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Chapter 1  
Software Introduction  
 This chapter contains:  
 - Software overview 
 - Technical parameters 
 - Installation and uninstallation  
 - About  
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Software Introduction  

1.1 Software Overview 

This software is Sat-LiDAR point cloud pre -processing and post -processing software, mainly for 

SatLab LiDAR solution, the function is to utilize the POS data solved by the combined navigation module 

of the mobile measurement system to convert the scanned point coordinates based on the equipment 

coordinate system in the original scanning file of the three -dimensional laser scanner to the geodetic 

coordinate system, and the output results include: the target point cloud file ( Output formats include  

hlz, las, and xyz). 

Sat-LiDAR software supports the accuracy verification function of point cloud data for users. 

The software also provides comprehensive data quality checking functions: including original data  

checking, route quality checking, air strip overlap analysis, height difference quality checking, density 

checking, range checking, and support for exporting pdf format quality checking report.  

At the same time, the software also supports point cloud tiling , point cloud classification, DEM 

generation, contour line generation, elevation point generation and other functions.  
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1.2 Technical Parameters  

Operating system  Microsoft Windows10 (64 -bit) 

Microsoft Windows11 (64 -bit) 
CPU Intel@Core i7 or above; 6-core processor 
Memory Not less than 16GB 
Graphics Card recommended NVIDIA discrete graphics card,  

video memory not less than 2GB  
Monitor resolution  1920*1080 and above 

NET Environment NET Framework Version 3.5 
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1.3 Installation and Uninstallation  

1.3.1 Software Installation  

1. Click on the Sat-LiDAR software installation package to bring up the installation screen shown 

below.  

 
Figure 1-1 Software Installation Interface  

2. Click Next, set the installation path (usually keep the default)  

3. Click Next to install the software.  

4. Click Finish to complete the software installation . 

 
Figure 1-2 Successful Software Installation Interface 

5. The program is successfully installed and the Sat-LiDAR program icon appears on the desktop.  
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           Figure 1-3 Sat-LiDAR icon 

Note: Turn off your firewall and antivirus software during installation to prevent the installation 

process from being interrupted by antivirus software;  

1.3.2 Uninstalling the software  

Method 1: Click the computer start menu, find Sat-LiDAR, click "Uninstall Sat-LiDAR", a dialog box 

will pop up whether to uninstall or not, click Next --- Finish to uninstall. 

Method 2: Go to Control Panel -> Programs and Features, right -click to uninstall it.  

1.3.3 Software Startup  

After the software is installed, if the software is not authorized, the dialog box shown below will 

pop up when the software starts. After closing the dialog box, the software will exit automatically.  

1. Software Dongle 

2. License file 

Copy the serial number from the Register ID then get license file from SatLab technical team.  

 
Figure 1-4 Software License Register 
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Chapter 2  

Sat - LiDAR quick instruction  

 This chapter contains:  
 - Software interface  
 - Simple workflow   
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Sat-LiDAR Quick Instruction   

2.1 Software Interface 

2.1.1 Welcome Interface 

After starting the software, a welcome interface will pop up, which mainly introduces the new 

features and main functions of this version of the software.  

  
Figure 2-1 Welcome Interface 

2.1.2 Main Interface 

The Sat-LiDAR software mainly consists of a menu bar, toolbar, workspace, normal toolbar , data 

view, log output and view control area. 

 
Figure 2-2  Sat-LiDAR Main Interface 
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2.1.3 Interface elements 

Sat-LiDAR software is mainly divided into twelve menu modules:  

<File>, <Aircraft>, <SLAM>, <Process>, <Terrain>, <Architectural>, <Draw>, <View>, <Tools>, 

<Engineering  Applications >, <Layout>  and <Help>. 

 

 
Figure 2-3 Sat-LiDAR Menu bar  

2.1.3.1 File 

The <File> menu mainly consists of the following options:  

 ̧ New Project  

 ̧ Open Project  

 ̧ Save Project 

 ̧ Close Project 

 ̧ Open Files 

 ̧ Open Work Area  

 ̧ Save Work Area 

 ̧ Save Work Area As 

 ̧ Close Work Area 

 ̧ Check the update  

 ̧ System Setting 

 ̧ About  

 ̧ Exit 

 ̧ List of the most recently opened files  

 
Figure 2-4  Sat-LiDAR File menu 
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2.1.3.2 View 

The <View> menu controls the main view browsing display, including browsing and rendering 

options.  

1. Browsing Functions: 

 ̧ Panoramic browsing 

 ̧ Flying browsing  

 ̧ Setting the center of rotation  

 ̧ Sync to view 

 ̧ Roll-up 

 ̧ Track Roaming 

 ̧ View linkage 

 ̧ View screenshots 

 ̧ Setting the view to show all  

 ̧ Full screen display 

 ̧ Top view 

 ̧ Bottom view  

 ̧ Left view 

 ̧ Right view 

 ̧ Front view 

 ̧ Back view 

 ̧ 2D view 

 ̧ 3D view 

2. Rendering Functions: 

 ̧ Set different rendering methods for the point cloud  

 ̧ Adjust transparency display 

 ̧ Adjust point size  

3. Rendering Methods:  

 ̧ Elevation rendering  

 ̧ Strength rendering  

 ̧ Monochromatic rendering  

 ̧ Category rendering  

 ̧ Airbelt rendering  

 ̧ Echo rendering 

 ̧ RGB rendering 

 ̧ RGB rendering 
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 ̧ Circulating elevation rendering  

 ̧ EDL rendering 

 ̧ Mixed rendering  

 
Figure 2-5 Sat-LiDAR View menu 

2.1.3.3 Aircraft  

 
Figure 2-6 Sat-LiDAR Aircraft  menu 

1. Data Combine:  

 ̧ Combine setting and data combining for selected POS projects or point cloud files  

 ̧ Start/stop combining for selected point clouds through the Start Combine/Stop 

Combine menu item  

2. Trajectory Rectify: 

 ̧ One-click strip adjustment  

3. Point Cloud Smoothing:  

 ̧ Optimize point cloud  

4. Point Cloud Coloring:  

 ̧ Perform coloring operations on the selected point cloud  

5. Accuracy Inspection: 

 ̧ Verify the data absolute accuracy via imported control points.  

6. Quality Check: 

 ̧ Data integrity check  

 ̧ Route quality check 

 ̧ Strip overlap check 

 ̧ Height difference quality  check 

 ̧ Density check 

 ̧ Coverage Quality check  

 ̧ Automatic quality checks  

2.1.3.4 Tool 

The <Tool> menu includes point cloud measurement, point cloud cutting and export, query, and 

format conversion.  
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1. Point Cloud Measurement:  

 ̧ Measure 3D distance 

 ̧ Measure 2D distance 

 ̧ Measure density 

 ̧ Measure slope 

 ̧ Measure angle 

 ̧ Measure height  

 ̧ Measure area 

 ̧ Measure volume 

 ̧ Measure surface area 

2. Point Cloud Selection:  

 ̧ Circle selection 

 ̧ Rectangle selection 

 ̧ Square selection 

 ̧ Polygon selection 

3. Point Cloud Cutting and Export:  

 ̧ Cut Unselected Points 

 ̧ Cut Selected Points 

 ̧ Revoke Cutting 

 ̧ Export Cutting  

4. Cross section  

5. Query  

 ̧ Single-point query  

 ̧ multi -point query  

 ̧ POS point query  

 ̧ measurement point annotation operation  

6. Point Cloud Format Conversion:  

 ̧ Convert point cloud format and version number according to user needs  

 
Figure 2-7 Sat-LiDAR Tool menu 

2.1.3.5 Process 

The <Process> menu includes point cloud split,  point cloud registration  and point cloud 

classification functions. 
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1. Point Cloud  Split: 

 ̧ Split point clouds by customized block size.  

 ̧ Split by the customized number of blocks.  

 ̧ Split according to the scale of the plot.  

 ̧ Split according to vector formatting.  

 ̧ Choose output format and version as needed.  

2. Point Cloud Registration : 

 ̧ Manual Registration. 

 ̧ Sketch Stitching. 

3. Point Cloud Classification:  

 ̧ Reset classification. 

 ̧ Noise filtering.  

 ̧ Ground point classification.  

 ̧ Middle ground point c lassification. 

 ̧ Save and manage classification templates. 

 
Figure 2-8 Sat-LiDAR Process menu 

2.1.3.6 Terrain 

The <Terrain> menu includes the following functions:  

1. Generate DEM (Digital Elevation Model):  

 ̧ Generate .tif and .img format DEMs for engineering LAS point clouds by grid size.  

2. Generate DSM (Digital Surface Model):  

 ̧ Generate .tif and .img format DSMs for engineering LAS point clouds by grid size.  

3. Generate Contour Lines:  

 ̧ Generate contour lines in .dat, .txt, and .xyz formats for project LAS point clouds by  

grid size. 

4. Generate Elevation Points: 

 ̧ Generate elevation points in .dat, .txt, and .xyz formats for engineering LAS point clouds  

by grid size. 

5. Generate Power Point  

 ̧ Support the generation of engineering HLZ and LAS point cloud according to the DEM  

    sampling interval and section height difference. Power point file in the org format.  
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6. Earthwork Calculation:  

 ̧ Generate single-phase or multi -phase fill and excavation data for project LAS point clouds  

by grid size. 

 
Figure 2-9 Sat-LiDAR Terrain menu 

2.1.3.7 Layout 

The <Layout> menu is used to control the showing/hiding of the panels, views and elements in the 

views. The panels included in the software are:  

 ̧ Layer Management 

 ̧ Properties Panel 

 ̧ Toolbox  

 ̧ Information Output (Console)  

 ̧ Show/Hide of Welcome Screen  

 
Figure 2-10 Sat-LiDAR Layout menu 

2.1.3.8 Engineering Applications  

 ̧ Generates reference horizontal section 

 ̧ Generate vertical section  

 ̧ Generate horizontal section  

 ̧ Measured longitudinal section  

 ̧ Edit the sections 

 ̧ Export the sections 
 ̧ Generate section view 

 ̧ Support the section method for earthwork calculation  

 ̧ Support for multi -period section comparison  

 

 



                   Sat - LiDAR  User Manual  
 

www.satlabgeo.com  22  

 
Figure 2-11 Sat-LiDAR Engineering menu 

2.1.3.9 Draw 

Single used to add all kinds of points, lines, and surface entities : 
 ̧ Delete the entity  

 ̧ Line interrupt  

 ̧ Two points interrupt  

 ̧ Connect 

 ̧ Copy 

 ̧ Extend 

 ̧ Smooth  

 ̧ Select layers and encoding properties  

 ̧ View properties  

 
Figure 2-12 Sat-LiDAR Draw menu 

2.1.3.10 Common toolbar  

To facilitate user operations, commonly used tools are placed in the frequently used toolbar. By 

default, the toolbar is in a docked state.  

 ̧ Float: Click the <Float> button to adjust the toolbar to a floating state.  

 ̧ Restore: Close the floating window to restore the toolbar to the docked state.  
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Figure 2-13 Common Toolbar in Docked State  

 
Figure 2-14 Common toolbars in the floating state  

 

Table 2-1 List of Common Toolbar Functions  

  Bottom view  

 Front view  

 Back view 

 Left view  

 3D view 

 2D view 

 Full screen 

 EDL rendering 

 
Turn on the elevation + intensity 

mixed rendering  

 Display Transparency 

 Intensity strength  

 Measure 3D distance 
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 Measure 2D distance 

 Section view 

2.1.3.11 Workspace 

The workspace catalog is categorized according to layers, including:  

 ̧ Point cloud  

 ̧ Raster 

 ̧ Vector 

 ̧ Control point  

 ̧ Model  

 ̧ POS trajectory 

 ̧ Annotation layers  

When loading data, it will be linked to the corresponding layer based on the data type. For example, 

loaded LAS data will be linked to the point cloud layer.  

 
Figure 2 -15 Workspace 

2.1.3.12 Data View 

The data view is the main area of the software. It includes:  

 ̧ Multi view  

 ̧ Profile view 

 ̧ 2D view 
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Figure 2-16 Multi -view and sectional view 

 
Figure 2-17 Multi -view control bar  

The title bar of each multi -view window consists of view basic attribute information and common 

tools. 

1. Attribute Information:  

 ̧ View name (e.g., view 1) 

 ̧ View angle (e.g., top view)  

 ̧ 2D and 3D display (e.g., 3D view) 

 ̧ View rendering method (e.g., elevation rendering)  

2. Common Tools: 

Refer to Table 2-2 for a detailed list of commonly used tools.  

 
Figure 2-18 Multi -View Window Title Bar  
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Table 2-2 List of Tool Functions in Multi -View Title Bar 

 Top view 

 Right view 

 Zoom Full View 

 Elevation Rendering 

 Intensity Rendering 

 Monochrome Rendering  

 Classification Rendering 

 Zonal Rendering 

 Echo Rendering 

 RGB Rendering 

 Classify Render Settings 

3. Attribute Panel : 

Point cloud data information including:  

 ̧ File location 

 ̧ Number of points  

 ̧ Enclosing box size 

 ̧ Maximum and minimum value points  

 ̧ Transform parameters 

 ̧ Format version 

 ̧ Generation time  
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Figure 2 -19 Attribute Panel - Point Cloud Data  

For raster data, including:  

 ̧ File location 

 ̧ Wavelength 

 ̧ Base elevation 

 ̧ Elevation range 

 ̧ Pixel size 

 
Figure 2-20 Attribute Panel - Raster Data 

2.1.3.13 Toolbox  

The toolbox includes some common tools, mainly including point cloud format conversion, point 

cloud to image, extraction, point cloud amplitude, data processing and other functions.  



                   Sat - LiDAR  User Manual  
 

www.satlabgeo.com  28  

 
Figure 2-21 Toolbox  

2.1.3.14 Information Output  

The message output is used to display information about key steps in the data processing process, 

error messages and warning messages. 

 
Figure 2-22 Console Output Panel  

2.1.3.15 Status Bar 

The main purpose of the status bar is to display alert messages, such as the progress of task 

execution. The process can be canceled at any time by clicking the <Cancel> button.  

 
Figure 2-23 Progress Bar 

2.2 Standard Operation Procedure  

The following is a standard workflow for data process . For more detailed instructions, please refer 

to each chapter of the manual. This procedure is a solution we provide to the user. Once you become 

proficient with the software, you do not need to strictly follow this procedure. The usual process involves:  

 ̧ Preparation: Ensure that all necessary data and files are ready and accessible. 

 ̧ Project Setup: Create and configure a new project according to your needs.  

 ̧ Data Import: Import the required data such as point clouds, raster images, or vector files into 

the workspace. 

 ̧ Data Processing: Use the tools and functions available in the software to process the data, such 

as point cloud combining, classification, and rendering.  

 ̧ Analysis: Perform analysis and quality checks on the processed data, including integrity checks, 
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accuracy checks, and elevation quality checks. 

 ̧ Visualization: Adjust the view settings and rendering methods to visualize the data effectively.  

 ̧ Export: Export the processed data and results in the desired formats and configurations.  

2.2.1 New project  

Creat new project <File> -> <New project >, input projecet name and select project folder.   

 
Figure 2-24 New Project  

2.2.2 Original data  Check  

Click <Original data Check> under the <Quality Check>  menu on the main interface. The original 

data quality check contains four items:  

 ̧ Data integrity check  

 ̧ Scanning data check 

 ̧ Image data check 

 ̧ POS data check 

Abnormal items will be listed in the notes and reports for reference.  

 
Figure 2-25 Original data  Quality Check 

2.2.3 Strip edit  

Its main functions include  
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1. Drawing the POS cutting area  
2. Cutting the POS track  
3. Adding / deleting the cutting navigation belt  
4. Cutting the POS track.  

 
  Figure 2-26 Airbelt Edit Panel  

2.2.4 Flight route  inspection  

1. Click <Quality Inspection> menu under <Route Quality Inspection>.  

2. Set the parameters according to the project requirements:  

 ̧ Design height  

 ̧ Design speed 

3. Click Quality Inspection after completing the setup.  
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Figure 2-27 Flight Route Quality Check 

 

2.2.5 Project and point cloud combine setting  

1. Combine project setting  

The setup parameters are applied to the entire POS project. In this dialog box, users can:  

 ̧ Check the format and version of the  output point cloud.  

 ̧ Set the coordinate conversion parameters.  

 ̧ Denoise (select according to the scene whether ha s power line or not)  

 ̧ Point cloud optimization  

 
Figure 2-28 Project Combine Settings 
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2. Point cloud combine setting  

Select the FOV of LiDAR and advance setting of filtering parameter.  

 
Figure 2-29 Point Cloud Combine  Settings 

2.2.6 Data combine and optimization  

1. Begin combine   

2. Trajectory rectify  

 ̧ One click auto strip adjustment processing to refine data.  

3. Point cloud smoothing  

 ̧ Set parameter to smooth point cloud . 

2.2.7 Point cloud quality check  

After you get the point cloud , the quality check of the point cloud can be carried out if necessary.  

2.2.7.1 Strip overlap check 

1. The project management panel opens the fusion project and loads the navigation band  

2. Click the "navigation band overlap check" under the menu on the main interface  

3. The system will automatically recommend the grid size and overlap rate threshold parameters 

according to the data, and the user can set the parameters according to the project requirements  

4. Click to start checking after the setting is complete  
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Figure 2-30 Overlap Inspection 

2.2.7.2 Height difference  Quality Check 

1. The Engineering management panel opens on the fusion project  

2. Load the display point cloud file  

3. Click the menu on the main interface, and the "high difference quality check" dialog box pop 

up. By default, the size of the grid is 2 meters, and the critical threshold is 0.5 meters. Fill in the location 

of the test area, weather conditions and inspector s 

4. Click the button [quality check and export], the program will check the high difference quality 

and export the report  

 
Figure 2-31 Height Difference  Quality check 

2.2.7.3 Density Quality Check: 

1. The project management panel opens the fusion project and loads the display point cloud file  
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2. Click "Density Quality Check" under the "Quality Inspection> menu on the main interface, and 

the" Density Quality Check " dialog box pop up. By default, the size of the grid is 2 meters, and the 

average density threshold is 10 points / square meter. Point cloud files can be added and removed 

according to the project requirements  

3. Click the quality check and export, the program will check the density quality and export the 

corresponding report  

 
Figure 2-32 Density Quality  Check 

 

2.2.7.4 Coverage inspection 

1.Open Project  

In the Project Management panel, open the fusion project and load the point cloud.  

2.Start Coverage Check 

Click Aircraft > Quality Check > Coverage Check on the main menu. The Coverage Check window will 

appear. 

3.Set Parameters 

Choose a grid size (e.g., 1m x 1m). Import the boundary file (.shp, .dxf, or .dwg) that outlines the survey 

area. 

4. (Optional) Add Info , You can fill in optional fields:  

Survey location, Weather conditions , Inspector name, Run and Export 

5.Click Run Check and Export. 

The software will check the coverage and create a PDF report.  After it's done, the folder with the report 

will open automatically.  
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Figure 2-33 Completion rate inspection  

2.2.8 Section view check stratification  

1. On the main interface, click the menu < Tool> ->Vertical section  

 

Figure 2-34 Section view 

2.2.9 Trajectory Rectify 

This process refines the trajectory (POS data) to improve the consistency and overlap of point cloud 

data across sorties. 

1. Open Aircraft  Project 

Launch the Project Management Panel, open the relevant fusion project, and load the display point 
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cloud files. 

2.Access Trajectory Rectification Tool 

Go to the main menu and select Aircraft  > Trajectory Rectif y. The Trajectory Rectify dialog box will 

appear. 

3.Select Sorties and Input Files 

Check the sorties that require correction.  For each sortie, specify the corresponding POS file and raw 

point cloud file.  

4. Import Ground Control Points (Optional)  

If target control points are available, import them.  Enable Automatic Target Matching to automatically 

detect and match control targets in the scene.  

5. Define Checkpoints (Optional)  

In the Control Point List, right -click any point to mark it as a Checkpoint, which will be excluded 

from the rectification calculation but used for accuracy assessment.  

6. Execute Rectification 

Click OK to start the trajectory correction process.  

7. Review Outputs 

Once rectification is completed, the adjusted point cloud is auto -loaded in the viewer.  A detailed 

Trajectory Rectification Report is generated in the point cloud output directory. The report includes:  

Overview of rectified point cloud quality  

Minimum error, maximum error, and RMS (Root Mean Square) deviation  

If XYZ control points are used, the report additionally includes:  

Ground control coordinates and scan point coordinates (before and after rectification)  

 

Figure 2-35 Trajectroy Rectify Interface 
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Figure 2-36 Automatically identify targets  

2.2.10 Precision check 

On the premise that the point cloud has been loaded and the point cloud control points are 

associated, enter the fast accuracy verification dialog box. Precision check provides two ways of manual 

point selection and automatic search for point selection.  

1. Manually select points : 

By selecting the scanning point to check with the control point, the precision check is obtained. 

Click fast accuracy verification, the page will call up the magnifying glass view for use. In each control 

point corresponding to match the scanning point, le ft click to confirm the selection point, scanning 

point, after success, control points in the list of the right point will fill the corresponding scanning point, 

if not satisfied with the point, can be relocated to the corresponding scanning point position , select the 

scanning point, or can manually modify the scanning point coordinates, according to the return 

confirmation. At this time, the selection of all scanning points is completed, click the accuracy check, 

and the system will automatically calculate  the accuracy results of the current data according to the 

corresponding relationship between the control point and the scanning point.  

2. Automatic search:  

when click automatic search, the program first find the targets near the control point, the current 

support size is 50cm * 50cm target square board, through the algorithm automatically identify the target 

center position automatically identify the target c enter scanning point, such as no target punctuation is 

automatic search function is generally only applicable to the elevation type of point. Click the automatic 

search, the program will automatically detect the coordinate position of the scanning point 
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corresponding to the control point . 

2.2.11 Point cloud coloring  

Two method to colorize:  

 ̧  Single Image: Click <Point Cloud Coloring> through the menu bar, the default is the single 

image coloring TAB page, and the system will automatically load the point cloud path and output 

path. Check the color point cloud, click OK, will be checked the point cloud for si ngle image color  

 ̧  Ortho Image̔Orthoactive coloring: click <Point Cloud Coloring> through the menu bar, 

default to the single image coloring TAB page, switch to the orthoactive coloring module, the system 

will automatically load the point cloud path and other data paths. If it is incons istent with the 

requirements, it can be manually selected. Check the selected colored point cloud, select the image 

TIF file, and select the output path, and the checked point cloud will be positively colored.  

 
Figure 2-37 Single Image 

 
Figure 2-38 Ortho Image  
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2.2.12 Point Cloud Processing 

Click <Point Cloud Processing>  and the point cloud data will be loaded to the <Process> module.  

 
Figure 2-39 Point Cloud Processing 

2.2.12.1 Point Cloud tiling  

Split the point cloud according to specific criteria, generates  tile  vector and extracts each small 

piece of the point cloud for  separate processing. This will speed up the processing efficiency.  

 
Figure 2-40 Point Cloud Tiling 
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2.2.12.2 Point cloud Classify 

1. Reset Classify 

Classify by class, the default is all classes classify to <1-Unclassify>. 

 
Figure 2-41 Reset Classify 

2. Noise Filter 

Classify noise points including SOR filter, Outlier filter and low points fiter.  

 
Figure 2-42 Noise Filter  

3. Classify Ground 

 
Figure 2-43 Ground point classification  



                   Sat - LiDAR  User Manual  
 

www.satlabgeo.com  41  

4. Median point of the ground  

Ground Median Point is not checked by default.  

 
Figure 2-44 Classify Median Ground point  

5. Execute classification  

 
Figure 2-45 Median point of the ground  

6. Partical Classify 

Select specific area for ground point classification . 
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Figure 2-46 Partical Classify 

7. Manual Classify  

In the profile view, you can manually classify the points . Manual classification involves editing and 

modifying the categories to which the point cloud belongs. This includes:  

 ̧ Classification above the folding Line: Classifying points above the drawn line. 

 ̧ Classification under the folding Line: Classifying points below a drawn line.  

 ̧ Classification between the folding Lines: Classifying points between two drawn lines.  

 ̧ Classification of polygons: Classifying points within a defined polygonal area.  

 ̧ Classification of brushes: Using a brush tool to classify points in a specific area. 

 ̧ Classification of single Points: Classifying individual points manually.  

 
Figure 2-47 Manual Classify  
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2.2.10 Generate terrain products  

1. Generate DEM̔This function is mainly used to generate the relevant DEM model files locally . 

 ̧ On the main screen, click the menu <Terrain> <Generate DEM>  

 ̧ The dialog box can select the point cloud data that needs to generate the DEM model file  

 ̧ Set the ground category and grid size of the generated model, where the resolution size is 

divided into three types: 1:500,1:1000 and 1:2000, corresponding to different grid sizes  

 ̧ Set the format of export files, mainly tif and img  

 ̧ Since this function can batch DEM model files for multiple point clouds, it is necessary to click 

merge to generate, select the folder to save the batch files, and click [OK] to start generation  

 
Figure 2-48 Generate DEM 

2. Generate contour line s: This function is mainly used to generate relevant contour model files 

locally 

 ̧ On the main screen, click menu <Terrain> <Build contour>  

 ̧ In the dialog box, you can select the point cloud data required to generate contour model files, 

and select the terrain type that the point cloud data belongs to  

 ̧ Set the ground point category, contour ratio and contour levels of the generated model, and 

the grid contour ratio is 1:500,1:1000 and 1:2000 respectively, corresponding to different contour 

levels 

 ̧ Set the format of the export file, mainly in the dxf format. Since this function can batch generate 

contour model files for multiple point clouds, it is necessary to select the folder that saves the batch 

files 

 ̧ Click [OK] to start the generation  
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   Figure 2-49 Generate contour lines  

3. Generate Elevation Points: This function is mainly used to generate the relevant elevation point 

information text file locally, mainly including the numbering, x coordinate, y coordinate and the 

corresponding elevation value  

 ̧ On the main screen, click menu <Terrain> ŕ<Generate elevation Point>  

 ̧ The dialog box selects the point cloud data required to generate the elevation point file  

 ̧ Set the ground category and the grid size of the generated elevation point. The resolution size 

of the grid is divided into three types: 1:500,1:1000 and 1:2000, corresponding to different grid 

sizes 

 ̧ Set the format of the export files, mainly in three text file formats: dat (Southern Cass), txt (NXYZ) 

and xyz (NXYZ). Since this function can batch generate files on multiple point clouds, you finally 

need to select the folder that saves the batch files  

 ̧ Click [OK] to start the generation  

 
Figure 2-50 Generate Elevation Points 
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Chapter 3  
Description of the main functions   
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Description of the main functions  

3.1 Files 

The project file (*.hdw) is a snapshot of the current workspace. When saved, it allows for quick 

reopening to recover the files associated with the current project data. Saving a project file only saves 

the file path and the data in the workspace, but not the point cloud and image data.  

File Menu Options:  

1. Open Data: Load new data into the workspace.  

2. Open Workspace: Open a previously saved workspace (*.hdw).  

3. Save Workspace: Save the current workspace state to a project file (*.hdw).  

4. Save Workspace As: Save the current workspace state to a new project file (*.hdw).  

5. Close Workspace: Close the current workspace. 

6. System Settings: Adjust system settings for the software.  

7. About: View information about the software.  

8. Exit: Close the software.  

9. Recent Files List: Access a list of recently opened files for quick reopening.  

3.1.1 New Project  

1. Open the New Project Menu:  

   - In the main interface, click <File> ŕ <New Project>.  

2. Enter Project Name:  

   - In the "Project Name" field (see Figure 3 -1), enter the name for the new fusion project.  

3. Select Data Catalog: 

   - Click the [Select] button next to the "Data Catalog" item.  

   - Choose the data directory that contains all the necessary data (typically a folder containing 

several iScan projects). 

4. Create the Project:  

   - Click the <OK> button.  

   - A new fusion project will be created, and the project information will be saved in the specified 

data directory.  
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Figure 3-1 New Project dialog box  

point out:  
1. The Project directory shall contain all the scan projects. This example contains the scan data of 

"HD099_20230814_9". The project directory shall select a single scan directory or multiple scan 
directory, and the project file "1. hdc" is stored under "S can directory".  

2. The Project Catalogue should be the scanned project catalogue or its parent catalogue. This 
example fusion project contains only one scanning project, HD099_20230814_9 is both fusion project 
directory and scanning project directory, remember that "Data directory" should not be "below" <D: \ 
data \  S2 \ xingneng \ HI \  HD099_20230814_9> (must not select data directory as "001_Auto_01" 
level). 

 
Figure 3-2 Data Catalogue 

After the new project is completed, the program will automatically search for all qualified iScan 
projects in the selected directory, which is displayed in the tree list of the left file view.  

 
Figure 3-3 Schematic diagram of the fusion engineering structure  

 ̧ The fusion project contains several POS projects, POS, which contains all the data collected by 

one section of POS 

 ̧ POS, engineering contains several iScan, engineering, a POS file and a control point file (if 

required)  
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 ̧ The iScan project contains several point cloud data (generally no more than 3 data data)  

 ̧ There are icon identification types before each node, including folders, point clouds, files and 

other types  

 ̧ Each node is preceded by checkbox for each node and can be checked for fusion processing  

 ̧ Each node can be right -button pop up the corresponding menu, the corresponding processing  

Frequently asked questions: 

1. The prompt information in the following figure is popped up, indicating that the trajectory 

configuration file iScan -Route.config format is not correct. Therefore, we need to check the parameters 

of the file, whether there are any assigned parameters or  wrong parameters.  

 
Figure 3-4 Error prompt box  

3.1.2 Open Project  

1. Open the Project Menu  

   - In the main interface, click <File> ŕ <Open Project>.  

2. Select Project File 

   - A dialogue box (as shown in Figure 3 -5) will pop up.  

   - Select the desired project file.  

3. Open the Project  

   - Click the <Open> button.  

   - Once the combine project file is opened, the Project Manager's tree list will automatically 

display all the data associated with the combine project.  

 
Figure 3-5 Open project dialog box  
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3.1.3 Close Project  

1. Close the Project 

   - In the main interface, click <File> ŕ <Close Project> to close the current combine project.  

2. Clear Display Data 

   - After closing, the display data in each view will be cleared.  

3. Save Project Confirmation 

   - A dialog box (Figure 3 -6) will pop up, prompting whether to save the project file.  

 
Figure 3-6 Close Project dialog box  

3.1.4 Save Project  

1. Save the Project 

   - When the combine project changes (e.g., modifying the combine parameters through the 

combine setting dialog box), click <File> ŕ <Save Project> in the main interface.  

2. Confirm Save 

   - The current state of the combine project, including any changes made, will be saved.  

3.1.5 Open Files  

Opening Files 

1. Open the File Menu:  

   - Click <File> ŕ <Open Files> in the main interface.  

2. Supported File Types: 

   - The supported data types are: hlz, las, laz, xyz, txt, dxf, shp, tif, img, cpt, pos, ply.  

3. Select and Open File: 

   - Select the file that needs to be opened.  

   - Double-click the file or click the <Open> button.  

4. Load File: 

   - The program will load the file under the corresponding layer node based on its format.  

   - If a view is selected when loading the file, it will be loaded in that view.  

   - If no view is selected, the system will automatically open a view and load the file.  
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Figure 3-7 Open Files 

3.1.6 Opening Workspace 

Click <Open Workspace> to load an existing processing project file (*.hdw).  

3.1.7 Save Workspace 

By clicking <Save Workspace>, the software saves all the data of the current operation to the 

workspace.  

3.1.8 Save Workspace As 

Click <Save Workspace As>, the software will save the current workspace to another workspace 

file.  

3.1.9 Close 

By clicking <Close>, the software will close the current workspace, including the view display.  

3.1.10 System Settings 

1. Shortcut 

- Defining keyboard shortcuts for common functions. 
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Figure 3-8 Shortcuts setting  

2. Cloud platform account  
In the case of networking, enter the user name and password, and click log in. After logging in to 

the cloud platform account, the user can check the cloud base station for the cloud base station 
calculation in the trajectory calculation interface. The clo ud base station calculation supports the data 
of nearly three months for the calculation.  

3. View Setting 

The view settings are primarily for adjusting the main view interface elements and measurement 

tool properties. This is illustrated in Figure 3 -10. 

(1) Main View Interface Elements: 

   - Background Color: Modify the background color of the main view.  

   - Display Controls: Control the display and hiding of:  

      - Grid 

      - Axes 

      - Legend 

      - Scale 

(2) Measurement Tool Attributes:  

   - Selection Colors: 

      - Modify the selection point color.  

      - Modify the selection line color.  
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   - Line Width: Set the line width of the measurement line.  

   - Measurement Colors: 

      - Modify the color of the measurement line.  

      - Modify the color of the measurement surface.  

(3) Object Capture Mode:  

   - Enable object capture mode for key points in the mapping tool.  

   - Automatically capture endpoints,  intersection point , nearest point, and extension line in the 

plotted line.  

 
Figure 3-9 View Setting 

3.1.11 About  

Clicking the <About> button brings up a dialog box displaying the following information about the 

software: 

- Software name 

- Version number 
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- SDK version 

- Build date  

- Other necessary details 

This information helps users identify the specific version and build of the software they are using.   

 

Figure 3-10 About  

3.1.12 Exit 

Clicking the <Exit> button will close the software.  
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3.2 View 

The <View> menu controls the main view browsing display, including browsing, rendering, and 

other display functions.  

3.2.1 View Browsing 

1. Fly View 

Click the <View>ŕ<Fly view> to browse the point cloud in the main 3D view.  

 ̧ View Rotation: hold down the left mouse button and move the mouse to rotate the view.  

 ̧ Zoom In/Out: Slide the mouse wheel to zoom in and out of the view.  

 ̧ View Panning: Hold down the right mouse button and move the mouse to drag the view . 

The following tools are  only available in fly view mode:  

<Zoom screen>, <Top View>, <Bottom View>, <Left View>, <Right View>, <Front View>, <Back 

View>. 

 
Figure 3-11 Fly View 

 2. Zoom Screen 

Cick the <View>ŕ<Zoom screen>, or click the  button    on the title bar of the view . 

 
Figure 3-12 Zoom Screen 
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 3. Full Screen 

Click the <View>ŕ<Full Screen>, or the  button   in the common toolbar , press the ESC key to 

exit the full -screen display. 

 4. Rotate Center 

Click the <View>ŕ<Rotation Center>, select the location of the rotation center in the point cloud 

view. 

 5. 2D View 

Click the <View>ŕ<2D View>, or the button   in the toolbar to lock the point cloud view in a 2D 

state. 

 6. 3D View 

Click the <View>ŕ<3D View>, or the button   in the common toolbar. The point cloud view will 

be locked in 3D . 

 7. Zoom In 

Click the <View>ŕ<Zoom In>, press the left mouse button and draw the rectangle , the view inside 

the rectangle will be enlarged . 

 8. Zoom Out  

Click the <View>ŕ<Zoom Out>, press the left mouse button and draw a rectangle, the view will 

be zoomed out centered on the rectangle.  

 9. Top View 

Click the <View>ŕ<Top View>, or click  the button    in the common toolbar .  

 10. Bottom View  

Click the <View>ŕ<Bottom View>, or click the button   in the common toolbar, the point cloud 

will be displayed in bottom view.  

 11. Left View 

Click the <View>ŕ<Left View> , or click  the button   in the toolbar, the point cloud will be 

displayed in the left view.  

 12. Right View 

Click the <View>ŕ<Right View>, or click the button   in the title bar of the view window. The 

point cloud will be displayed in the right view.  

 13. Front View 

Click the <View>ŕ<Front View> , or click the button  in the toolbar. The point cloud will be 

displayed in front view.  

 14. Back View 
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Click the <View>ŕ<Back View>, or click the button  in the toolbar. The point cloud will be 

displayed in the back view.  

3.2.2 Rendering 

1. Height  Rendering 

Click the <View> ŕ <Height Rendering> or the button    in the title bar  to display on Elevation. 

By select the drop down menu to change the color band of this rendering mode.  

 
Figure 3-13 Height  Rendering 

  
Figure 3-14 Elevation Rendering setting  

2. Intensity Rendering 

Click the <View>ŕ<Intensity Rendering>, or the button  in the title bar of the view window, the 

point cloud will be displayed as a rendering of the intensity value.  

  
Figure 3-15 Intensity Rendering 

3. Single Color Rendering 

The menu <View>ŕ<Single Color Rendering>  button on the main interface is divided into two 

parts: arrow and icon.  

(1) Click on the arrow part , the drop -down menu will pop up  (Figure 3-16).  
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 ̧ <Single Color Rendering Settings>: set the Single Color rendering color corresponding to 

each file loaded in the current software  (Figure 3-17). 

 ̧ <Apply> : update the rendering color . 

 ̧ <Reset Color> : restore all the color settings to the default.  

(2) Click on the icon section, or the button  in the title bar of the view window to single color 

render the point cloud in the currently selected view according to the set color.  

 
Figure 3-16 Single Color Rendering 

 
 Figure 3-17 Single Color Rendering setting  

4. Classify Rendering 

The <View>ŕ<Classify Rendering>  button on the main interface has two parts: an arrow and an 

icon.  

Clicking the arrow reveals a drop -down menu (Figure 3-18).  

(1) Selecting <Category Rendering Settings> opens a dialog box (Figure 3 -19) with 25 point cloud 

categories to set colors and toggle rendering via checkboxes.  

(2) Click <OK> to apply the settings, instantly updating all relevant views. <Reset Color> restores 

default colors.  

(3) Clicking the icon or the button  in the view window's title bar renders the point cloud in the 

current view based on the selected category's colors.  

 
Figure 3-18 Classify Rendering 
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Figure 3-19 Classify Rendering setting  

5. Airstrips rendering  

Cick the menu <View>ŕ<Airstrips Rendering>, or the button  in the title bar of the view window, 

the point cloud in the currently selected view will be displayed as rendered by the aerotape (Figure 3-

20). 

 
Figure 3-20 Airstrips Rendering  

6. Echo Rendering 

The <View>ŕ<Echo Rendering>   button on the main interface consists of an arrow and an icon.  

(1) Clicking the arrow opens a drop -down menu (Figure 3-21).  
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(2) Selecting <Echo Colorstrips Setting> brings up a dialog box (Figure 3 -22) where you can set 

colors for single, first, middle, and last echoes.  

(3) Click <OK> to apply the changes, which will immediately update the echo rendering color if 

the current view is using echo rendering.  

(4) Click the icon or the button  in the view window's title bar renders the point cloud in the 

current view according to the set echo colors. Each view in a multi -view setup uses its own 

echo rendering settings.  

 
Figure 3-21 Echo Rendering 

 
Figure 3-22 Echo Rendering setting  

7. RGB Rendering 

Click the menu <View>ŕ<RGB Rendering>, or the button  in the title bar of the view window, 

the point cloud will be displayed as rendered in true color  (Figure 3-23). 

 
Figure 3-23 RGB Rendering 
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8.Cyclic Height  Rendering 

Cick the menu <View>ŕ<Cyclic Height  Rendering>, the point cloud will be displayed through the 

cyclic elevation to render  (Figure 3-24). 

 
Figure 3-24 Cyclic Height  Rendering 

9.EDL Rendering 

Click the menu <View>ŕ<EDL Rendering>, or the button  in the common toolbar, the point 

cloud is rendered when the contour visualization enhancement  (Figure 3-25). 

 
Figure 3-25 EDL Rendering Contour Enhancement 

10 Mixed rendering  

On the main screen, click the menu <View> Mixed Render, or the common toolbar   push-button,  
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conduct the elevation + intensity rendering when rendering the point clouds . 

3.2.3 Other  

1. Show Transparency 

Click the menu <View>ŕ<Show Transparency>, or the button  in the toolbar, the current view 

will show the transparency of the point cloud  (Figure 3-26).  

Cancel: click the menu <View>ŕ<Show Transparency> again (Figure 3-27). 

 
Figure 3-26 Show transparency 

 
Figure 3-27 Cancel display transparency 

2. Point size 

Slide the menu <View>ŕ<Point Size> slider on the main interface, the size of the point cloud in 

the main view changes with the movement of the slider  (Figure 3-28). 
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 ̧ The slider corresponds to the point cloud from left to right from small to large, such as shown 

in Figure 3-29 for the point cloud is the smallest, such as shown in Figure 3 -30 for the point 

cloud is the largest.  

 
Figure 3-28 Point Size slider 

 
Figure 3-29 Point size set to minimum  

 
Figure 3-30 Point size set to maximum 

3. Synchronize to View 

Click the menu <View>ŕ<Synchronize to View> to open the dialog box (Figure 3 -31).  
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 ̧ When multiple point clouds are loaded in the main view, select the view, rendering type, and 

point clouds to be synchronized in the dialog box, and  then click Apply to synchronize.  

 ̧ If the rendering method selected is Category Rendering, you can adjust category visibility.  

 

 

 
Figure 3-31 Synchronize to View 

4.Poling View 

Click the menu <View>ŕ<Poling View> , hold down the Shift key, the left mouse button drag, 

draw a rectangular box, release the mouse on the drawing of the region obscured  (Figure 3-32). 
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Figure 3-32 Poling View 

5.Track Roaming 

(1) Click the menu <View>ŕ<3D Track Roaming> , pop -up roaming settings dialog box  

( Figure 3-33). 

 
Figure 3-33 3D Roaming Settings  

(2) Set the time and frame rate, choose whether to record the screen  and the path to save the 

video, click <Draw Roaming Route>, and then click the left mouse button in the view to select 

the roaming path node  (Figure 3-34). 
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Figure 3-34 Select roaming path  

(3) Click <Start Roaming>, it will display the roaming in full screen  (Figure 3-35). 

 
Figure 3-35 3D roaming  

(4) At the end of the 3D roaming, the video is saved in the selected path.  

6. Synchronize to view 

(1) Click the menu <View>ŕ<Synchronize to view > . 

(2) By checking the need to link the view, click <OK>. Checked view windows can be synchronized 

in the browsing process  (Figure 3-36).  

(3) Cancel the synchronization: click <View Synchronization> again. 
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Figure 3-36 View synchronization settings 

 
Figure 3-37 View synchronization 

7. View Snipping  

(1) Click the menu <View>ŕ<View Snipping > . 

(2) Press the left mouse button and move anywhere on the screen, draw a rectangular box, . 

(3) Click the <Save As> button to take a screenshot to save (Figure 3-38). 

 
Figure 3-38 View Snipp  
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3.3 Aircraft  

The <Aircraft > menu mainly contains Auto Process, Trajectory solving, Trajectory Rectify, Quality 

Check, Data combine, Point Cloud Colorize, Point cloud smooth , and Accuracy Inspection. 

3.3.1 Auto Process 

Automatic processing is a one -stop, fast and simple data processing function, which facilitates 

customers to quickly and conveniently output point cloud data results from the original data, one -click 

base station data import, trajectory solution, pos cutti ng, point cloud fusion, redundant photo removal, 

point cloud coloring, and terrain results export.  

Steps: 

(1) Copy the original data collected by the equipment to the computer.  

(2) Create a new combine project.  

(3) Click <Aircraft > ŕ <Auto Process> to enter the automatic processing interface  (Figure 3-39). 

 
Figure 3-39 Automatic processing dialog box  

1. Base Station Settings 

(1) Base station setting includes base station file selection, base station coordinate setting, choose 
base station information from favorites, sa ve to favorites, output coordinate type, and 
eliminating redundant data.  

(2) Coordinate points can be saved to favorites, set the name of the base station,  set the base 
station name and click <OK>  (Figure 3-40). 
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Figure 3-40 Save to Favorites 

(3) Favorites in the existing base station coordinates, click < Choose from Favorites > to enter the 
Favorites interface to select the base station coordinates need to be replaced . 

(4) Click < OK > to complete the replacement of base station coordinates  (Figure 3-41). 

 
Figure 3-41 Select from Favorites 

2. Parameter setting  
The parameter settings include raw data check, point cloud data resolution, quality inspection, 

navigation belt correction, point cloud coloring, point cloud output, and topographic results export; 
point cloud data resolution is checked by default, and the  detailed introduction of other capabilities 
can be viewed in 3.3.10-3.3.20 in this document.  
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Figure 3-42 Parameter settings 

After the configuration is completed, click [OK] and the software will automatically process the 
engineering data. The processing progress is displayed in the right information output bar and the 
progress bar in the lower left corner.  

 
Figure 3-43 Automatic processing  

After the data is processed, the processed point cloud will be automatically loaded into the 
navigation editing panel.  
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Figure 3-44 Point cloud loading  

3. Coordinate system setting  
Coordinate system settings include projection, datum, ellipsoid  transformation, plane 

transformation,  height fitting, grid, translation parameter, option, parameter calculation, import, and 
coordinate system management  (Figure 3-45). 

 
Figure 3-45 Coordinate system settings  

(1) Projection  
The "Projection"  tab is used to transform the projection and set the related parameters  (Figure 3-45). 

 
Figure 3-46 Projection 






























































































































































































































