss-
Kruger CM 090E
CHINA BEIJING 1954 3-degree Gauss-
Kruger CM 093E
CHINA BEIJING 1954 3-degree Gauss-
Kruger CM 096E

CHINA BEIJING 7 ;
Kruger CM 099~ Check Detail

@ New = @Delete | v Select | *

Note: Users can't select another coordinate system when the project
template was applied.

Click New to add new ellipsoid when it's not listed in the list.

Users can view the parameters of ellipsoid, projection, datum transformation,

plane adjustment and height fitting.

11
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CHC-CRS
Name
Projection Dat
Ellipsoid Krassowsky 194
Name
a
1t
Positive o rthEast
Direction
South
Azimuth  Upload
Download

Edit

Browse Coordinate System

Click Save and it will prompt the path to save this coordinate system.
Click Delete to delete a coordinate system from the List.
Click Select, it'll return to the interface of Coordinate System, and then click

Accept to finish CRS configuration.

&  CommonCoordinate () ll € CHC-CRS ©)
CRS Selection Name
Asia/China/CHINA BEIJING 1954 3- Projection Dat
degree Gauss-Kruger CM 078E
Asia/China/CHINA BEIJING 1954 3- o .
degree Gauss-Kruger CM 120E Ellipsoid Krassowsky 1940
Name
a
1/f
Positive
Direction NorthEast
South
Azimuth

(3) CodelList: Click to view codelist interface.

12
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3 LandStar ®
Project Name
Author
Date  2016-08-02

Time Zone  UTC+08:00

~ Project

~ Template
(@ Coordinate
® system
@® Codelist TEMPLATE
Unit: Horizo M Vertica M
ntal 4 | 4

Click New, then the interface of Create CodeList will pop up. (When users
have already created codelist, users can click Accept and it will return to
previous interface which means code is applied.)

< CodelList ©)

< Create CodelList

TEMPLATE CodeListName New (x)
light Line Polygon
Default Point Layer 4
new % New
@ Delete
(% Import
coor (D
Style .

+/ Save

Click Layer and enter the interface of Layer Manager. Click New to enter the
interface of Create Layer, input layer name and type, select color, size and

style, add description. Click OK to complete.

13
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< Layer Manager Create Layer
Default Point Layer Name
Type Point
color (D
Size ' © 2/100
syle @ P

Descriptio
n

Click New to enter the interface of new code, input the name of the code.
Select code types which includes point-like feature, planar surface features,
linear features, and select code color, transparency; style, add description.
Click OK to finish code creation. (When users have already created a code,

users can click Edit to edit current new code.)

15:37

< Create CodelList

CodeList Name New|

Line Polygon
Code Create
Color Select

Default Point Layer /1 i Layer

S Type Polygon
® Delete
(% Import

color (D
syle @

Code q

After creating a new coordinate system and codelist, click OK to finish the new

project creation.

14
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LandStar

Project Name  CHC

Author Supporﬂ (x)
Date  2017-01-04

Time Zone  UTC+08:00

— Project
" Template

@ Coordinate CHINA BENING
System 10EA D Annran

@® CodelList TEMPLATE
Unit: Horizo m Vertica m
ntal 4 | 4
v/ 0K

2.1.2 Delete

When users want to delete current project, it will prompt "Cannot Delete
Current Project!" to protect current project. While deleting a closed project, it
will prompt "Do You Want to Delete the Project?" Select Confirm to delete

the project. Select Cancel to cancel deleting.

< CHC-Projects
1 CHC 2016-12-22
[2 11 20161222

Do You Want to Delete the Project?

[ @ 0o G |
2.1.3 Open

To continue an existed project, users can click Open to open previous project.

15
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While opening another project, it will prompt "Close Current Project and Open
a New One?" Select Confirm to open the project XXX. Select Cancel to

cancel opening.

CHC-Projects

1 CHC 2016-12-22

I2 11 2016-12-22 |

Close Current Project and Open a
New One?

2.1.4 Upload and Download

Click Upload or Download to enter the interface of Cloud. Enter IP address,
port, user name and password. Then click Login to finish uploading or

downloading.

16
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< CHC-Projects @1 € CHC-LandStar ®
1 CHC 2016-12-15
2 TEST 2016-12-15
IP Address
Port
User Name
Password [] Display
Podton o

Cloud Sever Login!

Upload

Download Login Successfully!
@pekete | R0pen .

Upload: Select a project, click Upload, the project will be uploaded to cloud

server.
< CHC-Projects @R € CHC-Projects @
1 Heather 2016-12-19 1 Heather 2016-12-19
2 CHC 2016-12-15 2 CHC 2016-12-15
3 TEST 2016-12-15 3 TEST 2016-12-15

Upload
Upload Project Successfully!

(8o aom |

Download: Select a project, click Download, the project will be downloaded to

cloud server, and it will be listed in Projects.

17
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< CHC-Projects @ @l € CHC-ProjectDownload (?)

1 CHC 2016-12-15  Senverdata
Heather_Tina successfully
2 TEST 2016-12-15 =
Upload
@:New | ®Delete | EROpen | Q Fresh

2.2 CRS

CRS (Coordinate System) offers users some parameters including ellipsoid,
projection, datum trans, plane adjustment, height fitting.

Click Login to input a user name and password.

User name is admin, and the initial password is 123456.

Name: Input CRS name, it is required to define CRS name, and the default
name is the same as ellipsoid name.

(1) Ellipsoid: Includes Ellipsoid Name, a, 1/f, etc. Users can choose ellipsoid
name from pull-down menu (Different ellipsoid name is corresponding to

different parameters).

18
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€ CHC-CRS ®
Name CHINA BEIJING 1954 3- = Name CHINA BEIJING 1954 3- =
Projection Dat Projection Dat
Ellipsoid Krassowsky 1940 Ellipsoid Krassowsky 1940
Name 4 Name 4
a 6378245.000 a Krassowsky 1940
1/f 298.300 1/f Bessel 1841 (Germany)
Positive Positive
Direation, NorthEast P Direction Clarke 1880 (1GN) L
South South
Azimuth bo 4 Azimuth GRS 1967 ]

Everest 1830 (1975 Definition)
Indonesian National Spheroid

Airy Modified 1849

n C|ﬂrke EXE= I

(2) Projection: There are some built-in common projection methods of

different countries and regions, including Gauss projection, Transverse
Mercator projection, UTM projection and so on. And the parameters of the
projection model are displayed in the interface. Only the central meridian are
needed to change usually, which refers to the central meridian of the plane
projection. The average latitude of the survey area needs to be input here for a

custom coordinate system, requesting the latitude error less than 30 minutes.

< CHC-CRS ©)
Name CHINA BEIJING 1954 3- =
Ellipsoid Dat

|Projection Model Transverse Mercator Prl,. /i

Central

Meridian 120:00:00.0000000E

Origin Lat 000:00:00.0000000N
Scale Factor 1.0

False East[m] 500000.0

False
North[m] 0.0

Average Lat  000:00:00.0000000N

Projection 0
Height[m]

(3) Datum Trans: Represents the mathematical model for transformation

19
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between two coordinate systems. Datum transformation model includes none
parameter, three parameters, seven parameters models. Users can input the

local 7 parameters directly, no needing the site calibration any more.

CHC-CRS

Name (?HINA EEIJIN§1954§:‘ =
on Plane Adjustment

Datum transformation 7 Parameters o

dx 16.4' None Parameter I

av 156.4 7 Parameters

@ 80.11 3 Parameters

X(Sec) 0.0

rY(Sec) 0.0

rZ(Sec) 0.0

Scale(ppm)  0.0000000000000000

(v ] e

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

< CHC-CRS Q)
Name CHINABEIJING 1954 3- =
jection Plane Adjustme

|Da(umtransformation None Parameter |

Coordinate
transition From XYZ
mode 4

From XYZ

From BLH

(v e i

7 parameters: Requires at least three known points, and the points can be

under the national coordinate system or the coordinate system that existing

small rotation from the WGS84 coordinate system. Preferably three or more

20
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known points so that LandStar 7 can check the correctness. The mathematical
model of this method is strict, and it is critical to the precision of the known
points. This method is usually used in a wide-range work.

Note: When known points accuracy is not high, 7 parameters transformation is
not recommended.

3 parameters: Requires at least one known point, and the points can be under
the national coordinate system or the coordinate system that existing small
rotation from the WGS84 coordinate system. Preferably two or more points are
known so that checking the correctness of the known points. This method is
suitable small-range work, of which accuracy is determined by the operating
range. The larger the operating range users have, the lower the accuracy
users get.

(4) Plane Adjustment: The calibration parameters will be displayed on the
interface of the coordinate system parameters after site calibration and
application, and users can check them through your login successfully. It
supports Best Practice and Grid at present. The software currently supports
the grid file of GRD/STG/PXY formats.

Note: Users should put grid files in following path: CHCNAV/LandStar 7/Geoid.
Then restart LandStar 7 to apply grid files. Users can download regional grid
files from following URL:
https://drive.google.com/drive/folders/0B_xiWuOPohSbRzkyalZHWXIlocEk?us

p=sharing
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CHC-CRS @ Q ¢ CHC-CRS

Name (?HINA EEIJIN§1954§:‘ = Name (?HINA EEIJIN(‘3’1954§:. [x)

ans Height Fitting ans Height Fitting
Adjust Method Best Practice | Adjust Method  Grid /)
Origin N None Parameter ELasr;eGridele None p
Origin E Best Practice EI:;:GridF”e None
dN Grid CzechJTSKGrid_dx.grd
dE 0.0 CzechJTSKGrid_dy.grd
Rotation 000:00:00.0000000 BahrVISGEM:stg
Scale 1.0 Regular_net_DX_DY_500.pxy

[

(5) Height Fitting: Supports four kinds of algorithms: None, Fixed Difference,

Surface Fitting and Best Practice, of which None is the default one.

< CHC-CRS Q)
Name CHINA BEIJING 1954 3- =
ans Plane Adjustment

|Adjust Method Best Practice

4
Origin N Bl —‘
|

| . Fixed Difference
| Origin E

Surface Fitting
Slope N(ppm).

Best Practice
Slope E(ppm)

dH Const 0.0

Geoid Model None

Fixed Difference: Need at least one starting point.

Surface Fitting: Generates a best-fit parabola for the abnormal height of many
benchmarks. It has high requirements for the starting data and it may cause
divergence of the elevation corrections if the fitting level is too poor. This

method needs at least five starting points.

Best Practice: Best Practice is the height transformation model of Trimble
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TGO software.

Geoid Model: Click to choose the geoid model file when select this method.
The software currently supports the geoid model file of
GGF/BIN/GSF/GRD/GRI/ASC/STG/SPB/GBL/GXY formats.

EGM96.ggf
Name CHIN,

g2012g00.bin
ans Plane

Geoid-SurvCE.gsf
Adjust Methot
- CzechJTSKGrid_dx.grd
CzechJTSKGrid_dy.grd
FIN2000.gri
FIN2000_block.asc
Bahrv1SGEM.stg

Regular_net_BL_MCK-78.gbl

Regular_net_XY_MCK-78.gxy

Eemd Model None I
A
& Accept

Note: Users should put geoid files in following path: CHCNAV/LandStar
7/Geoid. Then restart LandStar 7 to apply geoid files. Users can download

regional geoid files from following URL:
https://drive.google.com/drive/folders/0B_xiWuOPohSbRzkyalZHWXIocEk?us

p=sharing

2.3 Import

The function can be used to import the point coordinates from specific formats,
and the type of coordinates support plane coordinates and Lat/Lon.

Click Import in main interface, and the software will import the known data
according to the requirement format in device or SD card.

File Name: Input the file name.

File Type: Support CSV, DAT, TXT, DXF, SHP, NCN and CGO exchange file
format for point. CGO exchange file format is designed to import coordinate

system parameters (current project will apply it) and point coordinates (local
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coordinates) in LandStar 7. There are several available formats in common
use and users can also set the format in Customize (Users can customize the

import contents while choosing the CSV, DAT and TXT format.).

< CHC-Import Q] K= CHC-Import @ € CHC-LandStar

File Name File Name [¥ Use Header
C ® O Lit : Wi
Plane Lat/Lon Line Degree: Wi. , Separator Comma () Exten
Edit File Type Name,LatLonH  |Edit
S Options Selected .csV
SD FNCN Name,Lat,LonH
v v SDE Role » Name
/ste Istc xt
CGO Name Lat Lon H
|2 Bacl ) Bacl n Code
/st st < .dat
Lsy Nameneh Ls7 Name,Code LatLonH R
] roadNameneh | road Name Code Lat Lon H
/st st h
LS7 Name,Code,neh LS7 Corner
1 Lat
L /st¢ Name Codeneh L /st Customize Lon
Ls7 LS7ZProJectsy T —
Corner
Map | Map H

/storage/emulated/0/CHCNAV/

/st¢ Customize
Ls7 LS7_Projects/Map

— 0°0000.00000"
CHC | CHC Lat/Lon/H Format
/storage/emulated/0/CHCNAV/ " /storage/emulated/0/CHCNAV/
LS7_Projects/CHC LS7_Projects/CHC Preview Name,Code

Support INS file format for line.

< CHC-Import ©)

File Name

() Plane () Lat/Lon @ Line

File Type polyline file(*.Ins)

. SD E polyline file(*.Ins)

» Back to Previous

" /storage/emulated/0/CHCNAV/
LS7_Projects/

roads
/storage/emulated/0/CHCNAV/
LS7_Projects/roads

1
/storage/emulated/0/CHCNAV/
LS7_Projects/11

Map
/storage/emulated/0/CHCNAV/
LS7_Projects/Map

CHC

/storage/emulated/0/CHCNAV/
LS7_Projects/CHC

Path: Select the path of import file. Click the folder and it will display a blue

select prompt. Then, click Import.
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2.4 Export

The function can be used to export the point coordinates to specific formats,
and the type of coordinates support plane coordinates and Lat/Lon.

Point Type: Users can choose exported point types including Survey Point,
Input Point and Base Point.

Time: Users can set the start time and the end time for exporting data.
Coordinate System: Plane or Lat/Lon.

File Type: Support CSV, TXT, KML, SHP, DXF and HTML file. There are
several available formats in common sequence that provides users to use and
users can also set the format in Customize (Users can customize the import
contents while choosing the CSV, DAT and TXT format.)

Path: Select the path of export file. Click the folder and it will display a blue

select prompt. Then, click Export.

14:28 7O B sl S o =
CHC-Export Q) CHC-Export CHC-LandStar @
[¥ Survey [] Input [] Base Point [ Survey [ Input [_] Base Point ' Use Header Decimal 0.000 o
[ Time - [ Time -
Separator Comma (,) Extension .csv
File Name File Name
@ Plane () Lat/Lon (| Plane ® Lat/Lon Degree : Minute} S. 4 Cptions Selected | .csv
File Type CASS A eat ile Type Name,LatLonH (*csv) | | Edit Rola Ry| Name et
SD F CASS __ SD FNameLatLonH (*.csv) n Dode
o il « dat
Iste /stc !
Detail Result Export Name,LatLonH (*.txt) 2
Bacl ) Bacl
/ste /ste h
/et NeN /54 Name,Code Lat,LonH (*.csv)
1 | Nameneh (*.csv) 1 | Name Code LatLon H (*.txt) Lt
/ste /ste
LS7 Nameneh (*txt) | LS7 Customize | Lon
888 ggg T ”

*
Jetq Name,Codeneh (*.csv) /storage/emulated/0/CHCNAV/

LS7_Projects/888

Ls7
1 Name,Code,neh (*.txt)
111 111

Lat/Lon/H Format 0°00'00.00000"

/st Gustomize /storage/emulated/0/CHCNAV/
LS7, LS7_Projects/111 Preview Name,Code
(@ Export (2 Export V0K

2.5 Reports

The content of other export information include KML Export, SHP Export,
DXF Export, HTML Report Export, CHC Report Export and RAW Export.
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Click Export, then it will prompts Export path settings, users can choose

export path and change the file name.

< CHC-Reports ®

Export path settings

) KML File Export
.~ SD Root

. ) /storage/emulated/0

() SHP File Export 5
} Back to Previous
" storage/emulated/0/CHCNAV/

@ DXF File Export LandStar7/
¥ Point Label With Name Cloud
. /storage/emulated/0/CHCNAV/
[V Point Label With Code LandStar7/Cloud
[ Point Label With Height Codes
/storage/emulated/0/CHCNAV/
Text Height 5.0 LandStar7/Codes
- CoordinateSystem
(U HTML Report Export /storage/emulated/0/CHCNAV/
LandsStar7/CoordinateSystem
() CHC Report Export Export

’ /storage/emulated/0/CHCNAV/

. ) Landstar7/Export

) RAW File Export enctarriEpe
Geanid

FileName LS7_CHC

@ Expor e

Note: After exporting DXF file, you can see shape folder (including .dxf

and .shx files) in the same root catalogue of DXF file, please copy both DXF
file and shape folder to your computer (must be in the same root catalogue),

then correct codes of DXF file will display in your computer.
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< Storage management Q < Storage management Q

1alphone storage ~ CHCNAV  LandStar7  Export lorage  CHCNAV  LandStar7  Export  shape
Sample.dxf
2017.04.08 17:35 344KB
symbolcode100017.shx
2017.04.08 17:35 1688
symbolcode100018.shx
2017.04.08 17:35 1448
svmbolcode100029 shx

= (@) + = O +

2.6 Base Map

Base map supports five file types namely DXF, SHP, SIT, TIF and WMS, SIT is
a compressed type, and WMS is an online base map type. After importing, the
points or lines that are in the base map can be displayed, selected or stakeout.

< CHC-Base Map < CHC-Base Map
File Type .dxf File Type .dxf P
oxt e R
SC /storage/emulated/0/Download/LS7 base
o map/DXF/DXF/+ B /2 medium-3D-33-
“ .shp L ITRF.DXF
B:
E B2 | 22.dxf
4| L /storage/emulated/0/Download/LS7 base
cl map/DXF/DXF/+ B 5/22.dxf
| wms |
1 3.large-3D-36-ITRF.dxf
it L /storage/emulated/0/Download/LS7 base
c map/DXF/DXF/+ B 5/3.large-3D-36-
" /storage/emulated/0/CHCNAV/LandStar7/ ITRF.dxf
Codes 4.Digiterra-3D-30-ITRF.dxf

CoordinateSystem /storage/emulated/0/Download/LS7 base

" /storage/emulated/0/CHCNAV/LandStar7/ map/DXF/DXF/+ EL /4 Digiterra-30-30-

CoordinateSystem

Export alan.dxf

‘ /Esxtpoor:‘ge/emulated/O/CHCNAV/Lands«aﬂ/ ﬁ;%’fg;é%";s‘;%‘g?:g:’gff’ 157 base
Geoid hat.dxf
/storage/emulated/0/CHCNAV/LandStar7/ ﬁ;‘;’;’g;sg‘;’;ﬁdﬁ/‘gﬂﬂ:?“’m7 Lo

Geoid
+ Import I

Users can choose WMS for clearer raster map of working area. (Users should
have resources first, and CHC don’t provide the resources.)
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< CHC-Base Map Q) CHC-Base Map
i File Type wms
File Type wms y yp y
[ Al
Map name Land
= topp:states
Server site  http://demo.boundlessgeo.cc - topp:states
User name og:streams
o og:streams
Pass word .
o topp:tasmania_cities

topp:tasmania_cities

topp:tasmania_roads

topp:tasmania_roads

topp:tasmania_state_boundaries

topp:tasmania_state_boundaries

topp:tasmania_water_bodies

topp:tasmania_water_bodies

File Type: wms

Map name: Customize by users, the name will show on Survey-Map-Settings
-Display.

Server site: Input the site address.

User name/Pass word: Input when it needs, or users can skip this step.

To modify the layer display, click Survey-Map-Settings-Display. Users should

switch on online map to see wms map.

CHC-Setting

Survey EBubble

[+ Display-Layer

Default Point Layer [
Default Line Layer O
Default Polygon Layer [+
Sample o ¥
CHCNAV o ¥
hacen T O
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2.7 Points

Points can view the Coordinates Library, which includes input point and

measuring point, and Points to be Staked.

2.7.1 Add

Click Add to create a point. Creating a point needs some attributes as follows:
name, code, coordinate systems (Including: local NEH, local BLH, local XYZ,
WGS84 BLH, WGS84 XYZ coordinates), role (Including Normal Point and
Control Point). Then, input the point coordinates that users create, and make
sure the code item must be non-mandatory.

Note: When the point that users make have reel number, it will prompt
“Projection Error” after adding point. Users can add reel number in “False East'
from CRS-Projection.

CHC-Points

Points to be Staked

Name

e e | W

Code
Coordinate
Systems Local N/E/H )
Role  Normal Point
N Input Coordinates

E Input Coordinates

H Input Coordinates

0/0

TN

Set the above values, click OK and the coordinates point will be built.

2.7.2 Query

Query: The conditions of point can be queried by name, code, solution of the
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state etc.

Name: Completely matched or screened name.

Code: Screened by code accurately.

Data Source: Accurately queried by data sources, data sources include:
Survey, Enter, Import and Calculate.

Base: In Points which has difference mode can automatically generate base
coordinate. Meanwhile, the query target will appear and the name of base
station will also appear in drop-down box of base.

Time: Users can set the start time and end time for accurately querying.

Points to be Staked Query Target

‘ e ‘ Code. | Ky [ (] Name

[[] Code

[ Data Source Survey

["] Base Input ¢ Survey 14
[] Time Start | Enter

Select All | Import

Calculate

0/0

ECEETEE

Click OK complete query a point.
2.7.3 Delete

Click bottom-right icon and click Delete. Then a dialog box “Delete Selected
Data or Not?” will pop up. Click Yes to delete this record.

Note: When users don'’t select points before clicking Delete, it will pop up a
prompt: “Please Select Data First!”.
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CHC-Points

Points to be Staked

OCHC 0.00000

Prompt

Delete Selected Data or Not?

o

Detail
Recycle
Coordinate Type

Multiple Operation

2.7.4 Detail

Click bottom-right icon and select Details to view details of the selected point

(Double-click selected points can also query the details). The property value
can modify except for the values in gray areas.

CHC-Points

CHC-Point Info

Points to be Staked

CICHC 0.00000 Cone

Format Local N/E/H

Data Source Enter

Role Normal Point p
Delete

N 0.00000
Recycle

E 0.00000
Coordinate Type

H 0.00000
Multiple O ion

2.7.5 Recycle

Recycle is used to restore deleted records, and if deleted records do not exist,
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it will prompt "No Record".

Detail: Query details of deleted point coordinate.

Restore Point: Recover coordinates information of deleted points.

Query: Query information of deleted points but cannot query the undelete
points.

Coordinate Type: Set coordinates types of recycle points.

< 20160510-Point
Recycler

N

Query
Coordinate Type

Coordinates Library

Multiple Operation

/% Detail
Coordinates Library: Click to view coordinates library.

Multiply Operation: Multiply clear the selected point in the recycle bin.
2.7.6 Coordinate Type

Users can set coordinates types of points.
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Select Point Format

() WGS84 Lat/Lon/H

() WGS84 X/Y/Z

O Local Lat/Lon/H
() Local X/Y/Z

Cancel

2.7.7 Multiple Operation

Click bottom-right icon and select Multiple Operation. Then, users can

manage not only one item but also multi-items.

<« CHC-Points @N ¢ CHC-Points ®

Points to be Staked Points to be Staked
Polygon 3412549.746.. | [ Polygon 3412549
o6 Polygon 3412549.834... v e6 Polygon 3412549
o5 Polygon 3412549.845.. + es |
. Delete |
o4 Line 3431027.581... v es4
| Detail
o3 Line 3431027.747.. | @3
2 Line Delete 7 2 Recycle
o1 Poil Detail ¥ e Coordinate Type
base_0 Recycle ¥ “base0 Single Select
Coordinate Type Select All

Multiple Operation |, .InverseSelect x

2.8 Lines

2.8.1 Add

Click Add to create a line, enter the following new line interface to create a line:
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Linetype (Including: Line, Circle, Arc), Method (Including Two Points, One

Point + Azimuth + Distance), Name, Start Point, End Point, Start Distance.

w2 O F L

< CHC-Add Line Q)
CHC-Lines

Linetype Arc 4

12 0 2 19.0263' Method  Two Points 4

Name

Start Point

End Point
Radius
Start Distance 0.00000 m

Deflection () Left @ Right

e | o ]

After setting the above values, click OK, a line can be built.

2.8.2 Delete

When selecting line, click Delete, and then it will pop up a dialog box "Delete
Selected Data or Not?", Select Yes, remove this record; select No, do not
delete this record.
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Prompt

Delete Selected Data or Not?

No Yes

When the line is not selected, click on the Delete button will pop up a prompt
“Please Select Data First!”.

2.8.3 Detail

Select Line, click Detail to view detailed information about the selected line
(double-click the selected points can also check the details at that line). In
addition, the gray area indicates the property value of the remaining property

values are editable.
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a

CHC-Edit Line

CHC-Lines

Linetype Line

43 4 3 0.16630'
Method Two Points
Name [1-2 (x)
Start Point 1 EE
End Point 2 EE
Start Distance  0.00000
Query

2.8.4 Query

Click Query to view line query conditions. Line query conditions can be
queried by line, name, origin, destination, and other fields.

CHC-Lines

43 4 3 0.1 6630'

Detail

@ Add ® Delete :

Name: Exactly match the query line.

Start point: The starting point of the line can be an exact match queries.
End Point: Through the end of the line can be an exact match queries.
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Length: Fully match the query by the length of the line (Enter the start and end
values).

< CHC-Query Line ©)
Query Target

] Name

|| start Point

(] End Point

| Length Start - End

v/ 0K

2.9 Features

Click Features, then it will display the line or region features which collected in
current project. Double click Map Display, the collected features will display in

Map Display and it can also inquire or delete by Map Display.

2.10 Cloud

Cloud is the login interface of Cloud, and users can upload or download
projects, coordinate systems, work modes, etc. Users can ask local dealer or
sales manager for obtaining an account and password to use Cloud. CHC will
help customers to build own cloud server (Customer need to provide server
and network) if necessary. For more information, please contact local dealer or

sales manager.
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<« CHC-LandStar Q) K3 CHC-LandStar
IP Address  cloud.huacenav.com IP Address
Port 7070 Port
User Name tina User Name
Password ["] Display Password ["] Display
Upload Upload N
Position —_ Position o
Cloud Sever Unconnected! Cloud Sever Login!

Login Successfully!
& Login & Login

2.11 Codel.ist

The main function of CodeList is to manage codes under the different work
conditions. For example, the codes of water management and road survey
require different code; if users save these codes in one list, it is not easy to
select when users do the field jobs. So it is better to create the different code
lists to save the different codes, and users can select the corresponding code
list basing on the particular work condition. Create a new group of CodelList,
and then click TEMPLATE to enter CodelList.
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LandStar < CHC-CodelList Q)

Project
Toesl cHg (%) TEMPLATE
Author CHC

Date  2017-04-06

Time Zone  UTC+08:00

= Project
" Template

— Coordinate
' System

@ CodeList TEMPLATE

Unit Horizontal m
4 Upload

Vertical m
; Download

4 |

Click New to create a new group of CodeList (For example: CITY). It contains

three elements: Point, Line and Polygon.

CodeList Name CITY ()

Line Polygon

Default Point Layer /1 i Layer

m
coor N
syle @

Click Layer, later click New to create new layers.
Point:

Name: TREE.

Type: Point.

Color: Green.

Size: 2.
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Style: Select from the list.

Remark: Input the description.
Click OK.

CHC-Create Layer

Name TREE o
Type Point
color (I
Size (¥ 2/100
e &
St 4
Descriptio
n

Back to CITY group, click New to create new features.

D2 O T a

Code Create Code Create

Code AspT Code CamT
Type Point

Type Point
coor UM

coor M
Size &

Size " ©
syle & syle &
Descripti Aspen‘
on

Descripti Camphor Tree
on

Cancel Cancel

So there are two codes on TREE layer, as shown below:
AspT represents Aspen Tree.

CamT represents Camphor Tree.
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[ AY

CHC-Create CodelList

CodeList Name CITY ()
Line Polygon

Default Point Layer /1 i Layer

.
Delete

Color:

Style &

Users can use Edit to edit the code, click Delete to delete the code, or click
Import to import the code list.

Line:

CouR represents Country Road.

HigR represents Highway.

[ AY

CHC-Create CodelList

CodeList Name CITY (x)
Point Polygon
Default Line Layer /1 A Layer

=

Delete

(% Import
color (N

Style —

Polygon:
HouB represents House Building.

ComB represents Commercial Building.
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BusB represents Business Building.

CHC-Create CodelList

CodeList Name CIM (x)

Point Line
Default Polygon Layer 4
HouB
ComB

BusB

Application of CodelList:
After the creation of CodeList and connection of receiver, users now open
Map.

Click Code to select the features: point, line or polygon.

Code Select

| | Line Polygon

TREE

|AspT

CamT

Point survey:
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&

N e —
LocalN 3412550.012m Single H2.598 V1.177
LocalE 499936.260m % 21/21

LocalH 53.804m = N/A

Line Survey:

@ HigrR v T2000
V| e
L
HigR
s
=2m@m2@ 7 ) B
LocalN 3523424.265m Single H2.358 V1.594
LocalE 499936.152m & 21/21
LocalH 54.069m = N/A

Click Tick to finish a line.
Polygon Survey:
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CHC
-Map
17 © HouB v Tz 000

HouB1 V| e

>

- e —
LocalN3634315.852m Single H2.374 V1.426
LocalE 499936.273m & 21/21
LocalH 53.698m = N/A

Click Tick to finish a polygon.

-

i

Or click icon at right to delete, undo or close rectangle.
¢« T o o N0
= 17 © HouB v T2000
HouB1 = ar
D ¥ Delete
€) Undo

> Rectangle
Close

e —
LocalN 3634315.820m Single H2.126 V1.213
LocalE 499936.241m & 21/21
LocalH 53.769m = N/A

2.12 PRJ Codes

Click PRJ Codes, then users will find the codes currently used. And users can
create, edit and delete one code. Users can also input one code from other
code lists. If users use the template codes, when users create the new project

or open other project, it will ask "Save Current Operation to Codelist or Not?”,
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click OK, the operation to the codes will be saved. The functions of new codes
can refer to the CodelList, the functions are only available to the codes in the
current task; but if users want to save the functions for the next time, please

choose Cancel and the functions will be saved in the Template codelist.
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3 Config

3.1 Connect

Used for receiver connection.

o 3 H:2300 (7 ~
= fo & viizeo < CHC-Connect @

N/A__Info_ 21/21 RMS:2.622 _Help

Last Device Demonstration:

Manufacturer CHC

Device Type 80

A
E\ |E Connection
Demonstration
=a a - -

Ants T Bluetooth
NMEA Output Device Info  Interface ntenna Type { Bluetoo

O Auto Connect | WiFi
Demonstration

About

Disconnect with the Receiver!
Manufacturer: Users can choose CHC, JY or CHAMPION.
Device Type: CHC includs the choices of i80, X91+/X900+, Local,
Peripheral.
Connection Type: Including the choices of Bluetooth, WiFi and
Demonstration.
Bluetooth: While using Bluetooth connection (Suitable for i80 and GNSS
RTK), click Bluetooth List to the interface of Bluetooth. Select Bluetooth
management, click Refresh to find the device to Pair (Default password is
1234 if it's required to input). When the connection is successful, users will

back to connection interface.
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€« CHC-Connect ®
Current Device Demonstration:
Manufacturer  CHC

4

Device Type 80

Connect

A
Type
Bluetooth GNSS-1023659

Antenna Type CHCI80

Auto Connect

Connect to the Receiver!
WiFi: While users use i80 for device type, connection type can select WIFI.
Click Connection List of Hot Spots, then it will show users WLAN interface.
Click Refresh to find the SN of current receiver, input password (Default
password is 12345678), then click Connect. When the connection is
successful, users will back to connection interface.

< CHC-Connect ©)

Current Device Demonstration:

Manufacturer  CHC /)

Device Type i80

4

Connection |WiFi
Type

Hot Spot GNSS-1002771

Antenna Type CHCI80 m

Auto Connect

Connect to the Receiver!

Demonstration: Enter Demonstration mode, and then users can use or test all
the functions of this software. Meanwhile, the function can simulate position by
inputting coordinate.
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€« CHC-Connect ®
Current Device Demonstration:

Manufacturer  CHC

4
Device Type 80
yp p
Type
Antenna Type CHCI80 T

Auto Connect

Connect to the Receiver!
Antenna Type: Click Antenna Type List, select antenna type (Users can
select antenna type of different products in different manufacturers).
Users can handle specific item by clicking Detail, Add, Edit, or Delete.

< CHC-Connect

®

CHC-Antenna

[
CHCI80...] 0.12400 0.11940 O.UUOUOI

Last Device Bluetooth:GNSS-1002521

Manufacturer | CHC

Device Type

Connection Bluetooth
Type

Bluetooth GNSS-1002521 b4

Antenna Type CHCI80 E

Auto Connect

Disconnect with the Receiver!
Auto Connect: Switch on, then, it will connect previous device when users
open the software.
Connect: It will display the SN, connection type of current device or prompt
“Connection Failed”.

Disconnect: Break the current receiver connection.
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3.2 Work Mode

Main screen of work mode displays the configuration of the current equipment,
including the receiver setting and device operating modes. In most cases, we

use the common and specific operation mode to meet the daily trial.

3.2.1 External Radio Base

Click New to create a work mode.
RTK: Switch on.

Work Mode: Select Manual Base.
Date Link: Select External Radio.
Correction Format: Select RTCM3.2.
Baudrate: Select 9600.

Elevation Mask: 10.

<« CHC-Cre:;lte ew Work ® < CHC-Work Mode ®@

Workmode List:

RTK
External Radio Base
Work Mode  Manual Base
4
DataLink  External Radio ;
Correction RTCM3.2
Format 4

Baudrate 9600

Elevation Mask 10

|

Click Save, then the prompt “Please Set a Name for The New Mode” will pop

up. Enter the Name, and click OK. The prompt “Create Mode Successfully” will
pop up. Click OK, now, the work mode is available in the list. Please select the
work mode then click Accept.
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3.2.2 Internal UHF Base

Click New to create a work mode.

RTK: Switch on.

Work Mode: Select Manual Base.

Date Link: Select Internal Radio, and LandStar 7 will read radio type of
receiver.

Correction Format: Select RTCM3.2.

Protocol: Select Transparent.

Step Value: 25kHz or 12.5kHz optional, it will only display supported step
value of receiver.

Power: Select 1W.

Channel: Select 5.

Note: Working radius is less than 3km.

Click Save, then the prompt “Please Set a Name for The New Mode” will pop
up. Enter the Name, and click OK. The prompt “Create Mode Successfully” will
pop up. Click OK.

CHC-Create New Work (5
> Mode ®

Work Mode ~ Manual Base
DataLink  Internal Radio

Correction RTCM3.2

Format A
Protocol ~ Transparent 4
Step Value 25KHz
4
Baudrate
Power 1W
4
Channel  §
V|
Frequency
Elevation Mask 10 o

Now, the work mode is available in the list. Please select the work mode, then
click Accept.
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< CHC-Work Mode ®@

Workmode List:

I Internal UHF Base I

External Radio Base

3.2.3 Internal UHF Rover

Click New to create a work mode.

RTK: Switch on.

Work Mode: Select Auto Rover.

Datalink: Select Radio, and LandStar 7 will read radio type of receiver.
Protocol: Select Transparent.

Step Value: 25KHz or 12.5kHz optional, it will only display supported step
value of receiver.

Channel: Select 1.
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<« CHC-Create New Work ® <« CHC-Cre'\antedNew Work (5
- ode

Mode =
RTK Yes Baudrate
Work Mode ~ Auto Rover Channel 1
4 4
Datalink  Radio
4 Frequency
Protocol  Transparent g Elevation Mask 10
Step Value  25KHz 4 PDOP Limit 6.0
Baudrate RTKFREQ 1HZ 4
Channel 1 Safe Mode  Normal Mode
4 4
Frequency lonosphere 1, pisturb
Model 4
Elevation Mask 10 BaseChanged Yes
Tip
PDOP Limit 6.0 Data

Forwarding “——

Data Forwarding: Forward data through Bluetooth, Serial Port, WIFI, and
Radio Station.

Data Forwarding

To  Bluetooth

Bluetooth

Serial Port

Wifi

After setting, please click Save to save the work mode.

Click Save, then the prompt “Please Set a Name for The New Mode” will pop
up. Enter the Name, and click OK. Then, the prompt “Create Mode
Successfully” will pop up. Click OK, now, the work mode is available in the list.

Please select the work mode then click Accept.
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& CHC-Work Mode Q)

Workmode List:

Internal UHF Rover

Internal UHF Base

External Radio Base

Then the green LED will flash and the states will come from Single to Fix,

which means the rover is getting the correction data from base.

3.2.4 Internal GSM Rover (Receiver Network)

Click New to create a work mode.

RTK: Switch on.

Work Mode: Select Auto Rover.

Datalink: Select Receiver Network.

Protocol: Select Ntrip.

Then, input the corresponding Ntrip IP and Port. Users can also click the APN
set button to set SIM APN.
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<« CHC-Create New Work ®

Mode
RTK
Work Mode  Auto Rover Y
Datalink  Receiver Network
Protocol  Ntrip /
Domain/IP 211.144.118.5 1P}
Port 2102
APN  CMNET Fa]]
Source Table v §
User Name  xzx
Password s [x) \\\

Click Download to get the source table. Input the User name and Password
for user’'s Ntrip account.

Seven message types are defined here in support of the application of
coordinate transformations, namely Message Types 1021 through 1027.
Message Type 1021 provides the basic transformation parameters for the first
three sets, while Message Type 1022 provides the information for the fourth
set, the Molodenski-Badekas transformation. Message Types 1023 and 1024
define the residuals for ellipsoidal and plane grid representations, respectively.
Message Types 1025, 1026 and 1027 define the parameters that support the
Lambert Conic Conformal (LCC2SP) projection, the Oblique Mercator (OM)

projection, and others.
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1021
1022
1023
1024

1025

1026

1027
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CHC-Create New Work (5
> Mode @

1021-1022

1023-1024

1025-1027

Save Password

Auto Login

68

Use VRS
Elevation Mask 10
PDOP Limit 6.0

RTKFREQ 1HZ
4

Safe Mode ~ Normal Mode
4

Message Name

Helmert / Abridged Molodenski Transformation Parameters
Molodenski-Badekas Transformation Parameters
Residuals, Ellipsoidal Grid Representation

Residuals, Plane Grid Representation

Projection Parameters, Projection Types other than
Lambert Conic Conformal (2 SP) and Oblique Mercator
Projection Parameters, Projection Type LCC2SP (Lambert
Conic Conformal (2 SP))

Projection Parameters, Projection Type OM (Oblique

Mercator)

When users use 1021-1027 message types, please ensure that the Ntrip

station is sending those messages. (Users should switch on [1021-1022] as

long as using RTCM messages, cause 1021-1022 messages contain

navigation messages)

Users can also forward data through Bluetooth, Serial Port, WIFI, and Radio

Station.
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< CHC-Create New Work
Mode

Save Password
Auto Login Yes
Use VRS Yes
Elevation Mask 10 Data Forwarding
PDOP Limit 6.0

To Bluetooth

RTKFREQ 1HZ
4 Bluetooth

Safe Mode ~ Normal Mode
4 Serial Port

lonosphere "
Model No Disturb ; o
BaseChanged
Tip Radio Station

Data

Forwarding —

After setting other parameters, click Save, then the prompt “Please Set a
Name for The New Mode” will pop up. Enter user's Name, and click OK. Then,
the prompt “Create Mode Successfully” will pop up. Click OK, now, the work
mode is available in the list. Please select the work mode then click Accept.

< CHC-Work Mode ©)

Workmode List:

Ilnternal GSM Rover I

Internal UHF Rover

Internal UHF Base

External Radio Base

Then, the interface will lead users to check Ntrip information. Users can also
select source table or switch other Ntrip account here.

If all the information is correct, please click OK.
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Please Check the CORS Informa

Source i
Table RTCM32 v ¥

User
Name *#X
Password see ["] Display

[¥ save Password

["] Don't remind me next time

Concel

Then the green LED will flash and the states will come from Single to Fix,

which means the rover is getting the correct data from base.

3.2.5 DCI (PDA Network)

Click New to create a work mode.

RTK: Switch on Yes.

Work Mode: Select Auto Rover.

Datalink: Select PDA Network.

Protocol: Select Ntrip.

Then, input the corresponding Ntrip IP and Port. Users can also click
Download to get the source table.
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<« CHC-Create New Work @
Mode —

RTK

Work Mode

Datalink

Protocol

Auto Rover
PDA Network

Ntrip

Domain/IP

Port

[Source Table

User Name

211.144.118.5

2102

RTCM32

XZX

Password e«

o

[} Don't remind me next time

Input the User Name and Password for user’s Ntrip account.

Seven message types are defined here in support of the application of

coordinate transformations, namely Message Types 1021 through 1027.

Message Type 1021 provides the basic transformation parameters for the first

three sets, while Message Type 1022 provides the information for the fourth

set, the Molodenski-Badekas transformation. Message Types 1023 and 1024

define the residuals for ellipsoidal and plane grid representations, respectively.

Message Types 1025, 1026 and 1027 define the parameters that support the
Lambert Conic Conformal (LCC2SP) projection, the Oblique Mercator (OM)

projection, and others.
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1025

1026

1027
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¢« CHC-Create New Work @)
Mode

1021-1022

1023-1024

1025-1027

Save Password Yes
Auto Login Yes
Use VRS Yes
Elevation Mask 10
PDOP Limit 6.0
RTKFREQ 1HZ

SafeMode  Normal Mode )
Message Name

Helmert / Abridged Molodenski Transformation Parameters

Molodenski-Badekas Transformation Parameters

Residuals, Ellipsoidal Grid Representation

Residuals, Plane Grid Representation

Projection Parameters, Projection Types other than

Lambert Conic Conformal (2 SP) and Oblique Mercator

Projection Parameters, Projection Type LCC2SP (Lambert

Conic Conformal (2 SP))

Projection Parameters, Projection Type OM (Oblique

Mercator)

When users use 1021-1027 message types, please ensure that the Ntrip

station is sending those messages. (Users should switch on [1021-1022] as

long as using RTCM messages, cause 1021-1022 messages contain

navigation messages)
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¢« CHC-Create New Work ©)

Mode
1025-1027
Save Password Yes
Auto Login Yes
Use VRS Yes

Elevation Mask 10
PDOP Limit 6.0
RTKFREQ 1HZ

Safe Mode  Normal Mode

lonosphere 1
Model O Disturb 7

BaseChanged
Tip E—

Click Save, then the prompt “Please Set a Name for The New Mode” will pop
up. Enter user's Name, and click OK. Then, the prompt “Create Mode
Successfully” will pop up. Click OK, now, the work mode is available in the list.

Please select the work mode then click Accept.

- CHC-Work Mode Q)

Workmode List:

IDCI

Please Set a Name for The New

DCI

Cancel

Then, the interface will offer users information about checking Ntrip. You can

select source table or switch other Ntrip account here. Click OK if all the

information is correct.
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Pleas eck the CORS Informa

Source
Table RTCM32
User

Name XZX

Password  *e¢ ["] Displa

' Save Password

["] Don't remind me next time

Cancel

Then the green LED will flash and the states will come from Single to Fix,
which means the rover is getting the correction data from base.

Now, users have already configured work mode. Click Info or Config - Device
Info to view the current work mode.

<« CHC-Device Info ©)

Device Type i80

SN 1002521
Firmware 1.54

Expire Date 2017-04-30
Work Mode Auto Rover
DataLink Name PDA NetworkNtrip
IP Address 211.144.118.5
Port 2102

Source Table RTCM32

Ntrip Login Account XZX

Ntrip Login Password =~ ****

At Danard Van

Ntrip Login Successfully!

[ e [ 2oy | ]
3.3 Static Settings

Start Record: Switch on, and it means start record is turned on, otherwise off.

SaveStyle: Choose HCN to record HCN file, or choose Close to close it.
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DataAutoSave: Switch on, and it means auto record is turned on, otherwise

off.
& CHC-Static Setting  (®

Start Record
SaveStyle HCN
DataAutoSave
Interval  1HZ

Degr

Elevation Mask 10 QO e

Minu

Duration 1440
te

StationName 1023655

Antenna Height  0.0000

AntennaMeasu

rementMethod SlantHeight

RINEX Storage ~ Close
4

When setting these parameters, click Get to obtain default parameters.
Interval: Including choices of 20HZ, 10HZ, 5HZ, 2HZ, 1HZ, 2S, 5S, 10S, 15S,
30S and 1M.

Elevation Mask: The angle is set for shielding obstruction. The satellites lower
than this angle will not be tracked, the default is 10.

Duration: Input duration time as you wish, the default is 1440.

StationName: Input station name, the default is device SN.

Antenna Height: Input antenna height, the default is 0.
AntennaMeasurementMethod: Including choices of  SlantHeight,
PhaseHeight, VerticalHeight, the default is SlantHeight.

RINEX Storage: Choose 2.11/3.02 to record RINEX file, or choose Close to
close it.

Compress Rinex: Switch on to record compress Rinex file after choosing

2.11/3.02 RINEX storage format, otherwise off.
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& CHC-Static Setting

SaveStyle HCN

4
DataAutoSave
Interval  1HZ
4
Elevation Mask b (x} Deeger
Duration 1440 Ming
StationName 1023655
Antenna Height  0.0000
AntennaMeasu ;
rementMethod SR A
RINEX Storage ~ 3.02
V]
Compress
Rinex ———

After setting these parameters, click Set to finish static setting.

Now, users have already been static recording. However, when RTK and static
recording exist at the same time again, RTK status will become a priority,
including whether automatically record, recording period, mask angle, the

sample interval. Click Info or Config - Device Info to view the current work

mode.
cxpie vate 201 7-U4-5u
Work Mode Auto Rover
DataLink Name PDA NetworkNtrip
IP Address 211.144.118.5
Port 2102
Source Table RTCM32

Ntrip Login Account XZX

Ntrip Login Password = ****

Auto Record Yes
Duration 1Day OHour
Elevation Mask 10

Interval 1HZ

Ntrip Login Successfully!

R
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3.4 NMEA Output

This function is set for making output the NMEA for other external equipments.
GNSS RTK can use Bluetooth, Port to connect receiver. Smart RTK can use
the Bluetooth, port or WiFi to connect receiver. When the config is modified, it
needs to click Set, and it is proposed to refresh to confirm no matter the setting
is done successfully or not.

If users have done the set of the output mode by Bluetooth, Serial Port or WiFi,
users can copy the config and paste it to other output mode when users want
to use the same config to another output mod, and it will avoid a repeated

config.

32 © D it Co [l 1523

CHC-NMEAOutput (» [l €  CHC-NMEA Output
| gl;ept&oth OFresh v |— gl;ept&oth OFresh
[+ S O v

WIFI GPGGA 1HZ
|+ Output Fresh v

GPGSV OFF
GPGSA OFF
GPGST OFF
GPRMC OFF
GPGLL OFF
GPVTG OFF
GPZDA OFF

PTNLPJK OFF

A A A A A A A b A h

PTNLPJT OFF

Please ensure Baud rate is 9600 when GPGGA Serial output set is 1HZ based

on connecting CHC Receivers.

3.5 Device Info

After connecting between handheld and receiver, Landstar 7 will read out the

receiver information, such as device type, serial number, expire date, work
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mode, data link and so on.

<« CHC-Device Info @R € CHC-Device Info ®

CXpIE Uale U1 1-U4-0U

Device Type i80

Work Mode Auto Rover
SN 1002521

DataLink Name PDA NetworkNtrip
Firmware 1.54

IP Address 211.144.118.5
Expire Date 2017-04-30

Port 2102
Work Mode Auto Rover

Source Table RTCM32
DataLink Name PDA NetworkNtrip

Ntrip Login Account XZX
IP Address 211.144.118.5

Ntrip Login Password = ****
= RTK Mode

Auto Record Yes
Source Table RTCM32

Dura g o}
Ntrip Login Account XZX Statlc M% ae

Elevation Mask 10
Ntrip Login Password =~ ****

Interval 1HZ

Lo Van

Ntrip Login Successfully! Ntrip Login Successfully!

N R

Registration: Click to display the input box to type in the register code. Please
contact with regional sales manager or dealer to get the code.

Note: There is no need to enter the - of the register code.

Modify: Click to display the list of the Work Mode to modify the receiver work
mode.

Fresh: Click to get the device information again.

Reset: Click to reset the receiver main board. Then, it will restart the receiver
and star search.

Switchoff Radio: Click to switch off radio when you accept radio mode.

Break Network: Click to break network when you accept receiver/PDA
network mode. Then, receiver won’t receive Ntrip/APS messages.

Login: Click to login Ntrip account, when you accept receiver/PDA network
mode. Then, receiver won't receive Ntrip/APS messages.

Update Firmware: Click and choose firmware to update firmware for receiver,

only support updating firmware via WIFI connection.
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< CHC-Device Info ® < CHC-Device Info ©)

X
Device Type i80 Device Type i80
SN 1002521 SN 1002521
Firmware 1.4.24 Firmware 154
Expire Date 2017-04-30 Expire Date 2017-04-30
Work Mode Auto Rover Work Mode Auto Rover
DataLink Name Internal Radio DataLink Name PDA NetworkNtrip
Protocol Transparent IP Address 211.144.118.5
Channel 1 Port Fresh
Frequency Fresh Source Table Reset
Auto Record Rosol ‘ Ntrip Login Account Break Network ‘
Duration Ntrip Login Passwol
_ Switchoff Radio o Login |
Elevation Mask 1 Avste Bonard
Interval update firmware Ntrip Login Suc update firmware

3.6 Interface

The main function of Interface customization is to determine the display of

program interface. The one will appear in the program interface if it is ticked.

< CHC-Interface Q)
Please Choose the Displayed Interface
in Program:

Project

[ Projects [ CRS [+ Import

[+ Export [ Reports v Base Map
[+ Points [ Lines [V Features
[ Cloud [¥ CodeList  [¥ PRJ Codes
Survey

[ Map [V PTSurvey (¥ PT Stakeout
4 Iéitr;ieout [ Surface [ Road

¥ PPK [V siteCAL [+ Base Shift

Click Choose Sound, users can tick voice or sound prompt optional.
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< CHC-Voice Prompt ~ (®)
Voice Prompt

[ Sound [+ Voice (¥ Low Receiver Battery

3.7 About

If the software isn’t registered, please contact sales representatives.

Users can visit CHC official website by scanning Website QR Code.

Users can follow CHC official facebook by scanning Facebook QR Code.

Register:

(1) Register via Email

Enter the Config interface and click About. Users will see register status:
Unregistered, click Unregistered. Then users will see a pop-up window:
“Please Register via Email!” , click Confirm.

Then Input your information and click Register to submit application. Please
input your true email address, cause we will send “Account activation” mail

to this email address.

67



Land Star 7 User Guide

N

< CHC-Register ®@

Name Heather
Email  support@chcnav.cor
Country  China
Company CHC

Phone Number  +86 2154260273 €

& Existing Account Q, Register

When users submit application successful-ly, it will prompt “Register via Email
successfully, please go to mail box to activate your account!” . Click OK and go
to mail box, and then users will see “ Account activation” mail send by
CHCNAV. Please click the URL to activate your account. After activation of mail

account, users can go to the interface: Apply Register Code in LandStar 7.

X registerhuacenav.com:6001/Regist/.. -

- “Activate your account
sucessfully

Dear user, your account has been
activated!

(2) Apply Register Code
(OTemporary usage

Click Apply after Temporary Code, and users can apply register code
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immediately. Then users will see progress bar turns blue and the status reads
“Successfully”, please remember to restart LandStar 7 after registration.

€ CHC-Apply Register Code (

—
Temporary Code successfully Apply

Register Successfully, Please Restart App!

Permanent Code Apply

R Register via Email

Click Apply after Permanent Code. Input a pre code (one pre code only can be

@Permanent usage

used in one device), and click OK. Users should ask regional sales manager or

dealer for pre codes.

Input a pre code!

HR6LF48X4BF6|

cancel

When permanent code has been prepared, CHCNAV will inform users by

sending email or prompting message once users restart LandStar 7. (CHCNAV
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will prepare permanent code for users within 48 h.) Finally, go to apply register
code, please remember to restart LandStar 7 after registration.
Temporary Code

Permanent Code successfully Apply
g €D

Register Successfully, Please Restart App!

Q\ Register via Email
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4 Survey

4.1 Map

Main functions:

(DUsers can see the graph with base map, and all the base maps can be
displayed.

@During measurement, the point, line and surface will be displayed in different
color or style (colors of points, lines and surfaces follow generally the colors
chosen when users create the new codes.

(®During measurement, users can select the codes for the points, lines and
surfaces (on point survey interface, only the codes of points are available).
@During the features surveying (points, lines and surfaces), if the job of
feature surveying is not finished one time, and users continue with other
features, the previous job of feature surveying will stop temporarily. You can do
the surveying of several features at the same time. It allows to check the the

task not achieved as well as the task users are doing.

CHC P
€ T -Map g @
H ] O |Code v | T2000

base_11
°
<
2Qyight 2077 Supsrvisn 0
= i
LocalN 130008.883m F\_x H0.012Vv0.021

LocalE 622795.820m % 14/18
LocalH87.942m =i 100%
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4.1.1 Map Edit

3 o
Click to enter Map Edit interface.

7 CHC >

€ ¥ Map & ®

iZ 3 O tree v T2000
tree light

2
7
Snapg! .
.n ¥ 106,
B[
. '.5"4'1:
.
an -
Y
3 .
=
Qi Sl
o e
LocalN 3450128.221m Fix H0.008 V0.021
LocalE 622860.821m & 26/29
LocalH 33.498m =1 100%

Users can see snap point bar at the top and map edit bar on the left.

(1) Snap Point: Users can select feature point both on base map or survey
point.

(DEndpoint: Snap the endpoint of one polyline.

@Midpoint: Snap the midpoint of one polyline.

®lntersection: Snap intersection of two polylines.

@Perpendicular: Snap perpendicular of one circle with a selected point.
®Center: Snap center of one circle.

©®Tangent: Snap tangent of one circle with a selected point.
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/X L0)
Ly
0 =
o 2?7 B
O Sn 4,8_-‘]& pnzgior_ﬂ
é ‘01 °
iXi

Users can save shap points one by one, saved points will be in Coordinates
Library.

(2) Map Edit: Only support editing survey point, line and polygon.

(DPolyline: Create polyline by survey points.

@Polygon: Create polygon by survey points.

(®)Circle: Create circle through 3 methods, including determining circle with 3
survey points, choosing 2 survey points to determine the diameter, choosing 1
survey points as center with inputting radius.

@Node Deletion: Delete nodes of survey polygon.

(®Redrawing: Redraw polygon by sliding your finger around polygon.
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CHC
-Map Edit

Copyright 2077 Superiiap

®Polyline Close: Close survey polyline.

-Map Edit

S S X A 0 O
N~ x
giei )
® | 2 B
|0 alag”s
e Sl -

Sg

Click icons on right-down corner to abort, undo or finish edit.
4.1.2 Setting

(1) Survey: Users can view survey information in this interface.
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& CHC-Setting Q) & CHC-Setting ©)

l:l Display EBubble Display EBubble

Survey Method Topographic PT | Survey Method Topographic PT J

4

Observation Time(s) 5 Observation Time(s) Topographic PT

Horizontal Precision 0.030 m Horizontal Precision Quick PT

Vertical Precision 0.050 m Vertical Precision  Continuous PT

Offset Tolerance 0.100 m Offset Tolerance Offset PT

Tilt Tolerance 0.020 m Tilt Tolerance Compensate PT

Increment 1 Increment Corner PT

Track File Track.csv Track File Control PT

["] save Track ["] Auto Survey ["] Save Track AUto SUrvey

L] Tilt Warning [ | EBubble Tilt Warning EBubble

¥ Offset Warning ~ [¥ Fixed Solution V' Offset Warning (¥ Fixed Solution

[¥ AutoCenter ["] Log Avg.Obs ¥ AutoCenter Log Avg.Obs
Display Avg.Stats [¥ Quick Code Display Avg.Stats (¥ Quick Code

Survey Method: Support topographic point, control point, quick point,
continuous point, offset point, compensate point and corner point.
Observation Time: Default observation time of topographic point is 5s, control
point is 10s, offset point is 1s, compensate point is 5s, etc.

Horizontal Precision & Vertical Precision: Modify as you wish. Such as:
default horizontal precision of topographic point is 0.0300m, its vertical
precision is 0.0500m; default horizontal precision of quick point is 0.1000m, its
vertical precision is 0.2000m.

Horizontal Tolerance & Vertical Tolerance: Modify as you wish. Default is
0.20m/0.30m.

Diff Delay Limitation: Input the limitation of differential delay. Default is 5s.
Repeated times: Input repeated measurement times. Default is 2.
Measurement Interval: Input the interval time of measurement. Default is 60s.
Fixed Delay Limitation: Input the limitation of differential delay. Default is 5s.
Offset Tolerance: Modify as you wish. Default is 0.10m.

Tilt Tolerance: Modify as you wish. Default is 0.020m, and its range is
between 0.001m and 1m.

Name Step: Modify as you wish. Default is 1.

Track File: Input a name for the track.
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Save Track: Tick to save track.

Auto Survey: Default is not checked. Tick if users need to do the auto survey,
and then the current point survey will stop; if users choose Continue, the
survey will continue.

Tilt Warning: Make the receiver be tilted when surveying, and users can
decide to Abandon or Stop when it says “The tilt is excessive”.

EBubble: Users will see the ebubble on the interface when doing the point
staking, if the ebubble is ticked. It will be ticked generally when using the
instrument with the function of auto survey.

Offset Warning: Make the receiver offset when surveying and users can
decide to Abandon or Stop when it says “The offset is excessive”.

Fixed Solution: If the fixed solution ticked, then users can measure only when
the solution is fixed; please uncheck the fixed solution, if users want to
measure even when the solution is single or floating.

AutoCenter: Your position will automatically display on screen center within 5s
while mapping.

Log Avg.Obs: Log average observation data when observation times >1, the
storage path is “CHCNAV / LS7_Projects / project name”.

Display Avg.Stats: Display the stats of average observation data when
observation times >1.

Quick Code: Tick to show quick code menu in Map interface. ®Users can
slide finger to choose feature type: point, line, and polygon. @Click to apply

the code.
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CHC e
« T Map o INQ)

is 4 @ light v | T2000
S tree light 2
o e
e
a5
ial
s —
LocalN-4.587m Single H2.073 V1.282
LocalE 499936.320m & 21/21
LocalH54.585m = N/A

(2) Display: Click to modify what to display on the main interface.

& CHC-Setting ®
Survey EBubble
[+ Name [ ] Code [ | Height Style
[+ Display-Point Type
I
Topography V‘
Control 4
|
Quick [T
Continuous [T
[+ Display-Layer
Default Line Layer T4
[C4

Default Polygon Layer

Name/Code/Height: Select to display on Map interface, users can select one
item or multi-item. For example, if selecting Name and Code, users will see
point name and code on Map interface after measurement.

Display - Point Type: Tick to choose point type to display on Map interface.
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For example, when users have measured a lot of topography points, control
points and quick points, users can tick Topography if users only want to see
the topography points. Then on Map interface, what users can see are the
topography points, no control points or quick points.

Display - Layer: Display the layers with created new codes, including the
layers of points, base map, lines and surfaces.

Base Map: Tick to choose base map to display on Map interface (Users
should import base map first), users can delete base map directly in display

tab to release space.
& CHC-Setting Q)

Survey EBubble

[+ Display-Layer

Default Point Layer [
Default Line Layer O
Default Polygon Layer [+
Base Map
Sample o ¥
CHCNAV o ¥
hacen m

Advance: Configure what else to display by advance selection. Users can

filtrate through single point or multiple points or height.
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72

< CHC-Advance @

&

[ Point name
® Select EE
*) Single

O Multiple

¥ Height From

To

(3) EBubble: View information of receivers with the function of automatic

measurement or with tilt sensor.

& CHC-Setting @)

Survey Display

Sensitivity 8 Minute 4

Response Speed Low 4

Valid Date 30 Day 4

Valid Dates Left:29Day23:59:58

(DEBubble Calibration: Click to get the offset info of the receiver. When the
offset angle is less than the limit value, users can click OK, and then start
EBubble calibration.

Note: It needs to keep the bubble centered, and the instrument should be well
stable when calibrating.

@Compass Calibration: Click to view compass calibration interface, and then
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users will read “1) According to the lllustration Slowly Rotating Equipment” and
“2) At the Same Time Rotate Yourself Slowly”. Users should keep the i80
receiver level, and make the LCD panel face to yourself. Then do the
clockwise rotation for i80 along the X-axis for 360 degrees, and
counterclockwise rotation by 360 degrees. It is proposed to finish one rotation
in 2s. At the same time users should rotate, and it needs to finish the rotation in
30s. For this kind of calibration, it is proposed to do 2-3 times for all the
rotations.

Note: Users should choose a good environment to do the calibration, (In
addition to the geomagnetic field, it needs to try to avoid other magnetic
interferences) generally there are no large buildings, running cars, power lines,
towers and mobile phones in a call around when doing the calibration of the
magnetic sensor. If users can’t avoid the condition mentioned, please stay

away from the above items when doing the calibration of magnetic sensor.

4.1.3 Symbols

Symbols: Users will view symbols in drop-down menu on the left of interface,

and users can slide to open or close the menu.

MNavigate to Base Locate to Survey Boundary

Full Screen Center-Align Selection
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O light ‘ v T2000

A% &l

o

50yrign 207 suparivan &
LocalN-4.515m Single H1.766 V1.306
LocalE 499936.204m & 21/21
LocalH 54.084m = N/A

Locate to: Users can locate to point and set measuring scale as wish.

Locate to

Name

N -4678 m
E 499936.328 m

}deasuring Scale 10 (x)

Here

el

Selection: Frame selection is available in map and stakeout interfaces, users

can select multiple features at the same time.
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iE 2 @ tooth v T2000
line tooth
tooth2 VS eee

Fix H0.008 V0.021
LocalE 622860.821m & 26/29
LocalH33.498m =i 100%

Survey Boundary: Click to view survey boundary interface, users can select
several points to build boundary. Settings of survey boundary are for planning

out one job area.

Ay

€ CHC-Survey Boundary

Use Boundary [ on | tree light
Voice Prompt | on |
Features V | oo
Boundary List 'IEI’ e 9 \ % )
™ ™ U AR I\

10 3457402.785 908954.800 I
1 3457308.907 909020.688
9 3457402.171 909154.715
8 3457477.906 909117.235

Over Survey Boundary!
LocalN 3449502.659m FixH0.019 V0.050

n i A
LocalH87.983m == 50%

Use Boundary: Tick to use survey boundary. When receiver is out of the

boundary, there will be some red words "Over Survey Boundary!" showed on

map interface.
Voice Prompt: Tick to open voice prompt. There will prompt an alarm sound

once receiver is out of the boundary.
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Up: Move the boundary point up.

Down: Move the boundary point down.

OK: Confirm boundary list.

Select: Select existent points.

New: Manually enter the points that are in the measurement area.

Edit: Edit selected point in boundary list.

Delete: Delete selected point.

Clean: Clean all points.

Note: Survey boundary can be used for the survey, stake, road stake and

power stake, etc.

4.2 PT Survey

Antenna: Consist of Vertical H and Slant H.

Vertical H: The height from ground point to the bottom of receiver. When using
range pole, the vertical height is the pole height.

Slant H: The height from the ground point to static measurement tick mark
(X91+ is the blue rubber ring, i80 is the receiver bottom) of receiver, usually
this height is needed when setting up the receiver on a tripod.

Method: Consist of Topographic PT, Control PT, Quick PT, Continuous PT,
Offset PT, Compensate PT and Corner PT.

Control PT: Control survey points will take long time to observe, but it can
provide high precision result.

Continuous PT: Continuously survey points automatically according to a
preset fixed time period or space distance (users can select By Time or By
Distance after clicking survey icon).

Offset PT: When users cannot reach the target point, this function is helpful.
Input the azimuth angle between the target point and the current position
(Users can measure the current point and any point on the direction of the

target point, and get the angle by calculation function on Tools menu),
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horizontal distance, vertical distance (If the target point is higher than the
current point, input a positive value; if lower, input a negative value).
Compensate PT: When the range pole/level is tilted, the survey result will be
automatically compensated to normal level condition. The survey result is of
the location of the range pole bottom (This function is only available with those
RTK receiver with tilt survey function, compass and Ebubble calibration should
be done before available).

Corner PT: This is recommended for tilt survey or where receiver can’t be
centered.

Note: Before surveying, users should set parameters. Go to Setting, set the
Horizontal Precision to be higher than the value of H, Vertical Precision to
be higher than the value of V. If the current solution is non-fixed (say float or
DGPS or 3D/single point), but users want to go ahead with the point collection
procedure, please un-tick Fixed Solution. If the rover receiver keeps static,
but it reminds movement of the rover receiver (If users find the coordinate is
changing a lot while the rover receiver keeps static), this could be caused by

site calibration/localization error.

CHC
-PT Survey

< ® & ®

Code light v

Antenna TZ.OOU
Method Quick PT

Local N/E/H

N -4.680m
E 499936.190m
H 54.374m

= N/A &R 21/21 F
. [nal
Single H2.392 V1.786
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Setting: Click to set parameters (See details in 4.1.2). After all parameters set,
tap Measure (The red icon in down-right corner of interface) to start surveying

work.

4.3 PT Stakeout

Before stakeout the points, users need to add some points: Click point library
(On the left side of point name) to get into the points library to be stake, click
Add to select a point. After increase points, select target point then confirm or

double-click the target point to start the stakeout.

CHC ~
< -PT Stakeout ﬁ @)
is 51 ©|code |w T2000

< 9 >

DIST:99.975m
To S: 99.975m Fill: 0.103m
To E: 0.006m

D base_
Current Point:1
11
<

Coj 2 VgD A
ocalN 3449502.640m Fix H0.024 V0.059
LocalE 527451.259m & 12/26
LocalH87.875m == 60%

Arrow: Give direction to target point in real time.

Text: Displayed in forward-backward-left-right or east-west-north-south and
switched by horizontal slide on text box.

DIST: Refer to the horizontal distance between current position and target
point.

Setting: Click to set parameters.
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& CHC-Setting ©)
Display EBubble

Observation Time(s) 1

Stakeout Tolerance 1 0.050 m

Stakeout Tolerance 2 0.500 m

Stakeout Tolerance 3 1.000 m

Horizontal Precision  0.100 m

Vertical Precision 0.200 m

Tilt Tolerance 2.000m
Increment 1

Name Prefix s

+ Tilt Warning [_] EBubble

¥ Eccentric L] Fixed Solution
L] Use Prefix ¥ AutoCenter

[ Direction Arrow

Observation Time: Modify as you wish, default observation time is 5s.
Stakeout Tolerance 1/Stakeout Tolerance 2/Stakeout Tolerance 3: Modify
as you wish. Three different tolerances are available to be set with different
degree of urgency sound prompts.

Horizontal Precision & Vertical Precision: Modify as you wish, default
horizontal precision is 0.100m, its vertical precision is 0.200m.

Tilt Tolerance: Modify as you wish, default is 0.020m, and its range is between
0.001m and 1m. It will make sense after ticking Tilt Warning.

Name Step: Modify as you wish, default is 1.

Name Prefix: Input name prefix, default is s. It will make sense after ticking
Use Prefix.

Tilt Warning: Make the receiver be tilted when surveying, and users can
decide to Abandon or Stop when it says “The tilt is excessive”.

EBubble: Users will see the ebubble on the interface when doing the point
staking, when the ebubble is ticked. It will be ticked generally when using the
instrument with the function of auto survey.

Offset: Tick to stakeout offset point.

Fixed Solution: When the fixed solution ticked, then users can measure only

when the solution is fixed; please uncheck the fixed solution, if users want to
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measure even when the solution is single or floating.

AutoCenter: Your position will automatically display on screen center within 5s
while mapping.

Direction Arrow: Default is ticked, if users don’'t want to see arrow in PT
Stakeout interface, please don't tick it.

After all parameters set, click measure icon and start stakeout function.

CHC =
< -PT Stakeout Q (l')
s_Snap@ Code v T2.000
A B ——
< Pre 9 Nearest >

DIST:100.250m
To N: 86.831m Cut: 37.510m
To E: 50.104m

Current Point:Snap_4
2

8| 7y
Shag Jid regiont .
e .\ 3

¢
101
e 50 D
=
(A
Fix H0.008 V0.021
LocalE 622860.821m # 26/29
LocalH 33.498m =i 100%

A. Points: Click to select survey points (See details in 2.10).

B. Snap Point: Users can select feature point both on base map or survey
point.

(DEndpoint: Snap the endpoint of one polyline.

@Midpoint: Snap the midpoint of one polyline.

®Intersection: Snap intersection of two polylines.

@Perpendicular: Snap perpendicular of one circle with a selected point.
(®Center: Snap center of one circle.

©®Tangent: Snap tangent of one circle with a selected point.
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CHC
?
< -Snap Point C)

17 A10]0
X
=
®

Click OK to stakeout the snapped point. If you want to save snap point, you

should click @ before clicking OK, then you can save the point and

stakeout simultaneously. Saved points will be in Coordinates Library.

Note: After setting the proper parameters, the software will calculate the
difference between stakeout point and target point. If the difference is under
the limit, the software will go to the next point. If not, users need to stake this

point again.

4.4 Line Stakeout

Add Line: Configure options in this interface. Including linetype, method, name,
start point, end point and start distance. After options set, the new created line
will be shown at left side of the Point Name in the Lines.

Linetype: Include Line, Circle and Arc.

Method: Include Two Points and One Point + Azimuth + Distance.

Name: Input line name as you wish.

Start/End Point: Select start/end point from Points.

Start Distance: Input start distance of line.

Circle Center: Input point as circle center.
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Note: When it comes the stakeout of straight line, the default setup is "stake to
line" (This time the mileage interface will display "stake to line", lead us to go to
a point on the nearest line from the current point. If users want to go back to
use other features of stakeout line, users can erase the mileage that users
already input.

Arrow: Find the target following the arrow's direction.

Text Indication: There are four indication modes (all shows the distance from
the target point), switch the mode, slide left-right in the text box. Like all
sides, elevation; all directions, elevation, vertical & horizaontal-biased, mileage,
elevation; the distance to starting point, elevation; to the end point, elevation.
Stakeout: Directly input the mileage between "+" "-" signs in the mileage box(if
the mileage interval is fix, modify the "stake spacing”, and then go to the Line
Stakeout's main screen, click "+" "-" to switch sake).

Partial Cross-Staked Point: For example, at the 50 meters mileage point, 5
meters to the right: Click "staking to the line" (after users entering the mileage,
display "Stakeout to stake"), offset: 5, angle: 90 °, Mileage: 50.

Stakeout Offset Point: For example, at the 60 meters mileage point, 30
degrees to the left, 6 meters. Click "Staking to the line" (After users entering
the mileage, display "Stakeout to stake"), offset: 6, angle: 330 °, Mileage: 60.
Slope Ratio: The segment without elevation, use it for the slope with elevation
subsection. Divide the line into segments of equal length, to save the time of
manually calculating the mileage time of each segment. Click "+" "-" to
automatically switch segment point.

Stake Spacing: After the set-up, click "+" "-" automatically to switch the
mileage.

Details Procedure:

Create a new project, more specific operations please check 2.1.
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CHC
&

-Line Stakeout

(=] ©lcode v TF2000

= To Line i To Line
DIST: 129.908m

‘ To S:64.953m Fill: 0.013m )

To E: 112.505m

Current Bne:9-1 0

1Ise_ 7,7 10

il
VgD
i
LocalN 3449502.643m Fix H0.017 V0.035
LocalE 527451.253m € 18/26
LocalH87.955m =i 60%

Click list to enter the line library management, users can input the point directly,
or users can add customized points from the point management, including
three linear types: lines, circles, arcs.

Select straight line, the software provides two modes, namely "two-point" and
"one-point + azimuth angle + distance", if users choose "two alignment”,
extract two coordinates from the library, one is starting point the other one is
the end point, enter a starting mileage; If users choose "one point +azimuth
angle + distance", users only need to enter one coordinate from the library,
enter the line's azimuth, length and starting mileage, and click OK to enter the

Stakeout interface.
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& CHC-Add Line @
Linetype Line 4
I Method Two Points 4 I

Name TWo Points

Start Poin| One Point+Azimuth+Distance

End Point

Start Distance  0.00000 m

v/ 0K
Select the Circle, select the coordinates of the center point from the library, and
enter the radius.
Select the Arc Line, "two-point type": Enter the starting point, end point, start
mileage, radius, deflection direction; "one point+ azimuth angel+distance”,
enter the starting point, radius, starting mileage, length, starting azimuth angle,

deflection direction.

< CHC-Add Line @f <« CHC-Add Line ©)
Linetype Arc 4 Linetype Circle 4
Method  Two Points 4 Name
Name Circle Center EE
Start Point EE Radius
End Point i=
Radius

Start Distance 0.00000 m

Deflection () Left @® Right

V0K v/ 0K

Option: Click to set parameters.
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& CHC-Setting ©)
Display EBubble

Observation Time(s) 1

Stakeout Tolerance 1 0.050 m

Stakeout Tolerance 2 0.500 m

Stakeout Tolerance 3 1.000 m

Horizontal Precision 0.100 m

Vertical Precision 0.200 m

Tilt Tolerance 0.020 m

Increment 1

[] Tilt Warning ["] EBubble
Eccentric ' Fixed Solution

¥ Miles as Name  [¥ AutoCenter
¥ Direction Arrow

Observation Time: Modify as you wish, default observation time is 5s.
Stakeout Tolerance 1/Stakeout Tolerance 2/Stakeout Tolerance 3: Modify
as you wish. You can set three different tolerance, and then users will see
three circles around stakeout point. When users are close to the circle, it will
prompt tone (the tone will become rapid as users getting close to stakeout
point).

Horizontal Precision & Vertical Precision: Modify as you wish, default
horizontal precision is 0.100m, its vertical precision is 0.200m.

Tilt Tolerance: Modify as you wish, default is 0.020m, and its range is between
0.001m and 1m. It will make sense after ticking Tilt Warning.

Name Step: Modify as you wish, default is 1.

Tilt Warning: Make the receiver be tilted when surveying, and users can
decide to Abandon or Stop when it says “The tilt is excessive”.

EBubble: You will see the ebubble on the interface when doing the point
staking, if the ebubble is ticked. It will be ticked generally when using the
instrument with the function of auto survey.

Offset: Tick to stakeout offset point.

Fixed Solution: If the fixed solution ticked, then users can measure only when

the solution is fixed; please uncheck the fixed solution, if users want to
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measure even when the solution is single or floating.

AutoCenter: Your position will automatically display on screen center within 5s
while mapping.

Direction Arrow: Default is ticked, if users don’t want to see arrow in Line
Stakeout interface, please don't tick it.

After users select the line, click measure icon and start stakeout function.

4.5 Surface Stakeout

Arrow: Find the target following the arrow's direction.

Text Indication: Indicate the fill or cut depth.

CHC P
< -Surface Stakeout & ®
E 3 © | Code v | T2000

Design H m

Fill: 35.617m

HRXIR S

(|
LocalN 3449502.656m FixH0.016 V0.024
LocalE 527451.262m & 20/25
LocalH87.954m == 30%

Export Surface File: Click New and Select to choose measure points from

coordinate library.
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/storage/emulated/0/CHCNAV/
LS7_Projects/CHC

gis
/storage/emulated/0/CHCNAV/
LS7_Projects/CHC/gis

codes
/storage/emulated/0/CHCNAV/
LS7_Projects/CHC/codes

Note: There are two types of files can choose which are HCT and ROD. Click
Ok to give a new name or confirm the created name as below. After uploading
points from Coordinate Library, The interface will show the areas which consist
by known points and users can see Design height and whether this area need
fill , how many cube need to fill or can be shown in the middle of interface.
Beside, users can click icon on left to set stakeout information (the light point is
users add Cut Tolerance and Fill Tolerance).

Option: Click to set parameters.

& CHC-Setting Q)
Display EBubble

Observation Time(s) 1

Horizontal Precision 0.100 m

Vertical Precision 0.200 m

Tilt Tolerance 0.020 m

Offset Tolerance 0.100 m

Increment 1

Lift Value(Vertical)  0.000 m

Cut Tolerance 2 0.100 m

Fill Tolerance .2 0.100 m

["] Tilt Warning [ EBubble

[¥ Offset Warning [¥ Fixed Solution

¥ AutoCenter [ Alarm
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Observation Time: Modify as you wish, default observation time is 5s.
Horizontal Precision & Vertical Precision: Modify as you wish, default
horizontal precision is 0.100m, its vertical precision is 0.200m.

Tilt Tolerance: Modify as you wish, default is 0.020m, and its range is between
0.001m and 1m. It will make sense after ticking Tilt Warning.

Offset Tolerance: Modify as you wish, default is 0.100m. It will make sense
after ticking Offset Warning.

Name Step: Modify as you wish, default is 1.

Lift Value: Modify as you wish, default is 0.000m.

Cut Tolerance/Fill Tolerance: Modify as you wish, default is 0.100m.

Tilt Warning: Make the receiver be tilted when surveying, and users can
decide to Abandon or Stop when it says “The tilt is excessive”.

EBubble: You will see the ebubble on the interface when doing the point
staking, if the ebubble is ticked. It will be ticked generally when using the
instrument with the function of auto survey.

Offset Warning: Make the receiver be offset when surveying, and users can
decide to Abandon or Stop when it says “The offset is excessive”.

Fixed Solution: If the fixed solution ticked, then users can measure only when
the solution is fixed; please uncheck the fixed solution, if users want to
measure even when the solution is single or floating.

AutoCenter: Your position will automatically display on screen center within 5s
while mapping.

Alarm: Tick to alarm when the point is excessive.
4.6 Road

4.6.1 The introduction of Road interface

The text introductions of road stakeout divide into three ways:
(1) All around and elevation difference.
(2) Horizontal and vertical offset and elevation difference.
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(3) Distance in real time and elevation difference (Calculated by the receiver's
location automatically). Three introduction ways can be achieved by sliding
text prompt box.

The interface of road stakeout contains three parts which are view area, the
navigation text area and button; the current measuring area will display the
road, measuring point and current point. There are also some operations of

displaying north direction, dynamic scales and buttons for operating view-map.

CHC P ) _
& i fo BNO) & CHC-Setting Q)
i= K60+700/60 Code v | T2.000 Display EBubble
K60+700.000 +  Nearest Observation Time(s) 1
Stakes L@®R 0.000m Cust Stakeout Tolerance 1 0.050 m
- 4
To S: 446189.900 Horizontal Precision  0.100 m
To W: 95065.267 )
Fill: 825.056 Vertical Precision 0.200 m
D Tilt Tolerance 0.020 m
3003312.764
Increment 1
432385.973 !
913.000 [} Tilt Warning ["] EBubble
L1 Eccentric [¥ Fixed Solution
(VQZ ¥ Miles as Name  [¥/ Direction Arrow
K Stake Interval 20.000 m
%z Pavement Thickness: 0.000 m
4
] Pavement thickness applies to road
_Soyright 2017 D ] surface only, if not surveying cross
e — 71 "
LocalN 3449502.664m FixH0018v0.038  Section nor culvert
LocalE 527451.240m € 14/28
LocalH 87.944m == 60%

List: Click to new or open roads, points and export data.

Name: Click to set the point name and it can be set by clicking the mileage or
setting as you wish.

Code: Input directly or select the code in the code list.

Blue point: The position of road mileage.

+: Add mileage.

-: Decrease mileage.

Arrow: Display the current position in real-time and the target can be found in

the site.
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East/South/West/North: Show the target in east (E), south(S), west (W), north
(N) (only display two distance messages).

Front/Back/Left/Right: Heading direction is the positive direction (only display
two distance messages).

Fill: Indicates current position lower than the design position of the distance
and need to fill.

Dig: Represent current position higher than the position of design distance and
it need to dig.

Left: Roads along the direction of the left side.

Right: Roads along the direction of the right side.

Nearest: To check the nearest stake from current position.

Section: Click the button to use the cross section mode.

Measure: After setting the antenna, it will start to measure.

4.6.2 Road

New: Input road name and store path, click New Road, and then choose road
type, click Finish.

16:36 oz

CHC-LandStar

Road Name Stations Equation
888
/storage/emulated/0/GHCNAV/LS7_Projects/ Horizontal Alignment
888
111 Vertical Alignment

/storage/emulated/0/CHCNAV/LS7_Projects/

111

Standard Section

roads
/storage/emulated/0/CHCNAV/LS7_Projects/ .

Super Elevation

2 e
/storage/emulated/0/CHCNAV/LS7_Projects/ Widening
2

CHC Slope
/storage/emulated/0/CHCNAV/LS7_Projects/
CHC

a
/storage/emulated/0/CHCNAV/LS7_Projects/
a

/storage/emulated/0/CHCNAV/LS7_Projects/
q

Note: Please input parameters up to down in order.
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Stations Equation: Click New to input before and after mileage, click OK to

confirm.

Long Before 84712.000 -
12.000 After 84700.000

New

Before K1+200 input 1200

After K1+200 input 1200

Cancel 0K

Horizontal Alignment:
(1)CIL

Append: Choose type, and input coordinates, etc.

Type Arc

4
L startijne
-
Narc =
E Transition
AZI O
= R(ST)
Tra K74 _ 410|303 150 492 502 Rig iy
nsit +44 00 _[-00: | 00 19 26__ht
K74 410|410 [313 [206 492 502 Rig .
Arc +59 00 00 |29 | 25 206 605 ht Angle 000:00:00.0000000
Tra K74 410 | (342|150 492 502 Rig oo
nsit 479 .00 18: .00 223 497 ht ection@zis
Line K74 352 328 492 502
4 47- R0 238 460
Tra K78 . |600|352 140 492 502 | ¢
nsit 42 00 [-47- . 00 564 05
Arc K78 600 600 346 (370 492 502 | o
+37 00 |00 |06 |23 578 034
Tra K78 600 | |310 |140 492 501 ¢
nsit +74 .00 4500 609 843

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

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

Insert: Insert roads parameters.

Edit: Modify selected roads parameters.

Delete: Delete selected roads parameters

(2) PI

Append: 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.

o

10:52

& CHC-LandStar

Type SpirallArciSpiral Y
| Point Arc
3465893.8 | 502780.73 | poing K0+000.00 n =
18 8 . 0 Spiral|Spiral [
3465920.6 |502741.09  SpirallArc| K0+047.89
80 0 niral 1 ES'|A Spiral
3465920.6 | 502666.61  SpirallArc| K0+121.35 pirallArc|Spiral
St Mileagels, .
3465894.7 | 502632.83  SpirallArcl K0+162.83 Point
% Siral
3465829.3 | 502594.67 SpirallArc] K0+238.14 R
50 a Sniral 3

3465947.7 |502557.04 SpirallArc| K0+316.68  T™@nsition Length
9

niral

3465936.4 | 502479.81 | SpirallArc| K0+385.92
10 o Shiral 2
3465958.8 | 502403.75  SpirallArc|] K0+464.71
60 o] Sniral 5
3465985.8 | 502362.75 SpirallArc| KO0+513.58
70 0 Siral 9
3465992.5 | 502314.56  SpirallArc| KO0+561.55
60 a niral 8
3465979.8 | 502274.23  SpirallArc| K0+603.34
80 o Shiral 6
3465982.7 | 502231.64 SpirallArc| K0+645.66
30 0 Sniral 0

A K0+769 98

Arc: Input coordinates and radius.

In

Out

Spiral|Spiral: Input coordinates, in and out transition length.
Spiral|Arc|Spiral: Input coordinates, radius, in and out transition length.
Points: Input coordinates and mileage.

Next: Click until all curve parameters inputted, click Finish, and then Apply.
Vertical Alignment: Edit vertical alignment, enter the mileage, height and

radius (no negative or positive).
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Stake Vertical curve
Number Elevation Convex Concave | Tangent External Origin Terminal
(M) curve curve Length | Spur E[(M) Stake Stake
semi-diam | semi-dia T(M) Number | Number
eter R (M) | meterR
)
KO+580 545.76 500 22.25 0.50 KO+857.7 | K1+002.2
5 5
K1+040 547.56 500 17.05 0.26 K1+022.9 | K1+057.0
5 5
K14+205 562.74 450 13.95 0.22 K1+191.0 | K1+218.9
5 5
K1+270 564,69 600 24,60 0.50 K1+245.4 | K1+294.6
1] 0

Note: Before entering vertical curve, please enter the flat curve.

New: Click to create a road, and then select Vertical Alignment.

w2 O F i @ i 4 %

CHC-LandStar

Out
Tangen| Mileage K1+200 input 1200

Height

Radius

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

The last line: Input mileage, height.

Apply: Click the icon in down-right corner of interface to complete input.
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Standard Section: Click New, select section name, standard width, standard
slope, click OK to complete, and then click Save.

Super Elevation: Click New, input distance, slope, vary type, click OK, and
then click Save.

Widening: Click New, input distance, width, vary type, click OK, and then click
Save.

Slope: Click New, input slope name, slope type, start mileage, end mileage,
click Confirm and Continue to input next slope, and then click Save.

Points: Click to entry points list (Details please refer to 2.7).

Export Data: Click to input file name, select export type and export path.
4.6.3 Road Stakeout

Open Road: Click Survey, Road to enter road stakeout interface. Then open
a road file to stakeout.

Roads

Points

Export Data

Setting: Click to set parameters.
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& CHC-Option @
Display EBubble

Observation Time(s) 1

Stakeout Tolerance 1 0.050 m

Horizontal Precision  0.100 m

Vertical Precision 0.200 m

Tilt Tolerance 0.020 m

Name Step 1

[ Tilt Warning ["] EBubble

[ Eccentric [ Fixed Solution

[¥ Miles as Name (¥ Direction Arrow
Stake Interval 20.000 m
Pavement Thickness: 0.000 m

Pavement thickness applies to road
surface only, if not surveying cross
section nor culvert

Miles as Name: Check this box, the center stake name will used the mileage.
Stakeout Tolerance: Set stakeout tolerance and if tolerance is over the limit,
the software will remind that the tolerance is not satisfied.

Stake Interval: The current mileage will increase by the stakeout distance.
Stakes: Enter the mileage in main interface and do the stakeout following
prompts. Select left or right then input offset and stake out according to
prompts, as shown settings.

Section: When measuring cross section, be sure to measure corresponding
center stake, or cannot export the section data. After check the cross section, it

will into the cross section measurement mode and a red line will display.
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CHC 0
< -Road ﬁ (l‘)

i= K60+700.00 Code v T2.000

- K60+700.000 © + Nearest

. Cross:~=Left/+'=Right:Along:-=Fw.+=Bw
Section

Cross: 436965.210

Along: 688963.525
Fill: 862.340

i
LocalN2212948.323m Single H2.135V1.179
LocalE 634705.975m & 21/21
LocalH 50.660m = N/A

Cross: Distance from the current to cross section.

Along: Distance from projection of current position to cross section. - Indicates
current position is at road.

Fill: Elevation difference between the current position and designed elevation.
When collecting cross section, the cross is nearly 0 means the current position;
cross is not 0 means the distance from the current position to center stake.
Cross is negative means the current position is on the left side of road. Cross
is positive means the current position is on the right side.

Culvert: Select culvert, input culvert distance and angle, then begin survey.

Angle: Input the angle between culvert direction and highway midline.
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CHC
&

-Road
I= K60+700.00 Code v | T2000

- K60+700.000 © + Nearest

Culvert‘ 000:00:00.0000000
Cross: 688963.452

v Along: -436965.268

Fill: 862.099

LocalN 2212948.330m Single H2.275V1.073
LocalE 634705.883m @& 21/21
LocalH 50.901Tm = N/A
Slope: Display current slope will appear in the main interface.
CHC CHC
< -Road o] < -Road & @
i= K60+700000 Code v | T2000 = K60+70000 Code v | T2000
Real Time Station K60+700.000 Real Time Station K60+700.000
Slope 4 Right 4 Slope 4 Right 4
Offset 0.000 Offset 0.000
0.000 0.000
Move In Invalid Cut Invalid Move In Invalid Cut Invalid
3003312.764
432385.973
913.000
_—
~ o =3
.
LocalN2212948.461m Single H1.663 V1.855 LocalN2212948.313m Single H2.171V1.030
LocalE 634706.151Tm @& 21/21 LocalE 634705.924m @& 21/21
LocalH51.314m =i N/A LocalH 51.402m = N/A

Data Check: Use receiver to check any position on roads whether it remains

deviation.
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CHC

< -Road 0 @
= K60+70000 Code v T2.000

Data Check
Miles: K60+700.000
Cross: 0.000
Cut: Invalid

&

Single H2.173 V1.953
& 2121
= N/A

~

LocalN 2212948.280m
LocalE 634705.981Tm
LocalH51.118m

CHC

< -Road a @)
I= K60+70000 Code v T2000
Data Check
Miles: K60+700.000
Cross: 0.000
Cut: Invalid
3003312.764
432385.973
913.000
=

LocalN2212948.382m
LocalE 634705.907m
LocalH50.961Tm

Single H2.662 V1.086
& 2121
= N/A

Free Slope: When meet slope with same type, users can select free slope to

avoid duplication input.

CHC
-Road

< [ o INO)

v T2000

= K60+700/00 Code
Real Time Station K60+700.000

Free Slope , Right

4
Offset 0.000
Dh To Slope Top 0.000
Move In Invalid Cut Invalid
?
pos) (2]
LocalN2212948.414m Single H2.304 V1776
LocalE 634706.111m & 21/21
LocalH51.406m = N/A

4.7 PPK

CHC
-Road

&

iE K60+700/00 Code
Real Time Station K60+700.000

B @

v  T2.000

Free Slope , Right
Offset 0.000
Dh To Slope Top 0.000
Move In Invalid

b

Cut Invalid

3003312.764
432385.973
913.000

LocalN 2212948.286m
LocalE 634705.945m
LocalH 51.037m

Single H2.215V1.823
& 2121
= N/A

PPK (post processed kinematic), also Known as dynamic post-processing
technology which use carrier phase to Afterward differential processing. The
principle of PPK is to simultaneous observing observed quantity of satellite

carrier phase for one receiver as base station and at least one receiver as
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rover station. After that use LandStar 7 PPK function to linear combination and
generate virtual carrier phase observed values, and then determine the relative
position of receivers and obtain the rover station coordinates in the local
coordinate system from coordinate conversion.
Connect receivers (as base or rover station) and set Static Mode
Connect: Click to set receivers as base station or rover station.
Static Setting: Set static mode.
Note: Start Record button must be Yes, the suggestive value of interval and
Elevation Mask should be 1HZ and 13 degree receptively.

& CHC-Static Setting  (®

Start Record
SaveStyle HCN
DataAutoSave

Interval  1HZ

Degr

Elevation Mask 10 [ % J

Minu

Duration 1440
te

StationName 1023655

Antenna Height  0.0000

AntennaMeasu

rementMethod SlantHeight

RINEX Storage  Close
4

Set: Click to set static mode.

Use PPK function: When users finish setting base station (Static mode), it is
necessary to set other receiver as rover station which uses PPK function. You
can click to set PPK Obs Time Config based on satellite numbers. Afterwards,
click OK, the PPK function can operate and the time will show in interface
which based on the numbers of searching satellites. Beside, we provide auto
complete to conveniently save static data without watching the static recording

internal time.
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IE Vome
Code Code w
Antenna T
Local NfEST
e Sat=  Obs Time{min)
M 3448502 622 Nurmber
EGZ7519.8B5
|| H-68.331"
¥ Auto Complete
153
i FE e

SBAS HT eS0VE 573

4.8 Site Calibration

When the correction parameters of application points prompt abnormal ratio for

flat correction' or 'residual value is too large, we suggest check the control
point that participate point correction input wrong or not, whether match control
point or not. If users confirm there is no error, please continue operations.
Point correction is to calculate the mathematical conversion relationship
between WGS-84 and local plane rectangular coordinate system.

Assuming there are some known points K1, K2, K3, K4, and find the field
position of known points. After that measure corresponding points 1,2,3,4 in
the case of the base station does not move.

Site CAL.: Click to enter point calibration interface.
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< BALINDER-Site ®@

Calibration —
Height Fitting Method Best practice ‘
Use VRS Yes

* Need at Least 1 Paired Points for Horizontal
Calibration,

* Needs at Least 1 Paired Points for Vertical
Calibration!

%‘pAdd == Calculate H

Height Fitting Method: Include fixed difference, surface fitting, best practice.
Default plane fitting method is best practice.

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.

Calculate: Click to calculate. The software will prompt “plane correction
success, height fitting success”. After that click Application, the prompt is
“Whether replace the current project engineering parameters or not”, select
Yes will make current calculated correction parameters apply in the coordinate
system which can effect into the whole project. Users can log for viewing plane
correction and elevation fitting parameters, otherwise parameters are not

display.
4.9 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.
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ow 100%

<  testD503-Base Shift (?)

Select Point

GNSS Point
Known Point

Result
Base Station
N Shift

E Shift

H shift

+ 0K

Base Shift: 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.
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5 Tools

5.1 Earthwork

(1) Surface with Height:
Above Surface: Import above surface file. Click import icon to enter Surface
File interface.

< CHC-Earthwork O} B3 CHC-Surface file Q)

Surface without Heig... ~ File Type .hct

SD Root
=

Above Surface  Select file /storage/emulated/0

} Back to Previous

Select file. = " /storage/emulated/0/CHCNAV/
Border >y LS7_Projects/CHC
gis
Height ¢ /storage/emulated/0/CHCNAV/
LS7_Projects/CHC/gis
Sparsity 0to1 codes
Coefficient " /storage/emulated/0/CHCNAV/

LS7_Projects/CHC/codes
BaseMap
/storage/emulated/0/CHCNAV/
LS7_Projects/CHC/BaseMap
above.hct
/storage/emulated/0/CHCNAV/
LS7_Projects/CHC/above.hct

surface.hct
/storage/emulated/0/CHCNAV/
LS7_Projects/CHC/surface.hct

Users can choose surface file or create a new surface file by selecting
points.Click New to create a new surface file, users can add a new point or
select point in Points, then click OK and save new surface file. The storage
path of new surface file is: CHCNAV/LS7_Projects/CHC/.
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& CHC-New SurfaceFile (?) ll € CHC-New SurfaceFile (?

Name Local N Local E Local H Name Local N Local E Local H

I 35 4498425.48..304372.16710 51.39488'

34 4498425.45..304372.16825 51.62087

33 4498425.40..304372.09340 51.52337

e vor | e s |

Then, click Confirm to use the surface file.

< CHC-Surface file @
File Type .hct

.~ SD Root
/storage/emulated/0

§ Back to Previous

" /storage/emulated/0/CHCNAV/
LS7_Projects/CHC

gis
/storage/emulated/0/CHCNAV/
LS7_Projects/CHC/gis

codes
/storage/emulated/0/CHCNAV/
LS7_Projects/CHC/codes

BaseMap
/storage/emulated/0/CHCNAV/
LS7_Projects/CHC/BaseMap

above.hct
/storage/emulated/0/CHCNAV/
LS7_Projects/CHC/above.hct

surface.hct
/storage/emulated/0/CHCNAV/
LS7_Projects/CHC/surface hct

®Delete  V Confirm

Border: Import border file.

Height: Input height.

Sparse Coefficient: Input sparse coefficient of earth, range from 0 to 1.
Finally, click Calculate to calculate earthwork.

(2) Surface without Height:

Above Surface: Import above surface file. Click import icon to enter Surface

File interface.
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<« CHC-Earthwork O] K3 CHC-Surface file ®@

Surface with Height File Type .hct

SD Root

Above Surface  Select file. /storage/emulated/0

Back to Previous

Below Surface  Select file /storage/emulated/0/CHCNAV/

Ll

LS7_Projects/CHC
— gis
Border Selectfile = 2 storage/emulated/0/CHCNAV/
LS7_Projects/CHC/gis
Sparsity o, 4 ] codes
Coefficient /storage/emulated/0/CHCNAV/

LS7_Projects/CHC/codes
BaseMap
/storage/emulated/0/CHCNAV/
LS7_Projects/CHC/BaseMap
above.hct
/storage/emulated/0/CHCNAV/
LS7_Projects/CHC/above.hct

surface.hct
/storage/emulated/0/CHCNAV/
LS7_Projects/CHC/surface.hct

Users can choose surface file or create a new surface file by selecting
points.Click New to create a new surface file, users can add a new point or
select point in Points, then click OK and save new surface file. The storage
path of new surface file is: CHCNAV/LS7_Projects/CHC/.

& CHC-New SurfaceFile (?) ll € CHC-New SurfaceFile (?

Name Local N Local E Local H Name Local N Local E Local H

I 35 4498425.48..304372.16710 51.39488'

34 4498425.45..304372.16825 51.62087

33 4498425.40..304372.09340 51.52337

EEEZIE ORI

Then, click Confirm to use the surface file.
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< CHC-Surface file Q)
File Type .hct

.~ SD Root
/storage/emulated/0

Back to Previous
/storage/emulated/0/CHCNAV/
LS7_Projects/CHC

gis
/storage/emulated/0/CHCNAV/
LS7_Projects/CHC/gis

codes
/storage/emulated/0/CHCNAV/
LS7_Projects/CHC/codes

BaseMap
/storage/emulated/0/CHCNAV/
LS7_Projects/CHC/BaseMap

above.hct
/storage/emulated/0/CHCNAV/
LS7_Projects/CHC/above.hct

surface.hct
/storage/emulated/0/CHCNAV/
LS7_Projects/CHC/surface hct

®Delete  + Confirm

Below Surface: Import below surface file.
Border: Import border file.
Sparse Coefficient: Input sparse coefficient of earth, range from 0 to 1.

Finally, click Calculate to calculate earthwork.

5.2 Inverse Calculation

Click list at right side and select starting point A and ending point B from points,
click OK to calculate. The results will be shown in the table. The results contain:
azimuth, elevating angle, horizontal distance, tile distance, north offset, east
offset, height difference and gradient. Click OK can obtain results of inverse

calculation.
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a ow 100% W g e 100% B 10:51
< 20160510-Inverse < 20160510-Inverse
Calculation Calculation
a5 i=
B e i

Parameters

Value

Parameters Value

Azimuth Azirmuth 0823222 2074348
Elevating Angle Elevating Angle 000:0:3:01.1385075
Horizontal Horizontal
Distance Distance 10515.959
Tilt Distance Tilt Distance 10515.963
North Offset North Offset 1365.420

Eact Mffear Eact Affear

1NA%R 098

5.3 Areas

This function is to calculate the area, perimeter of figure, the coordinates that
participates resolve are chosen from point management by library chosen. The
unit of perimeter is metric and the unit of area supports square meters.

OK: Calculate the perimeter and area of the figure which is composed of points
in sequence.

Delete: Delete point.

Select: Add points to the list.

Up/Down: Make selected points move up or down.
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Graph Points to be Staked

I 0 o2 120.0000(
O o 121.0000(

[0 ocHe 0.00000

3/3

DR T
5.4 Angle Converter

Angle converter can convert degrees, minutes, seconds and radians among
these 3 types of converter.

Enter a value in degrees, minutes and seconds edit box, click on the OK button
to calculate the value of the corresponding degrees and radians.

Similarly, it can convert radians to degrees and degrees, minutes and seconds,

or converts degrees to radians and the value of every minute.

< test0503-Angle
Converter

Degree Minute Second
Degree 4 ‘ >

Radian < ‘ »

Vo
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5.5 Parameters Calculate

Calculation Type: Include 7 Parameters and 3 Parameters.

7 Parameters: The application scope of 7 parameters is relatively large,
generally larger than 50 km. Users need to know at least three pairs of known
point values in local coordinate system and their corresponding WGS-84
coordinates. Only when we get the seven parameters transmitting from WGS
coordinate system to local coordinate system, can we start the parameters
calculation.

Select Point Pair: Click Add to add point pairs and input pairs of GNSS point
and known points to calculate 7 parameters. Add WGS-84 coordinates at

GNSS Point and add plane coordinates at Known Point.

< 20160414-Parameters < 20160414-Select Point 2
Calculate Pair
IGNSS l-‘mnll

Name

Calculation Type 7 Parameters
A

* Meed at Least 3 Paired Points for Base
Comvert!

Name

@ ~dd == Calculate

Note: Select three corresponding point pairs and add to the interface of
parameters calculation.

Calculate: Click to calculate. The results will be popped up automatically. Then
click OK to apply 7 parameters to the current project.

Datum trans: Back to the main menu, click CRS to view Datum trans interface
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and 7 parameters can be viewed. Default datum transformation is 7

parameters. Click Login, input name is admin and password is 123456, and

then parameters will be unlocked.

< 20160414-Parameters 3
Calculate

Calculation Type 7 Parameters

* Need at Least 3 Paired Points for Base Attribute
Convert!

aYim)
14 Al 27293.  593.6) l

d2(M}
n A2 i 21778

rX(Sec)
5 | 445 4188

1Y(Sec)

r2{Sec)

Zoom{ppm)

Cancel

Valwe

25849856, 000000000000

AT011 2000000000000

S6081 504 DO0OOO0000

85330 98490861 9300

-305THTG BA001 9290000

653213 851131399000

2685954 093933110000

OK

3 parameters: At least one known point pair is requested which is usually used

in small scales. The accuracy is up to the operating range, decreasing with the

increase of operating distance.

5.6 Calculator

Use for simple mathematical calculations.
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ok - e )

MEM: sin30=0.5 DEG

MC: Clear historical.

DRG: Transform input number type (Degree or rad).

C: Clear current record.

Sin/Cos/Tan: Calculate sin/cos/tan value. Users should click DRG to transform
input number type into degree (DEG), sin 30(DRG) = 0.5.

<= Back.

log/In: log10=1.

V: 8V3=2.

A 8" 2=64.

n!: n!3=6.

5.7 Ruler

This function will provide users a ruler to do some simple measurement.
Users can use real ruler to adjust the length of ruler by moving the circle, then

click confirm icon.
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yan-Calibration Ruler  (?)

yan-Ruler

5.8 lonosphere Prediction

Display ionospheric conditions at present and update every 10 minutes.

CHC-lonosphere 0)
> Prediction —

Solar storms occurs 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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5.9 Point to Line Distance

Select points A, B, C from point management and click OK to calculate. The

result is displayed in a pop-up box, as follows: click Clean to clear current data.

< 20160510-Point to Line

Distance

C
® Known : Point AB.C

Calculate : The Perpendi
8 cular Distance of Point C
to Line AB

A

Distance : 1.995M

5.10 Offset Distance

Origin (A): Select form Points.

Horizontal distance (AP '): Input the horizontal distance.

Perpendicular (PP ): Input the vertical distance.

Azimuth Angle: Input the azimuth angle.

Offset Distance: Click OK to display a calculation result screen, enter the

point name, and click OK to save the calculated point.

5.11 Deflection Angle

Deflection Angle: Click Deflection to calculate deflection angle. Select Point A,

B, C, and click OK, the angle will be displayed in pop-up interface.
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< test0503-Deflection
Angle
Known : PointA, B, C

Calculate : Deflection A
ngle From AB to BC

Report
A

Angle ; -179:35:43 3122900
Bugl

Cifz

5.12 Rotation

Rotation: Point P is on the line AB which rotates a certain angle. After

selecting AB points, the system will calculate the distance between A point and
B point as default and this distance as initial value for AP. the value of AP can
be negative which means the P point is in the extension line of selected line.
A/B: Select the coordinate of A,B from Library Option.

AP: Initial distance.

Rotation Angle: Click OK will show calculate result.

Calculation Result: Input name and code, and then click OK to save this

calculated point.
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test0503-Calculation
< ( Result

B Known : Point A, B th Mame
e Rotated Angle From A
B to AP and The Distanc

A £ e ( the default AP is AB Code
L bl
Calruilate * Paint P
T
A3 =
T
Bfp =
0.000
971.493
Rotation Angle dﬂ::. [ ]

I

5.13 Intersection Point

Known Points: Select points from point management, and click OK to

calculate the intersection P of line AB and line CD.

o o @ 09:0

¥ Wi-Fi networks available

< 20160509-Intersection @) < 20160509-Calculation @

Paint Result

2 Poinis +2 8i.. 2 Points + 2 An... .

Known : Point A, B, C
SEL

‘e D Calculate : Coordinate o
f Intersection Paint of A
A C BandCD
As 4

@
@
(1]

0.000

c7

Drbase_1

ECEEZE

Points + 2 Sides: Select points A and B from point management. Enter the

length of line AP and line B. Click OK to calculate. Input a name, and click OK

to save.
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a ¢ o 90% @ 09:09

20160509-Intersection
< Point @

4 Known Points. 2 Points +2 An...

Known : Point AB and D
istance of AP and BP

L1 L2 calculate : Point P ( Poi
nt P is on the left side of
AB
B )
AS =
am
B7 EE
50
60 (X}

Vo

Points + 2 Angles: Calculate intersection P with known points A and B and the

inner angle of PAB. Click OK to calculate. Input a name, and click OK to save.

& 91% @ 09:12

be, 91% @ 09:12 o
< 20160509-Calculation

< 20160509-Intersection

@)

Point Result =

4 Known Points 2 Points + 2 Si... Name

Known : Point AB and A

ngle PAB, angle PBA
Calculate : Point P ( Poi
A nt P is on the left side of

A B AB)
As 4 i=
&e is 0.000
Angle PAB  038:00:00.0000000
Angle PBA  75:00:00.0000000 [x]

5.14 Bisection Angle

Bisection Angle: Given line BA and BC comes to an angle ABC, P is one point
on the angle bisection line, according to the coordinates of Points A, B, C, and
the plane distance from Point P to Point B, we can have the coordinate of Point

P. If the distance value is negative, it mean Point P is on the oppositely
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extension line of the angle bisection line. Click OK, the results will show out,

input the point name, and click OK to save the calculated point.

14:43 2O B il 4

14:43

CHC-Bisection Angle

& CHC-Calculation Result (?

Known : Point ABC and BP ,

Pis afoint on the angular bise Name
B ctor of angle ABC , BP is min
us which means P is on the op
Fosilely elongated line of angu
ar bisector Code
Al Calculate : Point P

A2 =
=
B:1 H
0.000
C:CHC =
=
4 (]

5.15 Divide Line
Divide Line: Select start point and end point from Points, select Method,

Input step and first point name, then click OK; it will remind users a successful

division. Click Points of Project to review points.

e B

CHC-Points

Start Point H- Points to be Staked

= T

- O [o2 120.00001

Method Fixed Step 4 O (o1 121.00001
OCHC 0.00000

Step Length

First Point Name

Name Step

Code

3/3

[ one | -
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5.16 Average Value of Points

Select: Select points to calculate.
& CHC-Average Valueof 5

Points

1 35 road I
2 34 road
3 33 road

(omr [ vor [om

OK: Report the average value of selected points in a prompt window.

Report

The average value of points is:
N:4498425.446563108
E:304372.1429168617
H:51.51304205030302

Back

Delete: Delete point on the list.

Coordinate Type: Users can set coordinates types of points.
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CHC-Average Value of
Points

1 35 road I
2 34 road
3 33 road

Select Point Format

) WGS84 Lat/Lon/H

) WGS84 X/Y/Z

) Local Lat/Lon/H

_) Local X/Y/Z
Local N/E/H

Cancel

Coordinate Type
S ®
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Shanghai Huace Navigation Technology Co., Ltd
Building C, NO. 599 Gaojing Road,
Qingpu District, 201702 Shanghai, China
Tel: +86 21 542 60 273
Tel: +86 21 649 50 963
Email:sales@chcnav.com| support@chcnav.com

Website:www.chcnav.com
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