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Copyright Notice

This document is copyrighted by Shenzhen Feima Robotics Technology Co., Ltd. Any

form of copying or partial copying is not permitted except for protected evaluation
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members of the Data Processing and Applications department or for consulting

experts. In particular, the contents of this document may not be divulged, in whole or

in part, to any other entity without the written permission of Shenzhen Feima.
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1.

1.1 Raw Data

1.1.1 SLAM100 Raw Data
The data collected by the SLAM 100 is stored on the device's SD card, and the
collected data packages are stored in a folder named "SN_XXXXX". The raw data
contains photo data, IMU file data, raster file data, laser file data, equipment
calibration file, and control point marker file.

Fig. Raw data

1.1.2 S-RTK100ARaw Data
RTK data is stored in the SRTK memory card, and when using it, you need to copy

the corresponding fmnav file in the Nav folder to the corresponding raw data folder.

Fig. RTK raw data
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1.1.3 S-PANO100 Raw Data
The S-PANO data is stored in the device, and after acquisition the device is connected
directly to the computer to copy the data out. Only the data in the src folder is needed
for the solving.

Fig. S-PANO Raw Data

The internal folder naming scheme of the scr catalog is:

year-month-day/times/hour-minute-second/four original images

Fig. Panoramic Pictures Storage Path

S-PANO panoramic camera template files (iprj.fmm, oprj.fmm) are stored in the

config folder, which are used for panoramic camera panorama stitching. Each camera

has a set of customized templates, and templates between different cameras cannot be

mixed.
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Fig. Panoramic Camera Template

The specific operation is as follows:

1. When the computer processes panoramic camera data for the first time, you need to

copy the two template files iprj.fmm and oprj.fmm under the config folder of the

panoramic camera device to the path of the computer [UAVManager installation

directory \UAVManager4\LidarDataProcess\slamgo_post\data].

2. If you need to process the data of another panoramic camera on that computer, copy

the two template files of the new panoramic camera to the path of the computer [UAV

Manager installation directory \UAVManager4\LidarDataProcess\slamgo_post\data]

to replace them.

1.2

1.2.1 Handheld Mode

Click [New], set the project name and project path, the platform to select [Handheld],
click [Next], in the input path to select the folder where the original data, the software
will automatically identify the data in the folder, click [Finish] to complete the project
creation.
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Fig. New project

1.2.2 Backpack Mode

Click [New], set the project name and project path, the platform selects [Backpack],

click [Next], select the folder where the original data is located in the input path, the

software will automatically identify the data in the folder, click [Next] to set the

results of the coordinate system, click [Finish] to complete the creation of the project.
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Fig. Crate project

1.2.3 Extension Pole

This mode is applicable to the operation of handheld+extension pole+srtk with the
following flow:

Click [New], set the project name and project path, platform selection [Extension
pole], click [Next], in the input path to select the folder where the original data, the
software will automatically identify the data in the folder, click [Next] to set the
results of the coordinate system, click [Finish] to complete the creation of the project.
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Fig. Crate project

1.2.4 Backpack+Panoramic Camera

Click [New], set the project name and project path, platform selection [backpack

with panoramic camera], click [Next], in the input path to select the folder where

the original data, the software will automatically identify the data in the folder, click

[Download] according to the prompts to download the calibration report, click [Next]

to set the results of the coordinate system, click [Finish] to complete the project

creation.
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1.2.5 S-Mobile
Click [New], set the project name and project path, the platform selects [Vehicle

Mount], click [Next], select the folder where the original data is located in the input

path, the software will automatically identify the data in the folder, click [Next] to set

the results of the coordinate system, click [Finish] to complete the creation of the

project.
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1.3 Add Control Points

Right-click on the control point data function in the data management window, select
[Add Data], and import the organized control point files into the software. The
software supports the setting of the local coordinate system and the projection
coordinate system, but the setting does not affect the final output of the point cloud
coordinates. Coordinate conversion using non-rigid body conversion must set the
projection coordinate system.
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Fig. Add control point

Notice：

1. The order recorded in the control point file must be consistent with the order and
number in the actual acquisition process of the scanner, otherwise the control points
will correspond incorrectly, leading to errors in the solution.

2. Control points do not support latitude and longitude for the time being, but now
support projected coordinates or spatial right-angle coordinates. The format of the
control point file should be in .txt format, with four columns of content, which are: ID,
east coordinate, north coordinate, elevation (Symbolic is in English).
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2. Data process

Fig. One-click solve

2.1 One-click solve

2.1.1 One-click solve

After the new project is created, click [One Click solve] in the data processing toolbar,
and set different parameters according to the collection scenarios and requirements of
the results, and the parameters are explained as follows:

1）Crate map type

Original map construction: this mode of map construction outputs the original point
cloud data results, the software does not carry out point cloud optimization processing,
the subsequent steps are based on the original point cloud.

Optimization: In this mode, the software automatically carries out pedestrian filtering
and point cloud optimization after building the map.
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(2) Algorithm for building maps

Fast mode: fast map building speed, slightly worse map building effect and accuracy.

High-precision mode: slow map building speed, higher map building effect and
precision.

Note: 1. In the case of collecting control points, the software skips the stationary time
by default, and there is no need to ignore the data segments actively.

2. Use the high precision mode to solve the data, after the start of the collection
must be stationary on the ground for 60s.

3) Use of equipment

Currently limited to panorama stitching function, if there is no graphics card that
supports general-purpose computing, you can manually switch to CPU mode.

4) Acquisition stability [1-5]

Fast mode: If the device after calibration is a relatively open area scene, the parameter
value is set to the maximum of 5. If the device after calibration is a staircase and other
scenes that often rotate and turn, the parameter is set to 4 or 3.

High-precision mode: prioritize the use of stabilization 5 for solving.

The current algorithm is an automatic enumeration mode, i.e., the first use of the set
degree of stability for point cloud mapping, if the solution prompts the point cloud
floating, then the software automatically uses the next level of stability for point cloud
mapping, and so on, until the mapping is successful to continue to execute the
subsequent steps; if until the degree of stability of 1 also mapping failures, the
program stops the process, and the software prompts a failure of the solver.

5) Ignore data segments

Eliminate static redundant data/eliminate poor quality data, no need to set the ignore
time for standard acquisition mode.

6) Data segment duration

Solve the data of the given time duration, this parameter can solve any time segment
point cloud data with the jump second time parameter.

7) Point cloud orientation
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Rigid: based on the control points directly to the solved point cloud to do coordinate
transformation.

Non-rigid: optimize the point cloud and orient it based on control points or RTK data.

8) Other results

Panorama: a panoramic image stitched together from a single image.

Point cloud coloring: coloring of point cloud data from images.

Note: Point cloud coloring is a single piece of coloring and not a panorama coloring,
so it has nothing to do with the panorama.

Fig. Raw Pictures Setting

9) Other settings

First and last same point: the first and last constraints are set to form a closed loop to
eliminate layering.

Note: The function of first and last same point is only applicable to the weak texture
terrain, and layering after conventional solving, and it must be ensured that there are
5-10m repeated routes at the closed loop and the distance between the start collection
point and the end collection point is not more than 1m when collecting in the field,
therefore, under the regular circumstances, it is not necessary to check the first and
last same point when solving.

Real-time display of map building: real-time display of point cloud building process.

Pedestrian Filtering: Choose whether to perform pedestrian filtering according to your

needs, and click to set the pedestrian filtering parameters.
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Fig. One-click solve

2.1.2 Load point cloud

Select the point cloud to be viewed, right click and select [Add to View] to add the
point cloud to the main view.

Fig. Load the point cloud

2.1.3 Data export

After the point cloud is solved, the needed point cloud results will be exported to las
format, right click on the corresponding point cloud data, click [Data Export], select
the save path and save name, and the data export will be completed after prompting
the export success.
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Fig. Data export

2.2 Step by step solve

2.2.1 Crate map

Right-click to activate the corresponding project before point cloud construction,
when only one project exists in the data management window, the software defaults
its activation status, i.e., it is displayed in blue, at this time, there is no need to activate
the processing separately. Click [Point Cloud Construction], the Slam solving
parameter setting dialog box pops up, select the processing mode and set the
parameters, click [OK] to start solving, after the completion of the point cloud data
generated by the point cloud for the original point cloud after the construction of the
map.

Parameter settings are the same as in 2.1 One-Click Solving.

Fig. Point cloud crate map
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2.2.2 Orientation

Click [Orientation] in the data processing toolbar to redirect the point cloud, this step
can transfer the relative coordinates of the point cloud to the absolute coordinate
system where the control points are located. Select the point cloud data to be
redirected in the redirection dialog box, click [OK] to start the redirection, if the
number of control points and matching points are not the same, edit the control points
and run [Orientation] again. The point cloud loaded in the redirected point cloud data
starting with gcp is the result of the redirection.

Fig. Orientation document select

Note: Selection of point clouds is not supported for non-rigid transformations.



www.feimarobotics.com

16

2.2.3 Pedestrian Filtering

Click [Filter] in the data processing toolbar to filter the moving target.

Fig. Filter

First select the data to be processed for pedestrian filtering, and set the pedestrian
filtering parameters in the [Parameters] tab. The point cloud loaded in the point
cloud data at the end of the processing starts with filter as the result of the filtering.
 Grid size: the size of the filter grid into which the point cloud data will be divided,

in meters, default 0.1.
 Search radius: the size of the range used to perform search when performing

clustering.
 Angle threshold: the angle between the normal vectors of two neighboring points

in the clustering process, less than this threshold is considered as a faceted object.
 Height threshold: the height of the point to the detection center, points higher than

this threshold are not involved in the calculation.
 Clustering threshold: the proportion of points after clustering to the number of

points involved in the calculation, if it is greater than this value, it is considered as
non-pedestrian.

2.2.4 Point cloud optimization

Click [Optimization] in the data processing toolbar to perform optimization
processing. After selecting the point cloud data to be optimized, click [OK] to start
processing. The point cloud with the beginning of optimize loaded in the point cloud
data after processing is the optimized result data.
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Fig. Point cloud optimized file selection

2.2.5 Dedistortion

Click [Dedistortion] in the data processing toolbar to start photo de-distortion
processing. The de-distorted image data is saved in the dimages folder.

Fig. Dedistortion

2.2.6 Point Cloud Coloring

Click [Texture] in the data processing toolbar to perform point cloud color
assignment.
In the point cloud coloring dialog box, check the point cloud file to be colorized, click
[OK] to execute the coloring. After color assignment, the point cloud data loaded with
texture at the beginning of the point cloud is the result of color assignment.
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Fig. Point cloud coloring

2.3.7 Panorama Generation

Click [Panorama] in the data processing toolbar to generate a panorama. The
panorama is saved in the pano folder by stitching together the distortion-free images.

Fig. Panorama generation

2.3 Batch Solve

Click [Batch solve] on the data processing toolbar to bring up the Slam solver
parameter setting dialog box, select the solver mode, solver parameters and solver
process, and click [OK] to start solving.

Parameter settings are the same as in 2.1 One-Click Solving.
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Fig. Batch solve

Note: 1. It is necessary to separate batches of different equipment types.
2. It is necessary to separate batch processing of projects with different
parameters.

3. Point Cloud Editor

3.1 Denoise

Click the [Noise Removal] module in the data processing toolbar to remove noise
from the point cloud. Before removing noise, you need to build the point cloud first.
Click [Noise Removal] and select the point cloud to be de-noised. Set the number of
points in the neighborhood and the standard deviation multiplier in the parameters,
and click [OK] to start the noise removal process.
Number of field points: the required number of points in the neighborhood, used to
calculate the average value of the distance to each point.(Recommend Default)
Standard Deviation Multiplier: the factor to multiply with the standard
deviation.(Recommend less than 20)

Fig. Denoise
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3.2 Frame

Click [Frame], select the point cloud data that needs to be split, choose the splitting
method (scale or fixed size), customize the prefix, scale, frame size, size, expansion
range and starting coordinates, etc., and click [Frame] to split the data.

Fig. Frame

3.3 Registration

Before point cloud stitching conversion, you need to add the reference point cloud and
the point cloud to be aligned to the view. Click [Registration], select the reference
data and alignment data that need to be spliced and converted, support self-defined
data color can also choose the rendering method, respectively, in the two groups of
data to select the point, at least three groups of points with the same name, after the
end of the selection of the point, you can adjust the alignment parameters (ICP), click
[Convert] to complete the splicing.

Notice：
 Requires Ctrl to be held down when selecting points.

 Supports importing control point files, manual input, deletion and clearing of

homonymous point information.

 Should ensure that the order of homonymous points is aligned and the medium

error (RMS) meets the requirements before conversion.
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Grid size: it is for sampling interval, should not be too small generally larger than

the RMS value, which can speed up the processing speed.

 Iteration number: the number of iterations of the ICP algorithm, generally 20 can

be.

Distance threshold, is the maximum distance between points of the same name, if

the search for a match is greater than the threshold is not involved in the

calculation.

Distance iteration distance:is the difference between the distance calculated before

and after two times, if it is less than this value, then exit the iteration.

Fig. Registration and conversion

3.4 Point Cutting

Click [Cut], select the data to be cropped, the output method, add the cropping range
(vector files support shp, dxf, fmb, kml formats), and the range of outreach, etc.. click
[Cut] to perform point cloud cropping.
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Fig. Point cloud cutting

4. Result Catalog
When the new project is completed, the following folder is created under the project
name folder, which is used to save the result files generated by each processing
module.

Fig. Result index

Folder Functionality Description：

 clip：Save cut point cloud data.
 denoise：Save point cloud data after disnoise.
 dimages：Saving of de-distorted image data.
 filter：Save pedestrian filtered point cloud data.
 gcp：Save absolute directional odometers and point clouds.
 odometer：Save the odometer，

HF_odometry.txt for HF odometer,
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LF_odometry.txt for sparse odometry，
optimised_odometry.txt is the optimized odometer.

 optimizer：Save optimized point cloud.
 pano：Preservation of panoramas stitched from distortion-free images.
 pos：Image POS folder, where camera_pos.txt is the image POS file,

camera_trajectory.txt is the camera trajectory file, and lidar_trajectory.txt is
the lidar trajectory file..

 register：Save Registration Point Cloud.
 sudiv：Save Frame Point Cloud；
 temp：Temporary project folder containing project information and raw point

cloud data for map construction, log logs.
 texture：Save the color point cloud.
 TEST.sprj：Project file.

5. FAQ

5.1 GCPCollection

Connect the cell phone APP for active extraction of control points, use the control
point mode during acquisition, after the end of the acquisition in the original data
folder will generate the control point marking file gcp.txt, data solving according to
the control point marking file for control point extraction.

Not connected to the cell phone APP for passive acquisition, the acquisition is
stationary for 10s, and the control point is extracted according to the position of the
stationary time when the data is solved. Based on the passive extraction mode, it is
necessary to ensure that the stationary point is more than 5-10 meters away from the
first control point in the process of field acquisition

5.2 Description of the new calibration of the high-precision

mode

When the use of high-precision mode to build the map, found that the effect of
building the map is not ideal, you can first through the inspection and calibration of
the document to determine whether or not the second calibration (not all the
equipment is required, and the calibration does not need to be returned to the factory),
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judging the way is as follows, if the calibration has not been carried out, contact the
staff of the internal industry to coordinate for the effect is not good for the data, the
effect of calibration after the effect will be enhanced.

Opened *.yaml calibration file with lidarCorrect: [... ...] That is the device after the
secondary calibration.

Fig. Calibration file after secondary calibration

5.3 Solving Prompts Data Floating Solving Fails

Point cloud building process run drift, you can reduce the stability to re-solve, or open
the results folder in the temp folder in the log file, the bottom line prompts "Exit:
Mapping drifted!!!" indicates that the data has drifted, find the last line of "Log I
cpu 126.301 data 165.961 stamp 105318.998 position x -72.477829 y -33.911373 z
-77.621452", in which the value after data is the value of the data drifted. The value
after data is the amount of time the data has been running.

The data can be solved in segments by first solving the first half of the data using the
data segment duration function and then solving the second half of the data using the
Ignore Data Segment Duration function, which can only be solved in fast mode since
the second half of the data does not contain the data for the 60s of the start of the
ground standstill.
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Fig. Crate map flying log

Fig. Calculate the first half of the data parameter Settings

Fig. Solve the second half of the data parameter Settings
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5.4 The solution suggests the inconsistent number of control

points

If the control point file is imported when the project is created, and when solving the
calculation, it prompts "The number of control points and extraction points are not
consistent, please edit the control points!" you need to use the control point editing
function.

Fig. Control point not match

Right-click at [Data Manager] - [Control Point] - [Control Point] and select [Edit
Control Point] to enter the control point editing interface.

1) When the number of matching points is more than the control points, you can click
on the control points to be edited, modify the serial number of the matching points in
the upper toolbar, correspond the control points to the correct matching points, and
make the redundant matching points empty at the end of the round, which will not
participate in any calculation, and check the control points as check points, this point
will no longer participate in the directional calculation, and will only be output as a
check point in the external conformity accuracy report. After editing the control points,
click Apply, click [One-click Solve] in the data processing toolbar, choose not to
replace the existing mapping results, and output the oriented and optimized result
data.

2) If the number of control points is greater than the number of matching points, the
control point file must be edited to delete the redundant control points.

3) If the subsequent coordinate conversion uses non-rigid conversion, the control
point order must be edited to match the matching point order, and the control point
editing function cannot be used.
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Fig. Control point edit

5.5 The solution prompts a point cloud orientation failure

When using non-rigid transformation, the projection coordinate system is not set
when importing control points, set the projection coordinate system in the Edit
Control Points screen. If you still fail after setting the projection coordinate system,
please contact Feima staff.

5.6 Failed to solve no log in temp folder

If you click one-click solving or point cloud building directly prompts solving failure,
there is no display in the real-time window, and there is no corresponding log file in
the temp folder, it is because the computer lacks a certain runtime file, please contact
Feima staff.

5.7 No change in the progress bar for one-click solve

There is no change in the progress bar at the bottom of the software after clicking One
Click Solve or Point Cloud Map, and there is no indication of solving failure. At this
time, open the imu file, check whether the last line of the record is complete, if not
recorded completely, delete the last line of the record, and then solve the problem
again.
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Fig. Imu document record not complete
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