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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 X91/X900 with the firmware version of v8.35 and above,

and CHC smart receiver i80 with the firmware version of v1.3.42 and above, as

well as GNSS receiver in your Android smartphone and handheld controller.

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 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.

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 and NCN as the import format, CSV, DAT, TXT, KML, DXF, SHP, RAW,
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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 ellipsoid name: Support choosing ellipsoid name from pull-down

menu, different ellipsoid name is corresponding to different parameters.

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

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
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receivers, Android smartphone and handheld controller internal GPS, and

many types of peripheral instruments such as generic NMEA0183 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.

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

error of site calibration results is too large, preventing wrong corrections to be

applied.

Landscape mode: Support Landscape mode, designed for tablet devices.
Voice prompt: Support voice prompt when received CORS messages.

Powerful COGO tools: Support calculation of perimeters, areas,

transformation parameters, etc. It also has a build-in RPN calculator so that

users can do common calculations conveniently in the field.

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
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ionospheric activity regions.

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.

Status Bar:
①This icon will show receiver battery.

②This icon will lead users to device Information interface, this position also will

show different icon when users accept different work mode successfully.

③ 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.

④This 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
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means the relative error.

⑤This icon will lead users to view e-manual.

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

shown below.

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.
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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.

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).
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Precision: Users can view horizontal precision, vertical precision and RMS.

DOPs: Users can view current status of the search space satellites precision

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

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
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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.

Project Name: Input 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.

(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
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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.

(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.



Land Star 7 User Guide

11

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.

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.
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(3) CodeList: Click to view codelist interface.

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.)
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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.

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

project creation.

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
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the project. Select Cancel to cancel deleting.

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

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.
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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.

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

server.
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Download: Select a project, click Download, the project will be downloaded to
cloud server, and it will be listed in Projects.

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).
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(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.

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

None Parameters: Users can choose coordinate transformation mode, from

XYZ or from BLH.

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
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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.

Users should put grid files in following path: CHCNAV/LandStar 7/Geoid. Then

restart LandStar 7 to apply.
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(5) Height Fitting: Supports four kinds of algorithms: None, Fixed Difference,
Surface Fitting and Best Practice, of which None is the default one.

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

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.
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Note: Users should put geoid files in following path: CHCNAV/LandStar

7/Geoid. Then restart LandStar 7 to apply geoid files.

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.
Coordinate System: Plane or Lat/Lon.

File Type: Support CSV, DAT, TXT, DXF, SHP and NCN file. 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.)

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.
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2.5 Reports
The content of other export information include KML Export, SHP Export,
DXF Export, HTML Report Export, CHC Report Export, RAW Export.
Click Export, then it will prompts that "Export successfully!". Report stored

path is in the directory where users installed the project, such as CHCNAV /

LS7_Projects / project name / report .htm file. Then users can connect

handheld controller with computer to view the report file.
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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.

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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