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1. Create Project

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.

cameral 2023/6/16 15115

cameral Camera data 2023/6/16 15:15

camera2 2023/6/16 15:15 prat=o]
|2 230522-032946 00110 _IMU_DATA_0001 £t IMU data ¥5/22 3:41 AR 60,084 KB
[5 230522-022946_00110_RASTER_DATA_0001 bt Raster data /22 3:41 9,443 KB
[] 230522032046 00110 SLAM _Pandar 0001 O.pcap Lidar data '5/22 3:41 653,194 KB
|5 feima_slam100_calib.yam| Calibration document 2023/5/22 3:31 AKB
B gepTxT Control point document 1KB
E task_info.t KB

Fig. Raw data

1.1.2 S-RTK100A Raw 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.

rtk > Nav

> = =l =3 Foh
[ 2022-10-9-7-16-6.fmnav FMNAV 324 285 KB
[ 2022-10-9-7-17-55 fmnav 2022/10/9 15:50 FMNAV Irit 1384 KB

cameral

cameral Camera data

cameraz 2

[] 2023-7-1-6-19-50fmnav ~ RTK trajectory docum

=] 230701-062332_00011_IMU_DATA_0001 txt IMU document o 830,834 KB
[E] 230701-062332 00011_RASTER DATA 00014¢t  Raster document oA 282,013 KB
[ 230701-062332_00011_SLAM Pandar 0001.pcap  Lidar document PCAP Szf 8,972,359 KB

[E] feima_slam100_calibyaml ~ Calibration document 3;7/4 17:17 YAML 3zt 5 KB

5] task_info.bdt 2023/7/417:17

Fig. RTK raw data
1
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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.

E=E5 =L A F
config IE=
log iE=
pano titching of photo and video data M
SrE titching of photo data it
update iE=
,_'| log.conf 2023/8/17 10:13 CONF 304

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

A e - CEGE: i
[&] 2023-06-14 03 57 39 499701 1.jpg 2023/6/13 19:57 IPG 2
[&] 2023-06-14 03 57 39 499701 2.jpg 2023/6/13 19:57 PG STi
[&] 2023-06-14 03 57 39 499701 3.jpg 2023/6/13 19:57 IPG Tz
[&] 2023-06-14 03 57 39 499701 4,pg 2023/6/13 19:57 JPG Zzft

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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onfig X =t
® = o T HE ==5
© v 1 » US(E) » config v G & config ==
=& - *
> i WPSE# [ gps.conf
> I e [ iprifmm 5,423
v = UEE) [ oprjfmm 44,401
config
ground_pic
h264

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 [UAV Manager 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 Crate Project

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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O

X

rame Registration  Cut | Cancel

Slan_Project

2023/1/27

Backpack

D /SLA/S tonex0728

Input

Details:

Hane: Slam_Project

Tath D:/SLAM/PhiLippines/PROJI Date; 20230727
Eathi D:/SLAN/StonexDT26
Files Describe:
LiDAR 230712-071556_00123_SLAN Pandar 0001 0. poap Path: D /SLAI/PhiLi ppines/PROJ1
LiIKR : 230712-071556_00123_SLAK Pandar 0001 0. peap
TN 230712-071556_00LZ3_IHU_DATA 0001, txt
Calibration: feima slaml00_calib. yanl
bl 230712-071556_00123_TN_DATA 0001, txt Raster:230712-071656_00123_RASTER_ATA_ 0001 txt
Camera: It /SLAN/Philippines/PROJ1 tcaner oll:D: /SLAIL/PhiLi ppines/
PROJ1hoameral ;1! SLAW/Philippines/PROJT\ camer 2
GBS 1
Raster 230712-071556_00123_RASTER_DATA_000L. txt GCF Marks
Coard type Location Coordinate System
Calibration: feima_slaml00_calib. yanl
Cansrat a0;D: /SLi/Fhilippi Ji\eameral ;D:/SLAN/Fhilippi JihoameraZ;
A3
GCP Mark:
Next>

1.2.2 Backpack Mode

Fig. New project

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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Slam Go Post Pro

Start View
4 T a =
- IEERE : 2 || R
_$
New Open Save Close | One-click solve Batch solve | Cred < ne Registration  Cut | Cancel
SLAM GO POST Pro >
Project =
DataManager g @ m m
Fame: Slam_Project
Date 2023/7/27
Flatfern:  Backpack -
Path: D: /SLAN/Stonex)726
Describes
RunWindow ’
icurr?nt Status: 1
icurren( Progress: 0%
fsum Progress 0/1

Eanifindon

SLAM GO POST Pro

i N Corddme e oiraahis Coardinate.Sycten

Path: D:/SLAM/Stonex 0825/0630/Tezt300623 ‘

Files Datum name WG3 854 A
LiDAR : 230630-072646_00065_SLAI_Pandar_000L 0. posp Projection nane: VI zone 328 =
I 230830-072848_00085_IMU_DATA_0001. txt

Raster 230830-072645_00065_RASTER _DATA 0001, txt

Calibration: stonex_slan_salib yanl

Camera: 26,/0630,/Test 300623 camer s 1T /SLAN/Stone: DAZ6/0630,/Test300625) canaraZ;
GHSS: 2023-6-30~7-28-38. fnav
GCP Mark: Zop. txt

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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Slam Go Post Pro

Start View
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Open Save Close | One-click solve Batch solve | Cred

SLAM GO POST Pro

Project

DataManager 7l @
L e Q

G =

Hane: SLan_Project

Dat 2023/7/27

Plattof:  Extension rod -

Fath: D: /SLAIS tonex0726

RunWindow

Current Status:

icurmm Progress 0%
sum Progress 0/
Rurll indow -

e . >
SLAM GO POST Pro SLAM GO POST Pro
Toput i .
Coord type Geographic Coordinaete System
Path: DI/SLAM/Stonex 0626/0630/Test300623
Files Datun name WGS 84 -
LiDAR : 230630-072848_00065_SLAM Pandar 0001 0. poap Projection name: UMM zone 32H g
s 230630-072845_00065_TMU_DATA_0001. txt
Raster 230630072848 _00066_RASTER_DATA_O00L. txt

Calibration: stonex_slan_calib yanl

Camera: 26/0630/Test300623 kcamer al :D: /SLAN/Stonex 0626/0630/Testa00623 caner a2
GRS 2023-6-30-7-26-36. fnnav
P Mark: zop xt

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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Slam Go Post Pro

Start

O
New Open Save Close | One-clicksolve Batch solve | Create map Orienta

Filter  Optimization Dedistortion Texture Panorama | Den
Project Process

DataManager

RunWindow

current Status: 1
08:36:10) Proc

(Current Progress o% || 1cas7s)

| 08:37:42)

Isum Progress: o ||osses
Ranbinder

SLAM GO POST Pro T SLAM GO POST Pro

Input Details:  popo: Slen Project
Path: D /A2 RHEH date/PROT2 Dowsload Date: 20230525
i Path: D /2 @B dats
Files Deseribe:
LiDAR : 230715-004741_00045_SLAM_Fandar 0002 0. poap Path: D/ BB data/PROT2

LiDAR : 230719-004741 00049 _SLAM Pandar 0002 0. pcap
T 230719-004741_00049_TMU_DATA_0002. txt
Calibration: fsima_slanl00_saliboyanl
Raster:230719-004741_00049_RASTER _DATA 0002, txt

e : ati r X Canerar D /& B/ data/PROJZ Loaneralt: D: /S BRI/ data/PROT cameral s D /2 BHEHL daca/
PROJ2 ' cameraZ;
Device SN: o
Ras

Coord type:Location Coordinate System

For Example Device label: “SN:S-PANO100000(XXX"
Cal
Please input "S-PANO100XXXXXXX" search and download.

GCF Mark:

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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Sum Progress on completed!

Raatindon

SLAM GO POST Pro

Tnput
Path:  DI/SLA i | |

Coord type Prajected Coordinate Systen

Files Datun name: WeE 84 -

LiDAR : 23081 7-164143_00626_SLAW_Pandar_0001_0. poap Projestion name: UTH zome 43 -
pruls 23081 7-164143_00626_TMU_DATA_0001. txt

Rester 230817-164143 00626 RASTER_DATA 0001, txt

Calibration: Eeina_sland00_calib. yanl

Canerat 0D /SLANSTE B /0t tapalan/1 /EROTL \cameral D /SLANAT 28 /0t t apal an/1 /FROT1 Lo ameraZ

GHSS: 0231 F-16-27-36. fmar

GCF Mark:

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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Slam Go Post Pro

Start View
N B a b : o] b . i ] 1 [
New Open Save Close  One-click solve Batch solve  Create map Orientation Filter Optimization Dedistortion Texture Panorama | Denoise Frame Registration Cut | Cancel
Project Process

DataManager e @ ™ e S s
2 = e Q@ = )

RunWindow &
26: 1

(Current Status: [16:26:40] Create project successfully!

(Current Progress 0%

(Sum Progress 071

Fuxlindow

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

Crate project

!

Input GCP/RTK

!

One-click solve
¥ L4

Optimization Original Point cloud

k.

v
Crate map
v
Orientation

Optimization

v

Dedistortion

|

Colonng

l

Panoramic Graphic export
. s

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.

10
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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

11
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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.

(5]

Image Data Source

Built—in Camera © Panoramic camers

Panoramic camera data

Indoor O Dutdoor

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 10 to set the pedestrian filtering parameters.

12
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Parameters

Create map tvpe Original ) Optimization

Create map algorithm Fast ) Highprecision

Use device GEU O cry

Stability parameter [1-5] 5 =
Tenore duration 000 =l 5
Data duration 0.00 =8
Foint cloud erientate Rigid O Horrizid

b b Tt Coler point slond ()
Other settings Same start and end [ Resl—time dizplay

Move object filter {=}

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.

Slam Go Post Pro

Start View
- ; 2 ; x 2 i . g e, r S -
N El B 2 5 e i ) | W e O B[
New Open Save Close | One-click solve Batch solve | Create map Orientation Filter Optimization Dedistortion Texture Panorama | Denoise Frame Registration Cut | Cancel
Project Process
DataManager e A MmES D ® DAl e e

* optimised_2023-06-02 0...
® texture_optii B Aqd to viewer
® texture_opti .,

® fiter optimic #& Remove from viewer

® noise filter < ¥ Zoome to layer
® register_opti
® register_regi

@® Show/Hide

= Data export

G Open path

= Attributes

RunWindow

[16:26:40] Create project successfully!

Current Status i
[16:29:56] Open the project successfully!

(Current Progress 0%
Sum Progress: o1
Fun indow

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.

13
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Fig. Data export
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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.

Parameters
Create map algorithm

Use device

Stahility parameter [1-5]
Ignore duration
Data duration

Other settings

Fast ) Highprecision

GEU 0O crv
5 =
0.00 =
0.00 =

| Same start and end

Fig. Point cloud crate map

14
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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.

Select Select
T optimised_2023-07-17_14-30-16_889

texture_optimised_2023-07-17_14-30-16_889

Pointcloud orientate: Rigid body transformation ¥

Fig. Orientation document select

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

15
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2.2.3 Pedestrian Filtering

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

x
Data
Select File

0 filter_optimised_2023-06-02_09-23-07_403

noise_filter_optimised_2023-06-02_09-23-07_403
optimised_2023-06-02_09-23-07_403

] register_optimised_2023-06-02_09-23-07_403

register_register_optimised _2023-06-02_09-23-07_403

Parameter
Grid size: 0.10 > m  Search radio: 0.25 S m
Angle threshold: 1500 [> deg Height threshold: 1.50 “m

Cluster threshold: 0.10

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.

16
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Select Select
(o) optimised_2023-06-02_09-23-07_403

texture_optimised _2023-06-02_09-23-07_403
texture_optimize_optimised_2023-06-02_09-01-52_619
filter_optimised_2023-06-02_09-23-07_403
noise_filter_optimised_2023-06-02_09-23-07_403
register_optimised_2023-06-02_09-23-07_403

register_register_optimised_2023-06-02_09-23-07_403

Coc | oo

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.

RunWindow
Current Status: Generate undistortion images If you want to stop processing, click the Cancel button on the toolbar!
Current Progress: 1%
Sum Progress: 0/1
Furii indow

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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Select Select
=] optimised_2023-07-17_14-30-16_889

Lok ] cance ]

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.

RunWindow

Current Status: Panorama stitching If you want to stop processing, click the Cancel button on the toolbar!
Current Progress: I 2%
Sum Progress: 01

Runfindow

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.

18
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s : x
Parameters
Create map tvpe Original © Optimization
Create map algorithm Fast © Highprecizion
Use device GEU O cru

Stability parameter [1-5] [

Igors duration 0.00

Data duration 0.00

Foint cloud orientate Rigid O Fonrizid

Other results Panorana Color point clend {2}
Other settings Same start and end B3 Real—time display

Move ohject filter &

Fig. Batch solve

Note: 1. It is necessary to separate batches of different equipment types.
2. It 1s 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.

Data

Select File
optimised_2023-07-17_14-30-16_889
Frame mod Scale ¥ | Prefix:
Scale: 1:2000 i
Size: 50#40 ~ cm Expansion: 0.00 5 5
StartX  -0.2 2 km starty:  -02 E] km
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.

20
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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.

x
Base Data: optimised 2023-07-17 14-30-16 889 - 1l
D X Y z ERROR
AD 4640 8464 18330 0.000
A1 30.428 45793 18.288 0.000
A2 97.283 0555 22798 0.000 -
Registration data: optimised 2023-06-02_09-23-07_403 >
D X Y z ERROR
RO -19.437 -44708 18.226 0.002
R1 1.863 -4.206 18341 0.018
R2 73.751 42,681 22781 0.069 -
Registration parameters
Grid size: 0.50 2| m Distance threshold: 2.0 ='m

Number of iterations: 20 s Iteration distance:  0.0010 =m

RMS:0.271 & e §

Tip: hold down the Ctrl key when picking points

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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Select File
filter_optimised_2023-06-02_09-23-07_403
noise_filter_optimised_2023-06-02_09-23-07_403
optimised_2023-06-02_09-23-07_403
register_optimised_2023-06-02_09-23-07_403

Cutput method:  © File first ) Range frist
Cut range: D
Cut expansion:  0.00 s m

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.
== = S Fuh
o clip 2023/7/27 12:44 =
_ dencise 20237727 12:44 It
_ dimages 2023/7/27 12:44 pral: =3

_ filter 2023/7/27 12:44

— gcp 2023/ 2:56
odometer 2023/7/27 12:56
optimizer 2023/7/27 12:44
_ pano 2023/7/27 12:44 =
_ pos 2023/7/27 12:56 Ioids
_ register 2023/7/27 12:44 ==t
— subdiv 2023/7/27 12:44 pra- =3
_ temp 2023/7/27 12:
_ texture 2023/ prah=—s
© Slam_Project1231.sprj 2023/7/27 12:56 SPRI =it 365 KB

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.

YV V V V V V

odometer: Save the odometer,

HF odometry.txt for HF odometer,
22
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LF odometry.txt for sparse odometry,
optimised odometry.txt is the optimized odometer.

» optimizer: Save optimized point cloud.

A\

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.

A\

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 GCP Collection

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 gep.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),
23
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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.

" feima_slam100_calib.yam| - jB=4 - O
IHHF) SRER(E) TERLIO) EE(V) #EIH)
Wersion: 20220519
parameters:
hardware:
slam_100-sn: SLAM100220300065
lidar2rasterR: [0, 0, 0, 1]
pcl2imuR: [0.006905, 0.003919, 0.009078, 0.999927]
pcl2imuT: [0.06787, 0.00825, 0.12309]
code: AgAAAAeyzrpY+DabbFNDPuxRSEDD9Sg/AABgwWTH
+ST4RXGKIAAAAAKSHIT8VEA0BCZ8MPpo)zD17FFIB8PkwPdsgEz5QKRQ+rGMbPjcaTj66si68i 1) GPgAAAABHS2A

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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Log | cpu 118.140 data 151.394 stamp 105304.432 position x -87.740730 y -39.673676 z -112.043266
Log | cpu 118.669 data 152.410 stamp 105305.448 position x -86.214546 y -38.958515 z -108.176659
Log | cpu 119.277 data 153.497 stamp 105306.535 position x -84.465393 y -38.806610 z -104.215324
Log | cpu 119.832 data 154.535 stamp 105307.572 position x -82.786919 y -38.745983 7z -100.261833
Log | +++++++++++++++++++++++output: 147, 0.799538

Log | cpu 120.479 data 155.636 stamp 105308.673 position x -81.144707 y -38.996563 z -96.803802
Log | +++++++++4+++++++++++++0utput: 147, 0.777768

Log | cpu 121.073 data 156.647 stamp 105309.684 position x -79.814575 y -40.111832 z -93.908310
LOg | +++++++++++++++++++++++output: 147, 0.751253

Log | cpu 121.634 data 157.653 stamp 105310.690 position x -76.823830 y -41.100086 z -91.976067
LOg | +++++++++++++++++++++++output: 147, 0.717532

Log | cpu 122.185 data 158.658 stamp 105311.695 position x -78.974892 y -41.450073 z -92.439568
Log | +++++++++++++++++++++++output: 146, 0.678560

Log | cpu 122.781 data 159.664 stamp 105312.701 position x -78.811554 y -41.024845 z -92.079147
Log | +++++++++++++++++++++++0utput: 145, 0.640338

Log | cpu 123.316 data 160.669 stamp 105313.706 position x -78.712463 y -41.123997 z -92.039665
Log | best index: 150, best sc: 0.799538

Log | local loop: 147, 163, 0.793538

Log | cpu 123.863 data 161.762 stamp 105314.799 position x -78.210663 y -40.364994 z -90.860321
Log | cpu 124.352 data 162.781 stamp 105315.818 position x -76.923508 y -38.255119 z -87.836990
Log | cpu 125.044 data 163.868 stamp 105316.905 position x -75.146988 y -35.503147 z -83.494148
Log | cpu 125.687 data 164.892 stamp 105317.929 position x -73.887291 y -34.155991 z -80.787292

og | cpu 126.301 data 165.961 stamp 105318.998 position x -72.477829 v -33.911373 7 -77.621452|
Log | stamp 105319.961189 v (2.347880, -0.179563, 5.226792)

Log | Exit: pose has drifted!!! |

Fig. Crate map flying log

Solve Parameters

Parameters

Create map type () Original © Optimization

Create map algorithm () Fast © Highpresision

Use device ) GRI O crr

Stability parameter [1-57 [

Ignore duration 0,00

Data duration I 160.00

Foint cloud orientate O Rigid O Homrigid
kb () railiana [ Color point cloud {2}

Other settings

") Same start and end

[l Move object Filter

Real-time display

0]
Coc ] cmed |

Fig. Calculate the first half of the data parameter Settings

Solve Parameters

Parameters

Create map type

Create map algorithm

Vse device

Stability parameter [1-51]
Iemore duration

Data duration

Point cloud orientate
Other results

Other settings

() Original © Optimization

© Fast () High—precisien

) GEY O crr

1
Imu.uu

0.00

O Rigid O Nonrigid

[ Panerans [ Color point cloud {2}

7] Same start and end

] Move abject filter

Real—time display

0]
Coc | oo |

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.

[10:53:59] Open the project successfully!
[10:54:19] Mapping failed!
[11:01:25] Open the project successfully!
[11:01:41] GCP and tiepoint number dismatched!

| S| Frocessing falle
01:41] Processing failed

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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Coordinate: Local Coordinate | Projected Coordinate

Datum&Projection: Datum ~ Coordinate

Name: 01 Orgler: 1 X 537664.885 i 4329166.22 Z -4.799 x 15.62 ¥ -7.739 z -0.23

Reference control poin Matching control point

4@% +i

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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] *220909-070215_00080_IMU_DATA_0001.0¢ - {354

ZHF REE) B\IN0) E' V) EEH)
458035.196015,0.597412,-0.114703,9.943327,0.009578,0.077156,-0.042569,0.972745,0.005466,-0.034665,0.2217 26
458035.197015,0.559178,-0.043014,9.893145,0.007450,0.076092,-0.039908,0.972749,0.005447,-0.034564,0.2217 27
458035.198015,0.511385,-0.035845,9.881196,0.006917,0.073964,-0.032991,0.972754,0.005425,-0.034429,0.2217 28
458035.199015,0.618919,-0.112313,10.029355,0.008514,0.073432,-0.025009,0.972755,0.005364,-0.034380,0.221730
458035.200015,0.664322,-0.097976,10.000679,0.011174,0.075028,-0.021817,0.972756,0.005323,-0.034364,0.221731
458035.201015,0.537671,-0.083638,9.831014,0.012771,0.073964,-0.022349,0.972759,0.005272,-0.034262,0.221733
458035.202015,0.485099,-0.160106,9.859690,0.012771,0.072367,-0.022881,0.972763,0.005157,-0.034134,0.2217 37
458035.203015,0.578295,-0.205510,9.924210,0.010642,0.072367,-0.019688,0.972765,0.005027,-0.034081,0.221742
458035.204015,0.580685,-0.164886,9.807117,0.010110,0.072899,-0.012239,0.972766,0.004927,-0.034029,0.221745
458035.205015,0.511385,-0.150548,9.8693145,0.013303,0.073964,-0.004257,0.972770,0.004829,-0.033920,0.221749
458035.206015,0.604581,-0.169665,10.132110,0.015431,0.076092,0.003193,0.972771,0.004734,-0.033874,0.221752
458035.207015,0.707336,-0.191172,10.003069,0.017028,0.075028,0.013835,0.972770,0.004642,-0.033912,0.221755
458035.208015,0.571126,-0.250913,9.788000,0.018624,0.072367,0.025541,0.972770,0.004483,-0.033871,0.221761
458035.209015,0.427747,-0.258082,9.917041,0.020220,0.072899,0.032459,0.972775,0.004299,-0.033721,0.221768
458035.210015,0.451644,-0.234186,10.026965,0.020752,0.076624,0.037248,0.972779,0.004140,-0.033582,0.221775
458035.211015,0.549619,-0.272420,9.852521,0.020220,0.078753,0.044697,0.972780,0.003970,-0.033531,0.221781
458035.212015,0.614140,-0.296316,9.799949,0.022349,0.076624,0.053743,0.972779,0.003796,-0.033534,0.221787
458035.213015,0.580685,-0.238965,10.041303,0.025009,0.075028,0.062257,0.972780,0.003662,-0.033492,0.221793
458035.214015,0.528112,-0.200730,10.112992,0.026606,0.077688,0.070771,0.972782,0.003550,-0.033403,0.221797
458035.215015,0.552009,-0.243744,9.895535,0.029266,0.078755,0.080349,0.972783,0.003411,-0.035349,0.221803
458035.216015,0.578295,-0.236575,9.842962,0.031395,0.076624,0.087799,0.972784,0.003283,-0.033316,0.221808
458035.217015,0.532892,-0.136210,9.950497,0.033523,0.078753,0.094184,0.972786,0.003223,-0.033230,0.221811
458035.218015,0.485099,-0.081248,9.914652,0.034055,0.080349,0.098973,0.972790,0.003197,-0.033102,0.221814
458035.219015,0.506605,-0.086027,9.890755,0.034055,0.078221,0.101633,0.972793,0.003171,-0.032993,0.221816

58035.220015,0.580685,-0.052572,10.029355,0.034055,0.07| |

Fig. Imu document record not complete
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