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2. Introduction

LiFuser-BP is a laser scanner data fusion software supporting the MLS LiDAR scanning systems developed by
GreenValley International inc.

The main functions of the software include:

e High-precision point cloud solution

e TrajectoryProcess

e Point Cloud Data Visualization and Editing
e Point Cloud and Panoramic Image Roaming
e Point Cloud Registration

e Moving target removal

e Panorama Calibration

Other common tools include:

e Project Management

o Measurement Tools

e Profile Tools

e Batch Tools

e Viewing Tools

e ColorBar Tools

e Select Tools

e Cut Tools

e Export Tools

e Coordinate Conversion Tools

Multi-Project splicing includes:

e Multi-project splicing



3. Install

3.1 Operating Environment

A high-performance workstation is recommended, and the configuration requirements are as follows:

e Memory (RAM): 32GB and above.

e Central Processing Unit (CPU): Intel® Core™ i5/i7 recommended; 8-core 16-thread processor, single-core
processing performance of 4GHz and above.

e Hard Disk: Computer processing data disk recommended SSD solid-state hard disk or computer built-in
enterprise-level mechanical hard disk, transmission speed 100M/s and above.

e Display adapter: NVIDIA discrete graphics card is recommended, and the video memory is not less than
6GB.

e Operating System: Microsoft Windows 7 (64-bit), Microsoft Windows 8 (64-bit), Microsoft Windows 10 (64-
bit),Microsoft Windows 11 (64- bit) or Windows Server 2012 and above.

For Windows 8 , Windows 10 and Windows 11 if the software is installed on the system disk, it needs to be
set to run as an administrator. Note: Please use the high-performance graphics mode to run the software,
see [Adjustment of high-performance graphics mode] (Appendix_High-
PerformanceGraphicsModeAdjustment.md) for the operation steps.

3.2 Installation steps

. Runthe LiFuser-BP data fusion software installer.
. The installation dialog box appears, click "Next".

1
2
3. If you accept the terms in the license agreement, click "l Agree" to continue.
4. Select the installation path (or use the default settings) and click Install.

5

. After the installation is complete, click Finish.

3.3 License Manager

There are two types of LiFuser-BP licenses, a hard-lock license and a soft-lock license. The hard-lock license
provides a USB flash drive, and the soft-lock license provides an authorization code. The user is not allowed to
format, delete, copy and other operations on the hard-lock license U disk, and the user must properly manage the
hard-lock license U disk.

1) Hardlock license

At present, the LiFuser-BP software detects the hard-lock license in real time, and the user must correctly insert
the hard-lock license U disk into the USB port of the host computer.

2) Authorization code

The authorization code is generated based on the activation information provided by the LiFuser-BP user. After
purchasing an authorization code, follow the steps below to activate LiFuser-BP.

1. Run LiFuser-BP, the license management dialog box will appear.
2. Fillin the name and company name, select the module to be activated, and click "Copy".

3. Paste the copied information into the body of the email and send it to info@lidar360.com.


mailto:info@lidar360.com

4. The software authorization mode is divided into stand-alone authorization and group authorization. After
receiving the authorization code, it can be activated and migrated online or offline.

o Stand-alone license
o Activate/Update

Online activation/update: When the user can connect to the Internet, enter the authorization code on the
"Single-machine authorization" tab, select "Online", click "Activate" to activate or update online, or select
the authorization code in the Key list and right-click , and select "Activate Key" from the pop-up menu.
You can view the expiration time of the authorization code on the interface, select the authorization code
in the key list, and view the expiration time of each module authorization in the software list interface

supported by the current key. Click | # |, you can use the proxy, set the address, port, username and

password.
T@ License Manager @I&Jw
LiDAR360 Suite
{ General Information )/ Single Use Licensing \/ Concurrent Use Licensing \
Key:
@ 0nline [ ] ) Dffline
[¥] Use Prouy
Address: s soocoex s Fort: HHHH
User: WA Pazzword ooooooo
pctivats | | Revoke
Key Expiration Date Status
1 CESHM R ELE 2018-11-30 11:21.07

Offline éctivation/update: Enter the authorization code, select "Offline", and click "Generate Request

File" to generate a request file (.req). With a computer that can connect to the Internet, enter
https://user.bitanswer.cn in the browser, enter the authorization code to log in, click "Offline Upgrade”,
upload the request file (.req), and download the generated upgrade file (.upd). On the license
management interface, click Apply License File.


https://user.bitanswer.cn/

T@ License Manager @Iﬁw
LiDAR360 Suite

Key:
() Online | & @ 0ffline
Stepl! |Generate Request File or Generate Revole File
StepZ?: Pleaze go to https!//user bitanser. cn to generate offline actiwation file
Stepd: | Apply Fromote File |
Key Expiration Date Status
1 CESH********RFLE 2018-11-30 11:21:07

o Migratic;n

When the user needs to unbind the authorization code from the machine, the authorization code can be
migrated online or offline. After the authorization code is checked out, it can be used on this machine
and other machines by activating it again, and you can re-enter the authorization code for activation.

Online migration: On the "Single-machine Authorization" tab, enter the authorization code, select
"Online", and click "Migrate", or select the authorization code in the Key list, right-click, and select
"Migrate key" from the pop-up menu. . Click , you can use the proxy, set the address, port,
username and password.



r@ License Manager m1
LiDAR360 Suite

Key:
@ Dnline ) DEfline

@ Use Prowy

Address: s soocoex s i Fort: HHHH

User: HEHKKX . Password  sxoooooo

hetivate ] | Rewvalre
Key Expiration Date Status

1 CESH********RFLE 2018-11-30 11:21:07

Offline E:heckout: Enter the authorization code, select "Offline", and click "Generate checkout file" to
generate a checkout request file (.req). With a computer that can connect to the Internet, enter
https://user.bitanswer.cn in the browser, enter the authorization code to log in, click Offline Upgrade,

upload the request file (.req), and download the generated upgrade file (.upd). On the license
management interface, click Apply License File.

r@ License Manager m1
LiDAR360 Suite

Key:
() Online | & @ 0ffline
Stepl! |Generate Request File or Generate Revole File
StepZ?: Pleaze go to https!//user bitanser. cn to generate offline actiwation file
Stepd: | Apply Fromote File |
Key Expiration Date Status
1 CESH********RFLE 2018-11-30 11:21:07

o delete


https://user.bitanswer.cn/

When the user needs to delete the authorization information from the machine, he can right-click the
authorization code and select delete key. After the authorization code is deleted, it can be activated
again on this machine and cannot be used on other machines.

T@ License Manager @Iﬁw
LiDAR360 Suite

Key:
) Dnline | & @ 0ffline
Stepl! |Generate Request File or Generate Revole File
StepZ?: Pleaze go to https!//user bitanser. cn to generate offline actiwation file
Stepd: | Apply Promote File |
T T —
Key | Expiration Date Status
1 2018-11-30 11:21:07

Delete Key I

o Group authorization

Install the group authorization service tool on the group server in the local area network and add the group
service extension module. In the group authorization management center, activate the authorization code
online or offline. Other users in the local area network enter the IP address and port of the server on the
license activation interface. The default is 8273, no need to modify, click "Apply".



r@ License Manager S ]
LiDAR360 Suite

[ “General Information %/ Single Use Licensing % Cencuwrrent Use Licenszing |

Server IF: |

Port: G273

Apply | | Logout

5. Click the help button | ¥ | in the upper right corner of the license management interface to view the license
Administration help manual.

Note: If the software is already open when the license code is updated, please restart the software after the
update.

Note: If the authorization code has been used on one of the machines and is now used on the other
machine, the authorization code should be checked out on the first machine first. If the activation code has
been deleted, it should be activated on this machine first, and then migrated out.

Note: Please contact info@lidar360.com to inquire and purchase a license key to activate LiFuser-BP.

3.4 Programming language switch

The software currently provides three languages: English, Chinese,Japanese. Users can switch according to their
needs. The switching steps are as follows:

1. Tap Display > Language > English, Chinese,Japanese.

2. Click "Yes" to restart the software and complete the software language switching. After selecting "Cancel",
the software will not be restarted, but will be displayed in the set language when the software is launched
next time.


mailto:info@lidar360.com

4. Create/Open Project

Before starting to process the data, it is strongly recommended that the data collected by LiGrip,LiBackpack are
put in the computer's local disk, with a specific working directory. It's better to use letters and numeric
characters as directory name, for example, "LiGripData,LiBackpackData00".

4.1 Create project

New Project Wizard includes 4 interfaces: Configure Project Raw Data, GNSS data, Coordinate System and
Open Trajectory. Each one is used to configure corresponding data. Invalid data or configuration in any step will
make the process be unable to processed. When project is finished, users can also set parameters in SLAM
Process. Each step is explained as below:

4.2 Configure Project Raw Data

Launch the software, select New, click Backpack @ and the Configure Project Raw Data interface will

appear:

New Project Wizard
Configure Project Raw Data
Fleaze set the raw data pethis) end tupe
Laser File(s) E:/1/2022-07-12-18-43-13/2022-07-12-15-43-13. bag

Canera File[s) Direstory:

Canera Type Lan I

Configure Project Raw Data

e Laser Files: The raw data (.bag) collected by LiGrip/LiBackpack can be downloaded from the Collection
Interface. Click the button on the right side and import the .bag file required.

e Camera Files Directory (Optional) : The directory where the original video file (.mp4 or insv) is located,
such as the LiGrip H300 device, if you want to get the color point cloud, you need to select the directory where
the original video file (.mp4 or insv) is located. Click the button on the right and select the directory where the
camera video is located. If there is no video data, this option can be skipped.

e Camera Type: default.



4.3 Configure GNSS Data

This step is only designed for a LiGrip/LiBackpack equipment with GNSS function, like LiBackpack DG50H.

Users can skip this step if there is no GNSS data. The configuration of GNSS data includes 3 ways: External

Input, Differential GNSS and Internal.

e External Input: Import trajectory file that already existed. For now, only .LiGNSS ,rtk,pos file is accepted.
Check Process GNSS. Click Extrnal Input button after that page will go to external input mode. Choose

responding tracjory file by click right button. When it is done, go to next step.

o Differential GNSS. Then the page will process Differential GNSS Model, in which users need to configure

data of both base and mobile station. The solving result will be generate as .LiGnss.

o Rover Data: Mobile station data (.log) acquired by LiGrip/LiBackpack. Click the button on the right to

choose.

o Base Station Data: Four formats, LiTrace. RTCM3/GVRTCM3. NovAtel and RINEX.

= LiTrace: Applicable to the Virtual Base Station data constructed by the user in the GreenValley

APP (Batch process is not currently supported).

Please read the following precautions carefully when using this function:

LiTrace operation result

The user sets up a virtual base station in the GreenValley APP,
and logs in to the LiCloud account and checks the priority of the
virtual base station when the BP software solves it. At this time,
the BP software will give priority to downloading the virtual

base station and bring it into the solution;

Type Steps
53]
5l @
[E23)
m
2 (@) X Unchecked virtual base station
priority

[6)]

If the virtual base station is set up in the APP, but the virtual
base station priority option is not checked, the post-event base
station will be downloaded when the BP software LiTrace

solves;

1) X The app virtual base station Is
not set up

3 ©®

@

If the virtual base station is not set up in the APP, and the virtual
base station priority option is checked, the BP software LiTrace
will not be able to solve the base station data when calculating,

and an error will be reported when running.

precautions

= When using this function, you need to log in to the LiCloud account in the Account

settings. When the login is successful, it will prompt "Successful login!"; please ensure
that the Virtual base station priority option is checked, and you must confirm the

account number for downloading base station data and the account number for setting

up the base station The account number is the same!

= Please make sure that there are enough coupons in the LiCloud account. BP software

will spend a certain amount of coupons (about 10 coupons per kilometer) when using

LiTrace to solve the problem.

10



Urtitled - LFuser-B2

Please Login

Signin |1 Sign Qut

Account b .
Farget wour pesseard? Rogicter

Rasa Download

Plesse select base station ype:

eherkad, ples ks e St the same accannt & e for chwiskboding
ki chiin |

login account

Mew Project Wizard

Configure GNSS Data

Fleaza sot GSE Dats which can provids information for the chzelute georcfersmoe. Thiz page sould be shipped i GNSS iz not wraildble, chon the results
will be caloulated io = local cverdinate systen.

-] Trocass GRIE

[~ GHEZ Frocess Moda
Enternal Trpuat * Differentiel GHEZ Interral

Hover Data

Loz File. [B/2020033SPL A 'L T 0§ smak = (R 2023033016025, log

Baze Station Data
# LiTrase RICNZ/GVEICMS | Fovhtel EINEXL

Leoation Mode: ‘@ From Haader Mazaal +Saleer Eren Fuverites

Hat | Cancel

Configuration GNSS LiTrace

= RTCM3/GVRTCMS3: For the data format of the Virtual Base Station, click the button on the right to
select the base station raw data ((RTCM3 or .GVRTCM3).

& New Project Wizard

Configure GNSS Data

Flasse set GHSS Dats, which can provide infornation for the absolute gesrefarancs This pags coald ba shkippad 16 GHSS is not available, then the vemilts
will be caloulated in & local cocrdinate zyaten.

| Process GFSE

— GHE=E Procsss Mode ‘

‘ Hrtarnal Tnput & Diffarantial G455 Tnternal

Rower Dats
{L.oz File: B . 2 2 o ‘

—Baze Statien Date
LiTrase & RICHE/GYRICHS Hevhtel RIHEL

RITHG File: HOHEZ1CEDCETE-16E06A006 1676~ (20230404-040242 ) /66 o6 d044b0b3 01 L doedos 046687 oL 610E-A00B1 LEAD3T a4 DBETELETL 73330, grvtond |

Location Mode # Fron Keader Bernal Seleot from Favorites

Configuration GNSS RTCM3/GVRTCM3

= NovAtel: Suitable for NovAtel base station.

11



©  New Project Wizard

Configure GNSS Data
Plaasn wnt GHES Tatn vhich fan provide infirmatbon Bar the alsaluts georsParence: Thiv puge doild be sHipped 1T6HSS s not dvdilabln; ‘than the Familts
will be calewlated in a local eoordinate systen

T Froesss S

| GHES Proaess Made

External Inpat & [ifEarential GHSS Lntrnial
Rover Data
Log File: (B /20250050-FF m ol o o ol I ¥ 025301 E-40-EF Log
Base Station Data-
LiTracs FTOEASVETONS o Hevitel RI¥ELD
Loz File: [E A20250350.% [P P T 0S5 E40-26 . Log
Logetion Made: 5 hverage Menaal Selest from Faverites

Haut Canzel

Configuration GNSS NovAtel

= RINEX: Suitable for base station data that have been transformed into common format. Click the
button on the right side and select the base station file (RINEX OBS). If the file is loaded normally,
the software will automatically add in the rest files (NAV. GNAV. CNAV) according to its format. It
should be noted that OBS and NAV are mandatory file while others are optional. Users need to
check if files are added in correctly, if not, modify manually.

Location Mode: Base station coordinates solving mode.

= Average: Calculate averagely. Default mode when choose NovAtel.

= From Head: Read from head file(if exists). Default mode when choose LiTrace.
RTCM3/GVRTCM3. RINEX.

= Manual: Add base station coordinates manually. Enter WGS84 coordinates, Ellipsoidal height and
antenna height. Latitude and longitude values should be positive. If real latitude values is positive,
select North(otherwise select South); if real longtitude values is positive, select East(otherwise
select West).Steps are shown below:

12



A & New Project Wizard
1 Configure GMSS Data
g
Flease set GESS Data, which san provide infornation far the absolute gearaference. This page conld be =kipped if GHSS s not available. then the results
L i1l ba calenlatad in s local coordinata system.
& | Process GHSS
~ 55 Process Made
¢ External Input # Differential GHES Internal ‘
i}
— Rawar Data
5 Gt 7 AT i e e
Log File: B:/20230330-EP1 8 5070 0 o T % M QR 0EE-80-16-a026 Log ||
—Baze Station Jate
g | LiTrace © RTONGAFVETOS | Hovktel * RINEX
t Base (0ES): T:/Z0E30300-TFL 4. 4. "R, A7 000 | gl /LBIWEIZL069055E, 230 |
3 Baze (KAV): Bramzangsi-rrl 4 oS B T T T e ALRNEIZL 0RI05ES, 23K ||
Base (GRAV) Optional: Bi/Z0230330-EFL A 4, “fem B8 " pud e /LEILCEOZI0RO0EES, 235 || -
Bise (CRAVIDptional . Ei/A20230330-EF1. 4. 4, "B . 1 mER0R . osalls /LEIUCE021080088E, 230 ||
-4 Locati on Mode! Frem Handor & Mazusl Salaet from Favorites
Unit: Tecimal Degreesidd 14144ddddd} + DD:MM:55533
Latitads:  [Narth - || |33 | |6 azesmnozes |
b Lemgi tada [Bast - | 112 an | |16 537 7ama0Ea 15 |
i W54 ELligsoidal Height(n)® |72 070 |
| hntanna Height(n): |0 23 Frojection Trinsfornation Save to Faverites|
1
! Fent Cancel
TSRS R T L2

Add base station coordinates manually

Click Save to Favorites to save the current base station coordinate parameters:

& Mew Project Wizard

Configure GNSS Data

Plasse =t GHSS Data, whioh can provide infernation for the sbzolate georaferencs. Thiz page could bo shipped £ GHES iz not wvaileble, then the resulis
will be caleulated in a local coordinate system.

[¥] Frocess GN33

~GHES Frocess Node

Frtarnal Irput

& Tifforanticd GHES

Internal

— Rovar Data

Loz Fila E:/1/2022-07-12-18-43-13/2022-07-12-18-43-13. Loz

Base Station Jaka
Bovhtel

Baze(0BS):

Baze{HAY):

Baze (GHAVI{Int1 anal

Base(CHAVI-Opti omal

|B: /1/2022-07-12-18~431 3/ tar get_rof_sb=_202207

|B: /1/0002-07-12-18431 3 tar gat_ref_nav. 3

== Favorites

Fane:
Latitude.
Longi tude:
Helght:

Antenca Height: 00000

7 o _l | N |
i
34983921 780000
138 480248630000 | K | .
99, 3660 S | | |
| ‘Canesl | |7'|

I

Location Mode:

Fron Header

# Mamwual

Select from Farorites ‘

Ui t:
Latituds:

@ Decimal Degrees(dd. dddddddsdd)

| ID:NM: 55355

- | {34 9838017

Langi tude:

intenna Height(n):

¥3254 Ellipzoidal Height(n)

| Projection Transfornation| |Save to Favorites|

save base station coordinate

13



= Select from Favorites: Select base station coordinates from favorite list. List is empty when first
time using. And users need to manually enter and save their own base station coordinates under
Manual mode.

€ Mew Project Wizard

Configure GNSS Data

Flease set GNE5 Data, which can provide infornation for the absolute georeferance This page conld he skipped if GHSS iz oot swailshle. then the resnlts
¥ill be caleulated in & Jocal coordinate swstem.

7] Frovess GNSS & mier 7 w
GRSS Frocess Node- i
External Irput Mame Latitude Longitude Haight Antenna He

Bover Duta 1 &

j34‘.'1‘55921730000 138.48024%630000  99.3660 0.0000 E
Log File: E,'/i)'ZLV_Z-U'-’—J2—18—-}3—I3/2El22‘—-'|?’—]2‘—lé

Base Station Deta

Hovhtel
Baze(0BS): E:/1/2022-07-1-16-43-13/k
Bazal{HAV): E: /12028071 2-19-43-13/t
Baze{FHAV)Optional:

BasalCHAV) Optiond:

OE Dulets Cancal
Lacation Nods From Had
Unit: ® Decindl Degrees(dd dldddddddd) 1T MM 35555
Latituds. Herth - 34 953921 TR0000
Longitude. East - 136 450743630000
w3554 Ellipsoidal Heightin): &9 3660
Anterma Heighe(m), 0. Doog Frojection Transfermation |Save to Favorites
Hazt Canzel

Select from favorite list

e Internal: Only show GNSS trajectory file directory used internally. When the wizard process is finished, if
there does exist an internal trajectory file, the choice will be activated. Meanwhile, external trajectory file
directory will be cleared.

4.4 Set Target Projection Coordinate System

Set coordinate system can reproject POS file imported or generated at the last step. If there is no GNSS data,
users can skip this page. If Target Coordinate System is unchecked, the solving results will be transformed into
UTM 6 degree zone with the WGS84 datum by default.

Note: rtk data does not need to set the target coordinate system, the software will automatically read the
coordinate system information of the rtk file
e Use Seven Parameter: Click the button to set Seven Parameter.
e Filter: Select coordinate system to project data. Key words can help search quickly. Users can also import
external coordinate system.
e Hide deprecated CRSs: Hide deprecated CRSs.
e Selected CRS: The CRS selected currently and its WKT text file.

14



€ Mew Project Wizard

Configure Coordinate System

Ths ceordinats systen i= used to project GWSE coerdinutax from (longituds, Latituds, haight] to (X, ¥, Z). This page ix cptional. If the bargat coordinate
sybem i HOT. set; bhe: poordinaben wil] heprotented bo WGS8L UTH sbaten: by defail

o] Target Coordinats Systen

| Uze Seven Faraneter: Seven Farametsr Setting
Filter |cge #dd Coordinste Systen’ =
Eecently used cosrdinate reference systems

Coordinate Reference System Authority ID

4 b

Coordinate reference systems of the world

Coecrdinate Reference System Authority 1D =

CGCS2000 / 3-degree Gauss-Kruger CM 111E EPSGASAR

CGC52000 / 3-degree Gauss-Kruger CM 114E EPSGAS4T

CGCS2000 f 3-degree Gauss-Kruger CM 117E EPSG:4345

CGC52000 f 3-degree Gauss-Kruger CM 120E EPSG:4545

CGCS2000 / 3-degree Gauss-Kruger CM 123E EPSGA550 -
1 }
.Sol.notml CRS: .CGCS2DDU S d—degrec Gansc—Hruger CM 114E )
Prajeetsd Coordinate Systen CGS2000 / 3-degres Ganss—rugar (N 114E (EP3G:4547) -
Geographic Coordinate Systen: Chine Geodstic Coordinate System £000 (EPSG:4490]
Geodetic Datum: China 2000 (EFS5:1043) -

Hext Cangal

Set Projection Coordinate System

4.5 Set Project Directory

Users can change project directory at the Configure Project Location page. The default diretory is where LiDAR
files are saved, and the directory name is the same as the corresponding LiDAR file. Click Finish when finish
project setting.

15



& Mew Project Wizard

Cenfigure Project Location
Flease set the path where the project will be saved & directory for the project will be created
Looatien: ;EZ){]){2022—0?—12—]8—43—13

Hame . 20Z2207-12-16—43-15 (1)

| Finish Cancel

Set Project Directory

### Open Project Launch the software, click **Open**, select a recently saved project or open a project saved at
a specific directory. - **Recent Projects**: select a recently saved project. - **Browse**: Browse a project at a
specific directory.

HVB-03.03-11-53. 5 mrrar] - iFinner 88 VA

Open Project

[y e o el

Open Project

16



5. High Accuracy Process

The point cloud calculation process of the libackpack and the ligrip are exactly the same, and no distinction is
made here.

1. Switch to Process tab.

D

2. Select processing type by checking the corresponding button QGT‘ . There are 3 processing types:

DGNSS+SLAM(default): Generate GNSS trajectory by differential processing, and then use SLAM to
obtain point cloud data with real geographical coordinates. If GNSS is not set, point cloud data with
relative coordinates will be calculated.

o DGNSS: Generate GNSS trajectory only by differential processing.

o SLAM: Only uses SLAM to obtain point cloud data with high accuracy.

EOnom .

Select processing type

3. Select processing mode. There are 9 processing modes, click drop-down box to select:

General: General mode

Forestry: forestry model

Outdoor open: the outdoor scene is relatively open

Outdoor compactness: outdoor scenes that are relatively narrow
Indoor: indoor mode

Facade: Facade mode

Street: Street mode

Tunnel: Tunnel mode

Mine: mine mode

17



EOnom .

o Select processing mode

. General setting Each processing mode has its default setting(Default setting is recommended). If users want

to customize, click Project Settings

to change the parameter values. Parameters explanations are

shown below:

o

o

Raw Data: The .bag file, please see the process of importing laser scanner information for details.
GNSS Settings: Enter GNSS information, please see the process of importing GNSS information for

details.
Coordinate System: Select target projection system, which only works after setting the GNSS. Please

see detailed process at Set projection coordinate system.

General:

18



Froject Settings x

Raw Data GHSS Settings Coordinate System General IMI Constraint Loop Optimization Output

General

Min Foints per Scan: (5000 Feature Filter Size: 0.2
Min Scan Range(m): 0.5 Max Scan Range(m): (90
Start Frame ID: o End Frame ID: 16B61
Frame ID Range: 0" 1E8&L Feature Foints: 000

Map Block Size(m): [100

Delete Template Save Template 0K Cancel

Genaral setting
Min Points per Scan: 5000 by default.

Feature Filter Size: Set the minimum size of feature point bounding box. Higher value can lead to
quicker processing speed but with lower accuracy.

Feature Points: Set the maximum number of feature point extracted by frame. Higher value can lead
to slower processing speed but with higher accuracy.

Min Scan Range(m): Set the minimum scan range by frame .
Max Scan Range(m): Set the maximum scan range by frame.

Start Frame ID: Set the start frame ID. Only works when opening a project which has already been
handled.

End Frame ID: Set the end frame ID. Only works when opening a project which has already been
handled.

Frame ID Range: Set the range of frames to be processed.

Map Block Size: the storage range of SLAM intermediate results in memory, generally does not need to be
changed

Note: Users can check the corresponding frame ID of certain trajectory points from trajectory file.

o Loop Optimization:
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Project Settings x
Baw Date  OMSS Sebbings  Coordinate Systen  Gemersl DN Comstraint | Leop Uptinizaticn | Outpat
~Loop Dptimization

Mox Tbarations: 1 Fitnass Soare: 0%

Loop Distancein): 20 Start/Finish Closed-Looy

i} 3 Canoal tzply

Loop Optimization

Max Iteration: Maximum iteration number of loop optimization. Higher value can lead to slower
processing speed but with higher accuracy.

Fitness Score: Threshold of fitness inspection score. The lower the value, the higher the possibility of
false inspection.

Loop Distance(m): Neighbor distance value of loop inspection.
Start/Finish Closed-Loop: Set closed-loop or not.

o |IMU Constraint:

20



Project Settings

Raw Date  GHSS Settings  Cosrdinate Systen  Gemeral | DMV Comstreint | Leop Uptinizatienm  Output
TN Consbraint

Window Siza: 1z Gyavsty Cinstraint

i} 3 Canoal tzply

IMU Constraint

IMU Constraint: Whether to use IMU Constraint or not. Use IMU constraint can increase the accuracy
but lower the processing speed.

Window Size: Set the window size of IMU processing.

Gravity Constraint: Whether to set Gravity Constraint or not.

o Output:
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Froject Settings x

Raw Data GHSS Settings Coordinate System General IMU Constraint Loop Optimization Output

Output

< Filter

v Spacing Filter | Range Filter
Min: 1.50
Size(m): 0.20
Max: 30.00
Voxel Filter v Hoise Filter | Smooth Filter
Size(m): 0.020 = H Sigma: 1.00 3 Radius(m): 0.z0
| Colorize Clond
Maszk Path
Mode: Color by Time - « Uze Deep Image

| Image Keyframe Filter

Min. Spacing(m}: [1.00

Delete Template Save Template [1):4 Cancel

Output setting

Colorize Cloud: Choose to colorize point clouds or not.
®  Mask path: The program will usually automatically read the built-in MASK file (located in the program

installation directory \res\mask), and there is no need to check it separately. If you encounter a special
scene, such as a car-mount, you need to create a MASK file separately, and then select the created
MASK.

° Modes: time coloring and distance coloring. The default is ’Color by time’, which is recommended for
hand-held; the ‘Color by distance’ is generally used for backpacks;

® Use the depth map: It is recommended to enable it under the color of the distance.

Space Filter: Set space threshold when making data thinner.

Range Filter: Set threshold of data output.The data range kept by each frame must be within the
threshold.

Voxel Filter: Voxel size is the minimum distance between two points, default value is 0.02m.

Noise Filter: It is not checked by default. After checking, set the standard deviation multiple. If it
exceeds several times of the standard deviation, it is considered as noise and denoising is performed;
generally, the smaller the setting, the better the denoising effect, but if the setting is too small, it may
denoise too much, resulting in abnormal point cloud.

Smooth Filter: The default value is 0.2, which is mainly used to smooth the point cloud. If the setting
value is too large, it will easily lead to ground object deformation or abnormal point cloud. In distance
coloring mode, it is recommended to enable smoothing.

Image key frame filter: Used to control the number of image display frames. The number of image
frames is displayed according to the distance. The smaller the distance, the more the number of
displayed frames.

5. Start SLAM process
After finishing setting up the above-mentioned parameters, click Start @ to start SLAM process.Please be

patient as this may take some time.
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End SLAM process

6. Re-Optimization
Re-Optimization is targeted at two situations:
(1) If current processing has a bad performance due to low accuracy of GNSS, users can improve it by

editting GNSS manually. Click Re-Optimize 3{3 and optimize again to improve the solving accuracy.
(2) If the error comes from loop falses, users can correct it by changing parameters at step 4 Loop
Optimization. Then click Re-Optimize 3{3 and optimize again.
Suggestion: Since re-optimization is followed by re-output, in order to quickly determine the point cloud effect after
re-optimization, you can first cancel all the filters in re-output. After the weight optimization is completed and the data

is confirmed to be normal, check the filter option and re-output.

23



Futher Optimization

. Reoutput(Optional)

Modify the filter parameters in the output of the project settings, and click Re-Output; y to re-output the

point cloud data according to the filter settings.

1 SN P

FAzrmgs 14 0] Bz duta

"

e AL e B 00

Reoutput

. Check GNSS report
I
If GNSS information has been imported, users can check GNSS report by click Report FJ after data

processing. Report includes figures of satellites number and quality, float or fixed ambigﬁy plot, PDOP plot,
height profile plot, velocity profile plot etc.
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Figure 1. Quality Factor Plot
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Figure 3. Float or Fixed Ambiguity Plot
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Heisht Profile(feter)

Veloeity Profile(mfs)

Figure 5. Height Profile Plot
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Figure 6. Velocity Profile Plot
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6. GCP adjustment

Also known as SLAM optimization integrated with GCP, it is based on field management + control point pairs,

which adjusts the data and assigns absolute coordinates. Compared with Georefernce Registration, its

accuracy is higher, and it is currently the recommended method.
Data preparation: bag, image (if any), control point coordinate file (need to correspond to the dot one by one);
Control point format: name, X, Y, Z

The steps are as follows:
@ Solve the project completely;

G
@ In SLAM Process, the point pair registration interface appears.
Point Pairs Registration
r'.-~ + = Point Size:[10 . Qﬂj ~§ C}
Selected -] Name ¥ z X- ¥ z Error Dx Dy Dz
1 1 NaN NaN NaN NaN NaN NaN nfa nfa nfa nfa

®) Click load points

Foint Fairs Registration

i- + wess  Point Size: 10 I‘j _?.. C/

@ Load Points ' Narme X-[Reference]

- .
@ Load Reference Points T |

@ Open the geotag.txt, pop up dialog box and click "Apply"

Fit

HEEEE » Extreme SSD (E) » #9F5 i GCPFE v o

FI

Img
Info
SLAMProcess
5 on29.08.-15.12-49-4

|=| geotag.bet

_result trajector...

RO
m W m

wa

=] imglist.ixt
[E] imglist.txt.20230505-135917.txt

(R

7
=41
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% Open ASCII Files %
File Mame:E:/311E/F 15/ MI120/GOPEE /GOPEE fzeotaz. txt
1 2 3 4 =
Mame = | X-Reference - |Y-Reference - |Z-Reference - ||X-£
name ref x ref y ref z alig
ligrip-0 0 0 0 3.9
ligrip-1 0 0 0 39.
ligrip-2 0 1] 0 88.:
ligrip-3 0 0 0 127
ligrip-4 0 4] 0 161
ligrip-3 0 0 0 125
ligrip-6 0 0 0 744
ligrip-7 0 0 0 32.
4 »
—Skip lines - ~Separator
_ Default: /| ESE /| TAE V|, ¥
? || custon: (ASCIT code:)
Apply Cancel

® The program displays the location of the GCPs

Fanorsna X

AADE
l}gril)—S

Point Pairs Registration

W&+ — reimesiio 2 iy + O

Selected - Name X Y Z X-[Alig t] Y-[Ali Z-[Alil Error Dx Dy Dz =
10 10 ligrip-0 0.000 0.000 0.000 3.912 -2825 -0.179 0.000000 0.000000 0.000000 0.000000
14 n ligrip-1 0.000 0.000 0.000 39915 -20.107 -0.154 0.000000 0.000000 0.000000 0.000000
12 12 ligrip-2 0.000 0.000 0.000 88.384 -64.425 -0.505 0.000000 0.000000 0.000000 0.000000
13 13 ligrip-3 0.000 0.000 0,000 127.975 -46.119 -0.547 0.000000 0.000000 0.000000 0.000000
14 &4 14 ligrip-4 0.000 0.000 0.000 161.209 12.639 -0.238 0.000000 0.000000 0.000000 0.000000
15 15 ligrip-5 0.000 0.000 0.000 125.870 47.533 0.345 0.000000 0.000000 0.000000 0.000000
16 16 ligrip-6 0.000 0.000 0,000 74.807 79732 1073 0.000000 0.000000 0.000000 0.000000
174 17 ligrip-7 0.000 0.000 0.000 32359 52.583 0.522 0.000000 0.000000 0.000000 0.000000
18 18 ligrip-8 0.000 0.000 0.000 2154 14.199 -0.100 0.000000 0.000000 0.000000 0.000000 -
Bubamt | Paint Paive Baicieabion
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® Control point coordinate input, can be manually input, or external import. Here is the way of external

introduction. Click "Load the Reference Point"

Foint Fairs Registration

h, + m= Point S1ze.:1|:| : @ % o [: /

W _Load Poins ‘ Name X-[Reference] Y-[Reference]
E Load Reference Points Rarips0 0.000 0.000
1 1 ligrip-1 0.000 0.000
12 12 ligrip-2 0.000 0.000

In the pop-up prompt box, select Yes to open the control point file (txt csv format). Select the corresponding

column attributes in the dialog box, note that "X" corresponds to the east coordinate and "Y" corresponds to

the north coordinate. Click on "Apply".
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%= Open ASCII Files *

File Name:E: /3i8/F 4§/ H120/GCPEE fcontrol. txt

1 2 3 4 .
MName - | X-Reference - | ¥-Reference -
pl 548261.546 3381250.307 18139
p2 548296.418 3381222.505 19.057
p3 548343.436 3381185.214 19.849
pé 548383.7 3381201.77 19.981
p5 548419.623 3381258.976 19.844
pb 548385.906 3381295431 19.647
p7 548336.447 3381329.989  19.271
p8 548292.723 3381304.909 18.457
pe 548260.619 3381268.034 17.928
—Skip lines | — Separator -

’ Default: | ESE (V| TAE V|, (V] :
s : Custon: (ASCIT code:)
pply Cancel

The system will automatically calculate an error value, which represents the error between the position of the

control point and the GCPs before the optimization, only for reference.

Foint Pairs Registratioen

i' + w== Point Size:l0 * {}_"1 + O

Selected D Name X ] Y[l ] Zl X-[Ali ¥-[Ali Z[Ali Error Dx Dy
1 1 pl 548261.546 3381250.307 18.139 3.912 -2.825 -0.179 0.392661 -0.194628 -0.339972
2 2 p2 548296.418 3381222505 19.057 39.915 -29.107 -0.154 0270145 -0.086271 -0.253034
3 3 p3 548343436 3381185.214 19.849 88.384 -64.425 -0.505 0.153300 0.124078 -0.058047
4 4 pd 548383.700 3381201.770 19.981 127.975 -46.119 -0.547 0.025753 0.005924 0.012670
5 5 p5 548419.623 3381258.976 19.844 161.209 12639 -0.238 0.115717 0.054797 0.034065
6 6 p6 548385.906 3381295431 19.647 125.870 47.533 0.345 0.081436 0.051508 0.019313
7 7 p7 548336.447 3381329.989 19.271 74,807 79.732 1.073 0.172944 0.138869 0.083486
8 8 p8 548292723 3381304.909 18.457 32.359 52.583 0.522 0.206854 0.047258 0.200128
9 9 - 548260619 3381268.034 17.928 2154 14199 -0.100 0.338543 -0.141535 0.301390

(@ After loading the control point, click the to perform GCP adjustment.
% SLAM Process x

[2023-05-05 15:14:22] Closed loop
distance: 1.768. ID: BO5 —> 0
[2023-05-05 15:14:22] Clesed loop
0. 116,

[2023-05-05 15:14:23] Clozed loop
distance: 1.768. ID: BO7 —» O
[2023-05-05 15:14:23] Closed loop
0.001.

[2023-0505 15:14:24] Closed loop
distance: 1.758. ID: 509 —> 0
[2023-05-05 15:14:24] Closed loop
—0. 004.

[2023-05—05 15:14:24] Closed laop
distance: 1.768. ID: 511 -> 0
[2023-05-05 15:14:24] Clesed loop

Falatat st

[2023-05-05 15:14:21] Frocessing E: /30iB/F 45/ HI20/GOPRE /GCFEE S "
detected, current cumulative distance: 495 266,

optimization 1z completed. correction value di:
detected, cwrrent cumilative distance: 497,855,
optimization is completed, correction value dx:
detected, cwrent cumulative distance: 499539,
optimization is completed, correction value dx:
detected, ewrrent cumulative distance: E00. 680,

optimization iz completed, correction value dx: —0.004, dy: —0.003, d=:

clozed loop detection
0.019, dy: 0.003, dz:
closed loop detection
—0.007, dy: —0.008, dz:
clozed loop detection
—0.012, dy: —0.004, dz:

clozed loop detectionm

b

[a]

Cancel

The x i

After the adjustment is colmpleted, the error of the control point becomes 0, and the point cloud has

absolute coordinates.
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-0.026862
0.038854
0.068819
-0.021624
-0.096059
0.060048
0.060459
-0.022451
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M x ~ & X || Panorana X -

:11.000 Return Number:0
Classif n:0 Time:281.568
RGB:(149,150,154)
-

Point Pairs Registration

f‘.—. + = Point Size:l10 : «\r’r" &

Selected D Name ¥ [Ali ¥-[Ali [Ali Error Dx Dy Dz
1 1 pl 548261.546 3381250.307 18.139 548261.546 3381250.307 18.139 0.000000 0.000000 0.000000 0.000000
2 2 p2 548296.418 3381222505 19.057 548296.418 3381222.505 19.057 0.001000 0.000000 0.000000 0.000000
3 3 p3 548343436 3381185.214 19.849 548343.436 3381183.214 19.849 0.001000 0.000000 0.000000 0.000000
4 4 pd 548383.700 3381201.770 19.981 548383.701 3381201.770 19.981 0.001000 -0.001000 0.000000 0.000000
5 5 = 548419.623 3381258976 19.844 548419.623 3381258976 19.845 0.001000 0.000000 0.000000 -0.001000
6 6 pé 548385.906 3381295431 19.647 548385.906 3381295.431 19.647 0.000000 0.000000 0.000000 0.000000
7 7 p7 548336.447 3381329.989 19.271 548336.447 3381329.989 19.271 0.001000 0.000000 0.000000 0.000000
8 8 p8 548292723 3381304.909 18.457 548292.723 3381304.908 18.457 0.001000 0.000000 0.001000 0.000000
S D, p9 548260.619 3381268.034 17.928 548260.619 3381268.034 17.928 0.001000 0.000000 0.000000 0.000000

The above GCP adjustment ends.
If it is found that the adjustment effect is not satisfactory, or the input is wrong, you can use the GCP restore
function to restore to the state before the adjustment. cIickC/

1

[2023-0505 15:27:41] Re—output data. ..

585.43.909.4.105)

54.000  Return Number:0
lassification:0’ Time:514.034
RGB: (105,10 )
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7. Trajectory Process

There are two types of trajectory process supported by software, GNSS trajectory process and result trajectory
process.

GNSS Trajectory Process

Result Trajectory Process
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7.1 GNSS Trajectory Process

Due to blocking and multi-path effect in data acquisition, there are some inaccurate positioning points. After GNSS data

processing, users can manually edit the data to remove the inaccurate points by following methods.

1. Delete by Polygon Click the button of Delete by Polygon x to start clipping. In the 3D window, left click is used

to make a user-defined polygon which will be removed (right click is to cancel the current selection).

Qe 04 /U 1500 t0M

2. Double click to finish clipping.

3. To cancel clipping, click the button of Cancel 6 or use the shortcut of "Ctrl + Z".

=]
=]

4. Save GNSS, Click Save GNSS button to save GNSS Trajectory.
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5. Data Optimization
7| DGNSS
7] SLAM

&

If users have already click the button of

Processing, users can click Re-Optimize for a more accurate processing. If users do not use SLAM Processing,

then click Start button of SLAM processing.

for SLAM Processing, then after finishing GNSS Trajectory
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7.2 Result Trajectory Process

After finishing High Accuracy Process, users can edit the result trajectory through Result Data selection.
Switch to Trajectory interface.

e Result Trajectory Segments
o Segment Methods
o Segment Result Table
o Trajectory Graph
o Colorize by Segments
o Split by Segments

e Trajectory Display
o Display by Time
o Display by Height
o Display by Quality
o Display by Specific Color
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7.2.1 Result Trajectory Segments
7.2.1.1 Segment Methods
7.2.1.1.1 Split by Polygon Step

Click Draw Polygon% button in Segmentation mode.

e In 3D display window, users can select the interest area by left click to make a user-defined polygon.
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e Click Split Trajectory.f‘\‘/’ utton to split trajectory in the area of user-defined polygon.
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7.2.1.1.2 Split by Points

Click Select On Trajectory 5 button in Segmentation mode.

¢ Inthe 3D display window, left click to select the starting point.

Process  Measurement

B [

jectany
Sagmant Selecton
Table Trajectary
Segmentation

A = Raw Data
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° Along the trajectory, select the ending point, the trajectory between the starting point and the ending point

will be segmented.
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7.2.2 Segment Result Table

Click Segment TableE button in Segmentation mode, a segment table will pop up from the bottom right

corner of user interface. The table records the details of segment information including segment visibility, start
time, end time and the color information. Click on the menu bar above the segment table to enable the function of
saving, opening, deleting, clearing, and hiding for unsegmented areas.

Segments n

H = = KA -

Visible Start Time End Time Color

Save

Click Save File button a window will pop up, save the trajectory to nominated position in hard disk. The

*.xml format is supported to save.
Open

Click Open File button f'i a window will pop up, the trajectory information from nominated position in hard

disk will be read, and the *.xml format is supported to read.

Delete

Click Delete Segment button === to delete the trajectory information of specified row in segment table.

Clear

Click Delete All Segment button @ , to delete all the trajectory information in segment table.

Extent

Firstly, click the specified row of sgment table. And click Segment Full Extent button in 3D display window,

R R
N

the currently selected trajectory will be focused on.
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Click Hide Remaining Part button , in 3D display window, the unsegmented area will hide, and only

trajectory information from segment table will display.
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7.2.3 Trajectory Graph

Click Trajectory Graph ,/|\,/| button in Segmentation mode, the trajectory graph will pop up. The trajectory

segment information at any time can be read from trajectory graph. Users can change the display attribute, add
new segment, and change the display range. The detailed information is listed below:

-52mmpr] - LiFuser-BF

S Split Trajectory

en yjectony & ¥
' Draw Polygon E_;J s By T 't Sefect Cofor f
> il =
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Attribute Display

Click Atrribute button, and users can select different display mode, including display by height, display by quality
factor, display by roll and pitch angle, display by heading angle and display by velocity.

Add new Trajectory

Firstly, select both Start Time and End Time via scrollbars. And then click Add Segment + button to add a

new trajectory.

Select start and end time:
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Change Display Range

All the trajectory information at any time will be displyed in trajectory graph as a default. Scroll up and down of

K A
e N

mouse wheel to zoom in and out the display range. Click Full Extent button to restore the default display.
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7.2.4 Colorize by Segments

Click the button of Colorize by Segments / in Point Cloud Mode. In the display window, the point cloud will be

colorized in specific color according to different trajectory segments. And if the point cloud is not segmented, the
color will be gray.
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7.2.5 Split by Segments

D\
Click Split by Segments%f% button in Point Cloud mode, click OK button in the pop-up window, the point cloud

will be splitted into servel adreas according to trajectory segment information. Click Cut by Trajectorys' Buffer
button and edit the value of Buffer, the range of buffer value can be defined. And click Cancel button to stop

segment operation.

Trajectory
Graph

Segment
Table

Camera
| VDIGO03T.MP4

Select Point Clowd Files
* Select File Name

2019-03-02-11-51-52 re...

Cut by Trajectories' Bufier
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7.3 Trajectory Display

The software supports multi-displays:

7.3.1 Display by Time (Default)

Click By Time@ﬁ button in Trajectory Display mode, the trajectory will be displayed in different color according

to acquisition time, users can select the color bar in a pop-up window.

7.3.2 Display by Height

b 4
Click By Height@ button in Trajectory Display mode, the trajectory will be displayed in different color

according to height information, users can select the color bar in a pop-up window.
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Frajectory Dusplay

BEOOAa

E]

7.3.3 Display by Quality

Click By Quality@ button in Trajectory Display mode, the trajectory will be displayed in different color

according to quality information, users can select the color bar in a pop-up window.

7.3.4 Display by Specific Color

4

Click Select Color, button in Trajectory Display mode, the trajectory will be displayed in specific color

according to user-defined color, users can select the color bar in a pop-up window.

Segmentation Frajectory Desploy

BEOOAa

E]
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8. Multi-project operation process

This chapter introduces LiFuser-BP's new multi-project, multi-station relative coordinate data splicing, and multi-
station absolute coordinate data splicing functions.

e New/Open Multi-Project
e Multi-station relative coordinate splicing

e Multi-station absolute coordinate splicing
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8.1 New/open multi-project process

The new multi-project wizard mainly includes 4 pages of multi-project save path, original project data to be
registered, coordinate system and project path configuration. Each page is used to configure the corresponding
data. If the configuration of a page contains invalid data or does not meet the system requirements, the next step
cannot be performed.

1.Click the Merge Project button QCQ , the multi-project stitching wizard will pop up dialog.

2. Select the storage path for multi-project splicing and a storage path for multi-project splicing. It is recommended
to create a new folder for separate storage

New Project Wizard
Configure Project Basics

Select Project File Path:

Hext Cancel

New project

3. Configure multiple single project data to be spliced, click the add data button on the right , select the
solution folder of each single project here. According to the project requirements, select multiple single project
folders to the project list.

48



€ MNew Project Wizard

Configure Project

Fleaze select the path of the SLAM projects to be merged.

L Windows-55D ()

- CompanyData (D:)
w LearningMaterials (B
o Other (F

< Software (G)

e WS

Folder: | 2022-06-15-16-01-13

Select project file

4. Click Finish to complete the multi-project configuration
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8.2 Multi-station relative coordinate splicing operation process

This process is suitable for the relative coordinates of the original project data or the relative coordinates of
multiple sets of project parts and the absolute coordinates. The splicing steps are as follows:

The first reference station must meet the following requirements

1.Select the first reference station: After the new project is completed, the data of all stations will be listed in the
to be registered list, and they will be sorted according to the collection project time (Sacn01-Scan**). One station
needs to be selected as the first reference station, and the selection requirements are:

e |If there are absolute coordinates in the multi-station data, the data with absolute coordinates will be given
priority as the first station reference station

e |[f the multi-station data has a closed loop in part of the collection route, the closed-loop data is given priority
as the first station reference station

e The survey area of the first reference station should be as large as possible in the multi-station data

The splicing process generally follows the following principles:

e Must be assigned to absolute coordinates through a single project

e First spell with control points or GPS, last spell without control points or GPS
e First spell with closed loop, last spell without closed loop

e The scope of the survey area is larger than that of other splicing stations.

2. Two-station connection: In the "Inter-station connection" under the "Merge Project" toolbar, select the reference
station in the "To be registered" drop-down box, click the left button to add it to "Connected" , and then select the
station to be registered in the drop-down box of "To be registered”, and click the "Start" button to establish a
connection relationship between the reference station and the station to be registered.

3.Manual rough registration: There are two methods of manual rough registration currently supported by the
software, which can be selected according to your needs.

(1) Click the "Rotate/Translate" button to rotate and translate the point cloud to be registered to a position that
basically matches the reference point cloud. You can click "View" to switch the viewing angle, and try to overlap
the public areas of the two stations. Finally, click the "Apply Transform" button on the rotation matrix to save the
"rotation/translation" rotation matrix.

Note:

e If a group of data is absolute coordinates and a group of data is relative coordinates, it is
recommended to directly move the point cloud to be registered to the reference point cloud by

pressing the "Match Center" button, and then perform rotation and translation.

e The default setting of the "Rotate and translate" button only translates the X and Y directions, and
does not modify the elevation. If you need to adjust the elevation, you can switch the side view display

in the left toolbar, and the side view perspective only moves in the Z direction by default.

(2) Click the "Point Pair" button, and select no less than three control points with the same name in the to-be-
registered point cloud and the reference point cloud, which are not located on the same straight line. You can
judge whether the selected control points are the same name control according to the size of the error. Click to
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check if the wrong selection is made. After the judgment is correct, click the "Apply Transform" button to save the
rotation matrix of "Point Pair Registration".

4.1f there is multi-site data, repeat the above step 3: establish a connection relationship between the cloud data of
two adjacent sites, and perform rough registration by means of "rotation/translation" or "point pairing".

Note:

1) From the second time the connection relationship is established, for each subsequent connection, the
reference station normally already exists in "Connected", you can directly select it in the drop-down box,

and there is no need to move from "To be registered".

2) By default, the globally optimized base station is the reference station where the connection relationship
is established for the first time, that is, move to the connected point cloud data by moving the left button.
The accuracy of the data itself will affect the accuracy of the overall point cloud splicing. In order to ensure

the splicing effect, the base station must meet the requirements in 1

3) The rough stitching result has a great influence on the final stitching accuracy. The finer and more

accurate the rough stitching, the better the global optimization effect.

5.Global optimization: After the point cloud data of all stations are connected and the rough registration is
completed, set the global optimization parameters in the project settings of the merged project, and then click the
"Global optimization" button to start the global optimization. The parameter interface of the project setting is as
follows:

Global optimization parameters:

Froject Setrings x|
Global Optimization  Output
—Lasp Optintzation -

Wi Lterations 100 | Fitness Seore: 0.50

Loco Distamce(n): 20 | | StartFinish Closed-Lomp

DE Canoal

Configure global optimization parameters

¢ Maximum number of iterations: The maximum number of iterations for closed-loop optimization. The larger
the value, the slower the processing speed and the higher the data accuracy. The smaller the setting, the
faster the speed and the lower the accuracy.

e Fitness Score: The score threshold for closed-loop detection. The smaller the value, the more likely the
false detection operation will occur. The larger the value, the more likely the missed matching phenomenon
will occur.

e Closed Loop Distance(m): The value of the surrounding neighborhood distance for closed loop detection.

e Start/End closed loop: Whether to set the first and last closed loop operation.

output:
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Froject Setrings x

Global Optimization — Output

Dutpuk
i Filter
7| Spasing Filter v} Kanze Filter
Min 0.&0
Sizaim): 0.20
M, TO. 00
| Yoxel Filrer Teize Filrer | Smooch Filter -
Sizalm): 0. 02 = B Sigma: 1] =] Eadius(n]: 0,20

1 Canoal

Output parameter interface

e Spacing Filter: Set the spatial threshold for data thinning, that is, the moving distance of adjacent point
cloud frames must not be less than the current threshold.

e Distance Filter: Set the threshold setting for data output, that is, the data range reserved for each frame of
point cloud must be within the threshold.

e Voxel filtering: The size is the minimum distance between points, the default is 0.02m, and the points are
evenly thinned according to the distance value.

o Noise Filter: Unchecked by default. After checking, set the standard deviation multiple. If it exceeds several
times of the standard deviation, it is considered as noise, and denoising is performed. Generally, the smaller
the setting, the better the denoising effect. But if the setting is too small, it may denoise too much, resulting in
abnormal point cloud.

e Smoothing Filter: The default value is 0.2, which is mainly used to smooth the point cloud. If the setting
value is too large, it will easily lead to deformation of the ground objects or abnormal point cloud.

6. Re-output (optional):

Modify the filter parameters in the output of the project settings, click Re—output to re-output the point cloud

data according to the filter settings.
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8.3 Multi-station absolute coordinate splicing operation process

This process is suitable for splicing data whose original engineering data are all absolute coordinates. The
splicing steps are as follows:

1. Select the first reference station: After the new project is completed, the data of all stations will be listed in the
to be registered list, and they will be sorted according to the collection project time (Sacn01-Scan**). One station
needs to be selected as the first reference station, and the selection criteria are as follows:

e If the multi-station data has a closed loop in part of the collection route, the closed-loop data is given priority
as the first station reference station
e The survey area of the first reference station should be as large as possible in the multi-station data

2. After determining the first reference station, click the left button in the inter-station connection == |to move it

to the connected list.

3.1In the to-be-registered list, select a station as the first station to be registered according to the splicing order,
and click the left button in the inter-station connection == |to move it into the connected list. At this point, a
connection has been established between the two stations.

4.Repeat the operations of steps 2 and 3 above until a pairwise connection relationship is established between all
stations.

5.Global optimization: When the point cloud data of all stations are connected, in the project settings of the
merged project, set the global optimization parameters, and then click the "Global optimization" button to start the
global optimization. The parameter interface of the project setting is as follows:

Global optimization parameters:

Froject Setrings x
Global Optimization  Output
Loop Optintzation -

Wi Lterations 100 Fitness Secre 0.50

Loco Distamce(n): 20 Start/Finish ClosedLoop

1 Canoal

Configure global optimization parameters

e Maximum number of iterations: The maximum number of iterations for closed-loop optimization. The larger
the value, the slower the processing speed and the higher the data accuracy. The smaller the setting, the
faster the speed and the lower the accuracy.
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Fitness Score: The score threshold for closed-loop detection. The smaller the value, the more likely the
false detection operation will occur. The larger the value, the more likely the missed matching phenomenon
will occur.

Closed Loop Distance(m): The value of the surrounding neighborhood distance for closed loop detection.
Start/End closed loop: Whether to set the first and last closed loop operation.

output:

Froject Setrings x

Global Optimization — Output

Dutpuk
i Filter
7| Spasing Filter v} Kanze Filter
Min 0.&0
Sizaim): 0.20
M, TO. 00
| Yoxel Filrer Teize Filrer | Smooch Filter -
Sizalm): 0. 02 = B Sigma: 1] =] Eadius(n]: 0,20

1 Canoal

Output parameter interface

Spacing Filter: Set the spatial threshold for data thinning, that is, the moving distance of adjacent point
cloud frames must not be less than the current threshold.

Distance Filter: Set the threshold setting for data output, that is, the data range reserved for each frame of
point cloud must be within the threshold.

Voxel filtering: The size is the minimum distance between points, the default is 0.02m, and the points are
evenly thinned according to the distance value.

Noise Filter: Unchecked by default. After checking, set the standard deviation multiple. If it exceeds several
times of the standard deviation, it is considered as noise, and denoising is performed. Generally, the smaller
the setting, the better the denoising effect. But if the setting is too small, it may denoise too much, resulting in
abnormal point cloud.

Smoothing Filter: The default value is 0.2, which is mainly used to smooth the point cloud. If the setting
value is too large, it will easily lead to deformation of the ground objects or abnormal point cloud.

6. Re-output (optional):

Modify the filter parameters in the output of the project settings, click Re—output to re-output the point cloud

data according to the filter settings.
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9. Point Cloud Roam

After finishing point clouds processing, the software supports Point Cloud and Panomatic Photo Roam. Note that
there mush be video file for Panomatic Photo Roam. Open add video file reference wizard, and operate as below:

1. Create a new project and Process SLAM, or open a project which has been georeferenced.
2. There will be a 3D viewer and a panoramic viewer. Point cloud will be shown in both viewers while
panoramic photo will only appear in panoramic viewer. By checking the data file to choose view it or not.

@ -
=
=]
=
m

]
4. Click the colorize toolbar on the left window and change the display mode. EDL can be mixed with other

mode to enhance the outline characteristic.
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Note: Display mode in toolbar works for all point cloud, if users want to apply for a specific point
cloud, right click on its name and choose View Mode > Display by Height / Intensity / Classification etc.

Note: Display by EDL is related to viewer. Please activate a viewer by click anywhere before choose
display by EDL.

5. Users can right click point cloud file and tracjory file to change display mode including dispaly by tracjory
quality,dispaly by time, dispaly by elevation or display by RGB. For example, display by time.

Frares Disslay

pgangE : gz

Ul DRy L EE I

sle

6. Click Select Frame ° k at Process page, users can choose exposure place in 3D or panoramic viewer
(blue triangle by default, turn into orange after clicking), and redirect to the selected place.
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. Click Next @ to redirect to next frame. Click Previous ® to the previous frame.

1
Drag the slider f to switch to different place or directly enter the frame number.

. Click Auto Roam @ to roam in panoramic viewer as user sight. Click again to stop roaming.
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10. Clip by Cross Section

1. Launch LiFuser-BP software, and load the corresponding engineering files.

2. Setdisplay mode as Display by Height + Display by EDL.

Set display mode as Display by Height + Display by EDL

3. Switch to Cleaning mode, click Cross Section Fjlg_[eﬂ button, a 3D window will pop up. Three selections on the

left corner (Translate, Rotate, Scale) control the pan, rotate, and zoom operation of the bounding box, which
works by ticking on the corresponding options.

Select Cut Toolk Expart

anmnmoE

Adjust the bounding box
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4. (optional) Click o button, the bounding box will go back to initial status.

5. The following image is cropped according to the Z axis to remove the effect of the ground point.

anmnmoE

Cutting along z-axis

—
6. Click button to save the clipped point file.

7. Click @ button button to pause intersection selection.

8. Click 0 buttom to quit intersection selection.
Parameters Setting

e Translate: Control the movement of the bounding box.
e Rotate: Control the rotation of the bounding box.
e Scale: Control the zooming of the bounding box.

e Box: It can be accurate to adjust the minimum and maximum value of x, y and z directions of the bounding
box.

e Rotate: It can be accurate to adjust the angle value of x, y and z directions of the bounding box.
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11. Clean Moving Targets

1. Launch LiFuser-BP, and load a project file.
2. Display the data by Height+EDL.

Display by Height+EDL

3. Click Plane Above Settings :,, at Cleaning toolbar, set parameters of designated point clouds above
S

plane.
Min Dist Above Plane(m): The minimum distance between the point cloud to the plane.

[e]

o

Max Dist Above Plane(m): The maximum distance between the point cloud to the plane.

o

Plane Thickness(m): The thickness of the fitted plane.
Robust Fitting: whether to use robust fitting or not.

]

Q r e VI e ¥ s

Plane above setting
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4. Click Class Settings button , set target classification in selected area and classify moving target to
class as 7-Low Point. '

S0 0L O S B b Faer B

B S T AT (U= | /AL [ 1 g

B Dt ¢ #9452 rerel ot iz imertal wd oerisd & IR-F5 1B L) b
we o chidly 2 - 1L

B Dt LBk kbt WL L
P AN e B0E 8 =GB EELY TR LT = 20 060

Class setting

5. Click Display button

, display the point cloud by classification.

10004212 swwal..

T Tt

@ v N s

Display by classification

. Click Plane Above ; , choose moving objects area. Then click Classify Selection

W

=<.> , and the point

cloud within selected area will be assigned to objective class.
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Extract and claséify the moving 6bjects

80
7. Click Extract by Class B8 , untick moving objects, then save the point cloud data to new LiData file.

Errmet by Clam

St Fis Hare

1138304

Seles: 21

T path Exrait by 0

1 bt BBk B WL 3016t (AR 1 TR 11 b

kol et ¢
T STER S

Save new data .by éxtracting by class

8. The pop-up dialog will ask if you want to load the previous saved point cloud and replace the project's
existing point cloud file. If you confirm the replacement, click the Yes button, otherwise click the No button.

% Question =
I-ol Do you want to load the processed LiData
&  into the project and replace the original
LiData?

Yes No

" Question dia_log
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12. Panorama Calibration

When Slam Process has been done, there is still deviation between panorama image and point cloud. This is
caused by the installation deviation of panorama camera and laser scanner. The picture shows the mismatch
between the image and point cloud.

LiFuser-BP provides panorama calibration module to evaluate the installation deviation between camera and

laser scanner, so that the mismatch can be improved.

Note: Go to Process->Panorama->Radius, set the display radius of point cloud, to only show the point

cloud in interested area. You can use this tips for picking up calibration points.

Process

1. Switch to Process tab, click Panorama Calibration , and calibration window will pop up.
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. Add calibration point. We suggest to choose camera exposure points on multiple directions. Then select

multiple point pairs(at least four pairs) at each site. For example, if we select four exposure points
respectively on East/South/West/North, each site need four point pairs, i.e. 16 point pairs overall.

Detaied steps:

o Click Select Frame button, select a specific triangle arrow and the panorama viewer will automatically
switch to that frame.
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2 ai

o Click Add Point button on the top of calibration window, and a new row will add to point list accordingly.

o Click Pick 2D Point button and select image points in panorama viewer. There's a magnifier above, to

help you locate at the point.

o Click Pick 3D Point button and select corresponding point clouds.
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o Repeatthe above thre sep untill enough point pairs are selected.

o Select frames on other three directions and repeat the above steps until all point pairs are selected.

Calibration & x
+ — i @ &
| pointiD ImagelD  Current Error |~ |
14 55 517
15 55 503
16 55 431
17 77 511
18 77 519
1a 77 468
| 20 I 455
| 21 7 430

@rickarine [ @

~Foint Infa

Laser Point (3D, unitim)
I 33 468 ¥ =33EPE 2 20E
Image Foint (20, unit:pixel)
u: 4043 F v 11663
Irror (wmit:pixel]

Bafara: 43.0 Aftar —

- Adjuzinent Optiens

~Translstion

AT LAY AT
—Rotation
| | ARal1 Wl fPitck v HAHeading
Celenlate [

—Calibration Result

Delta Roll 7 ]

Delta Pitch(® ) |
Delta Heading(®)
Delta X )
Delta Tn )

Delta ZGn )

Pkl | P L
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2. Click Calculate button and start calibration calculation.

Calibration
+ — @ &

Point ID Image ID Current Error
14 55 317
15 55 303
16 55 431
17 TZ 511
1a 77 5149
1o T 468
20 77 455
21 77 43.0

I.'_f*l;ick 3D Foint @ Fick 20 Foint

| Point Info

Lazer Foint(30, umitim)
I: 33.468 ¥: —33.BRE  Z:2.20E
Imaga Point (2D, wnitipixel]
u: 4042 F = 11663
Irror (it pinel]

Before: 43.0 After: —

Adjusinent Optionz

 Tranzlation:

AN LAY <L AT
—Rotation
< ARall v fFiteh v MHeading
Calralats

Calibration Result

Delta Roll(® ) 150, 385

Delta Bitch(® ) '—0.49_1_?_94

Tslta Hasding(® ) —7. 6o

Delta Iim ) 0125752

Delta ¥im ) 0, 0255054

Delta Zfm } |~0. 0262248
Ereview Apply Besult

3. Click Preview button to preview the calibration resuilt.

Before:
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After:

4. Apply the calculation. If you are satisfied with the preview performance, click Apply to apply the change to
the data.

Note:

1. There are two ways to show/hide point cloud: Click Show Point Cloud button; adjust fransparency. By
controlling show/hide point clouds, you can improve efficiency of point selection.
2. Generally, choose Display by Intensity is more convenient for point selection.
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13. Registration

Point cloud registration includes data registration of multi-station scans in the same area, and absolute
geographic coordinate correction of point clouds using ground control points. The registration of multi-site clouds
in the same area can be done through manual rough registration, ICP (lterative Closest Point, iterative closest
point) registration, manual selection of point pairs with the same name, or target ball registration. Geographic
coordinate correction can be done by manually selecting point pairs with the same name or target ball
registration, TPS (Thin Plate Splines, thin plate splines) correction. Define the coordinate system You can
interactively define the coordinate origin and three-axis direction of the local coordinate system through mouse
operations, and transform the original point cloud into the specified local coordinate system through translation
and rotation. The SLAM optimization integrated with GCP adds control point information to the SLAM closed-loop
process to improve the registration accuracy.

e Course Registration

e |CP Registration

e Manual Registration

e Georeference Registration

e Define Coordinate System

®  Set vertical
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13.1 Coarse Alignment

1. In Registration tab, click Import Reference _’I I import reference point cloud, it will be added to the same
view as the to-be-aligned point cloud.
yJ
2. Click Display by Role (O\{/ , this tool renders two point clouds in two different color.By default, point cloud to-

be-aligned will be red, reference point cloud will be yellow. Users can click color bar to change it.

Display By BRole *

Display * to align’ point elouds: -
Dizplay ‘reference’ point clouds:

QK Canecal

3. Click Rotate/Translate Q) , Trasform window will pop up lower left.

Tranzform g X

(i @ ki i R e

1 2 3 1
1 1.000000000000 0.000000000000 0.000000000000 0.000000000000
2 0.000000000000 1.000000000000 0.000000000000 0.000000000000
3 0.000000000000 0.000000000000 1.000000000000 0,000000000000
4 0,000000000000 0.000000000000 0.000000000000 1000000000000

=

4. (Optional)If two point clouds are far away with each other, users may click Match Center © \\“ , which aligns

the centers of the bounding boxes of these two point clouds. And the transformation parameters will appear
in the Transform window.
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5. Adjust pan and rotate amount along X/Y/Z axises for manual registration. By tick/untick Tx, Ty and Tz to
decide whether to pan by X//Y/Z direction or not. By Rotation drop-down box, users can control if rotate by
single axis or all of the axises. Left click to rotate in the point cloud viewer, and right or middle click to pan.

v| Tx FRotation

v Ty |2 -

T

| Tz X
¥}
'z

6. Users can check the registration performance by click View during the process.

7. When registration is done, click in Transform window to transform. In the pop-up window, click Yes to

transform and overwrite the current point cloud, or click No to save a new transformed point cloud.

§ v o

8. If click "No", after finishing transformation, the software will ask whether to open the new project or not, click
OK.
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:: Apply Transformation Lﬁj

'.6-' Do you want to open the new project?

] 4 Cancel

9. Repeat step one and two to add reference point cloud, the result of course registration are shown as below:
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13.2 ICP Registration

1. After completing coarse registration, click /terative Closest Point @ to activate the ICP registration tool.

ICF Registration

4 - r.A . 4 S 4 "
@ 0 @ o (&, Achicvable BNS: o/a (1 gy @ 7] hpply to Trajectary [v] Apply ta Image List

Data Filters
_ 1 2 3 4
¥oxel Size: 0. 100000
e 1 1000000000000 | 0.000000000000 0.000000000000 0.000000000000
KHH: 15
2 0.000000000000 1000000000000 0000000000000 0.000000000000
AR 3 0.000000000000 0000000000000 1.000030000000 0,000000000000
Mazx Tteration Count: a0
4 0.000000000000 0.000000000000 0.000000300000 1.000000000000
Fotation Difference (Degreel: 0. 100000

Translation Iifference: 0. 001000

2. CIick@ tool and click on an overlapping region of two point clouds. Drag and double-click to select. The
selected overlapping region will be used for ICP. Multiple regions can be selected. Users can press ctrl+Z or

click Qand re-select.

ITTR-TI-ETT-5T 32 mecpl] - Lksame 5%

3. After selection, click - 73

; to process ICP Registration.

r_n
4. Click ¢&> to preview the registration results.
LJ
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If unhappy with the result, click <&> , close preview and repeat step 2 to 4 to re-register.
LoJ

. Once satisfied with the result, click Apply Transform tj to apply transformation. In the pop-up window,
click Yes to transform and overwrite the current point cloud, or click No to save a new transformed point
cloud.

If click "No", after finishing transformation, the software will suggest whether to open the new project or not,
click OK.
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13.3 Point Pairs Registration

O\
After completing coarse registration, click Point Pairs C_(ﬁ.?\ to activate the GCP registration tool. There are two

ways of acquiring point pairs: pick manually or pick by registration sphere.

LR L S

Pick manually

m
1. Click {TIJ and pick point pair with obvious characteristic from both two point clouds.|f point clouds due to

block each other makes it hard to pick points, users can uncheck the box behind file name or check

Shew “to align eleoud v Show "reference’ cloud

to view point cloud separately.

2. Click —I— to add a row, and repeat the former step.
3. Repeat step 1 and 2, and pick at least three point pairs. When there are more than three point pairs picked,

r_n
the registration error will appear in the table. Users can preview registration results by clicking <& .
L J
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4. Click m in Transform window to transform the data. In the pop-up window, click Yes to transform and
overwrite the current point cloud, or click No to save a new transformed point cloud.

5. If click "No", after finishing transformation, the software will suggest whether to open the new project, and
click OK.

Pick by Registration Sphere

1. Click %and set the radius and RMS (The higher the value, the easier the fitting, but with a higher fitting
.

error; vice versa). Find where sphere located in both point cloud file, then left click to fit the sphere. Spherical
center coordinates will appear in the pair window. If point clouds due to block each other makes it hard to
pick points, users can uncheck the box behind file name or check

| Shew “ to align’ cleud || Show 'reference’ cloud ) .
to view point cloud separately.
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2. Click + to add a row, and repeat the former step.

3. Repeat step 1 and 2, and pick at least three point pairs. When there are more than three point pairs picked,

r_"
the registration error will appear in the table. Users can preview registration results by clicking &> .
LoJ

=
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4. Click TJ in Transform window to transform the data. In the pop-up window, click Yes to transform and
overwrite the current point cloud, or click No to save a new transformed point cloud.

5. If click "No", after finishing transformation, the software will suggest whether to open the new project, and
click OK.
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13.4 Georefernce Registration

o
1. Click Point Pairs f_(C:‘\ under Registration tab, registration window and transform window will appear.

o Pape- i 1D = kb Seas Tors 0 B

Tr5 [ shos tslig sloat (7 Ses pabarocs ool el 1e BE: 1

z “Eatacted (L] ¥{Arfewoce]  ¥Refermnce] | T-(Referece] K [AMgnmant} V-{ASgnment] I (sSgnmend]  Srer o oy o

9 3= 7 U oce T

2. Enter the GCP coordinates into the reference window, and select the corresponding points as point pair.

Points can be selected manually or by sphere registration

=
—
B 1o
— — Toder 3laal| 10 B i e kbt il [Tae 2 m e “treabignd sl (< Sor pbberee slod - beblvnabls Wy
© etaresis ZIneteronce] | LAl 7 = eiree o oy oe
=] 1 NS | SEENN | e ks L fTam i i v

R ¥E B e T

3. Pick at least three point pairs. When there are more than three point pairs picked, the registration error will
appear in the table.
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W (5 + — Fatseeo o] Sy Bl S REA0 © kst Seals Taye & Bos 85 | @) 71 Ehow ko sligd clond 7 Show *caferance” cloud | hchievakle J50 011752
Schected 1 K-[Reference]l  Y-[Reference]  Z-[Reference]  X-[Agnment]  Y-[Mignmeat]  Z-[ABgnment] Error Oy
aw 1 JTEETIN0 40005980000 | 16.206600 13084000 -2,063000 0770000 GETE 000232
2 ¥ z JUBSHIGEAN0 4203998 175000 981000 -Dg100 0125 nanssG
3 3 327867 836400 00 11986000 0245000 0410543 0a023
4+ 4 32763466000 AX0008 442000 -1.615080 -LI00000 0013574 0.030642 008z
4. Click v 113 , turn residual of GCPs into zero by plane fitting.
Fuint Pairs Registration 3§ x
B = | b - =R o T - [ 3 T - i i o 2oy |
W (@ + — wimsieein D] iy B[ T Wsams T O Adjust Sedls Tape & epx - | (2708 | 7] ) Bhiw ko ali elind 7] Show  eefersnes” cloud ek evable S0 000000
Schected 1 K-[Reference]l  Y-[Reference]  Z-[Reference]  X-[Agnment]  Y-[Mignmeat]  Z-[ABgnment] Error [F Dy 18
aw 1 JTEETIN0 40005980000 | 16.206600 13084000 -2,063000 0770000 0400000 0000000 0000900 0000000
2 ¥ z JUBSHIGEAN0 4203998 175000 5.313000 981000 -Dg100 1A 0000000 Do 0000000
3 3 THTLAD. 40025000 9153000 11986000 0445000 0400000 0000000 0000000 0.000000
4+ 4 32763466000 AND008 42000 | 13.709000 5126000 -1.615080 -LI00000 0000000 0000000 0000000 0.000000

5. Click u in Transform window to transform the data. In the pop-up window, click Yes to transform and
overwrite the current point cloud, or click No to save a new transformed point cloud.

6. If click "No", after finishing transformation, the software will suggest whether to open the new project, and
click OK.

LT T
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13.5 Define Coordinate System

Click Define Coordinate System @ and Transform window will appear as figure below:

52 gan st LiData

LI0H00000000

+ QONOC0000I 0O HIDS0N00 LODNIBINN0

Steps

1. Left click the point cloud to set the coordinate origin of local coordinate system. Move the mouse to draw X
axis, and double click to finish drawing.

2. Keep moving the mouse to draw Y axis, you can see a real-time XOY plane. Double click to determine the
local coordinate system.

81



(B iy s Tt

-

3. Right click the scene to go back to step 1 and redefine the local coordinate system.

4. Having defined the local coordinate system, you can go to Transform window, and apply the transformation
matrix to the project or create a new project.

13.6 Set Vertical

Function description: Manually level the data.
Premise: Let the trajectory have as many closed loops as possible, especially the start-end closed loop.

Steps

(D Select two intersecting flat walls or other objects with flat surfaces perpendicular to the ground

mn
L3

Set
Vertical

@ CLICK Set Vert...
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= Set Vertical 7 >
facadel facade?

selected name

Clear Current Facade Delete Current Cirele

Generate Current Facade Cirele

Transform Cancel

(3 In the Set Vertical dialog box, specify the facad 1 and facad 2, for example, the facad 1, the selected point
must be located on one flat surface.

= Set Vertical

facadel facadeZ

selected name

1 Facade 1_0

2 Facade_1_1
3 Facade 1.2

4 Facade_1_3

Clesr Cuwrrent Facade Delete Current Circle

Generate Current Facade Circle

Transform Cancel

(1) Click Generate Current Facad Circle
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= Set Vertical

facadel facade?

selected name

Final_1

Clear Current Facade Telete Current Circle

Generate Current Facade Cirele

Transform Cancel

(5) Perform the same operation on the facad 2

4
= Set Vertical
Eacadel | facadel

selected name

1 Final 2

Clear Current Facads Dalete Current Circle

Generate Current Facads Cirole

Transforn Caneel

(6) Finally, click “Transform”, click “Yes” if you want to rewrite the project, and click “No” if you

start a new project.

(D Use section plane to see the effect of setting vertical
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14. Project Management

e Layer Management

e Window Management
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14.1 Layer Management

Function Description

In the project layers the user can show/hide data in all windows by checking/unchecking the box before data
node (or data type node). The data can be dragged from data node to different windows for display. The context
menu (i.e. right-click menu) of data node, which differs depending on data types, is mainly used for data query,

display, statistics, export, and removal, etc.

Click button to show project layers as follows:

age L
LoAR019-03-05-11-51- 52 imagint

Result Data Layer

L L=k

There are two layers classified by source including:

e Raw Data Layer

e Result Data Layer
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14.1.1 Raw Data Layer

v > Raw Data
v W Laser

“

[v] 2019-11-08-09-45-32.bag

(2] Camera
v [V] &% GNSS
v [v] Trajectory
2019-11-08-09-45-32.gnsstraj
v [v] Differential GNSS
v Rover
20191108013454.1og
v Base - NovAtel
2019-11-08-09-45-32.log

Right-click Menu Introduction:

e GNSS Trajectory Right-click Menu
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14.1.1.1 GNSS Trajectory Right-click Menu

Function Description

In raw data layer management, GNSS trajectory menu (i.e. right-click menu) of data node, is mainly used for data
query, display, statistics, export, and removal, etc.

Data Right-click Menu

e Info: Check GNSS trajectory data information including cycle, cycle per second, longitude and latitude,
ambiguity, altitude, quality and etc. as follows.

D /20000, 200101 1= - B 2018- 11-08-08-45-30, gmsstn «
Week  Weekly Second Latitude  longituge  Height  GeidX Grid¥  SidMorkh StdEast St Height | Ambiguity Stabes | Quaiity  Number Satellites  UTC Date UTE Time =

120V A3EI2A00 IOATEO. 144D 2IAB 250400 33746320013 G015 003 Fierd 2 3 2019-11_ (1452
2 078 A38325.0400 104780 ) 25004, FTAGIZ., 0013 nod Fiedd 2 i 2019-11.., 4

Ef AIEIB6MI0 IATROL. 250408.... i L] Fined 2 & 201911
14 a07a 4I0I2TI00 J0ATRO... a5l 3 a7 Foued 2 4 201911

5 2078 43832000 4700, 25008, nRs Fined 2 4 2001911

G TR 436320000 I0ATBO... 250408.... 3 alik: noz4 Fined ] a 201911

7 a7 430000 204700, A0, 1374632, 0009 o2z Fined 2 g 201911 &

4 2078 438331000 I ATH. 250G, 33TG3L, 0008 021 Flwed 2 9 2019-11... 074531,
9 07E A3E332.000 IATH... 2504086, noe Fiaed 2 9 2019-11_. @14532
10 2078 438333000 10A700... 250400, nota Fixed 3 9 2019-11_ 01432
11 2078 4383340 780 250404 [ E] Fimerd 2 ] 2019-17.., 0145:34
12207 438335000 I04TROL. 25006 3 B0z Fineit 1 @ 201911 014535
11 2078 AIIEM0 04T F50a04... 3 [NTF) Fiued 1 4 201911 36
14 2078 ABBIITO00 BATED, BB, 337 B012 Fiued 1 9 201911, Q1537
152078 438338000 I0ATED... 250404 noiz Fineel 1 3 2019-11_. 114538
16 (2078 4383000 I0ATRD PS040 1374632. [iTE] Fued 1 a 201911 (14535,
17 2078 438340040 JATHO., 11400 10007 25040 F3TA632.. 0005 not? Fined 1 L 2019-11,,. 01:A5:40,
R AIMIAIDO0D IOATA0L V14400 10007 2S0GADA.. 3374632 0004 ooz Fiued 1 g 2019-11... G1:45:41
1% 2078 AIE4200 IATEO.. M 44ADL. 10009 .. 3374632, 0004 0oz Fued | g 2009-11_ ] 4542
T AFEAEILAD AT 1A ARG ARAGE 9L6ang a7as22 N Anac ftE Eiund ' 4 amaaa faAGad

e View Mode: Set display mode of GNSS trajectory data including:

o Display by Quality: Please reference Display by Quality
o Display by Ambiguity Status: Click to pop up the window, display by ambiguity status including
unknown, fixed and unfixed status.

Display by Ambiguity Status x
¥ Display Ambiguity Status Description Color
v -1 Unset
v 0 Fixed
[v] 1 Float
Default Color 0K Cancel

o Display by Height: Please reference Display by Height
o Display by Time: Please reference Display by Time
o Display by Specific Color: Please reference Display by Specific Color
e Zoom to Layer: Calculate the bounding box of the current raster data. All the windows, in which the data
object is loaded, will show full extent of the bounding box.

e Point Appearance: Users can select a circular or quadrate shape point and zoom in and out to change the
point size.
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Point Size X

Circular Points Point Size: 3

OK

e Open Report: Open GNSS Report High Accuracy Process-GNSS Report

Parameters Setting

¢ Point Attributes
o Circular Points (optional): Set a circular or quadrate shape point for GNSS trajectory data.
o Point Size
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14.1.2 Result Data Layer

v [v] # Result Data
v [ 2 Trajectory
2019-03-03-11-51-52.traj
v [v] &) Point Cloud
2019-03-03-11-51-52 result.LiData
v [V1[ad Image List
2019-03-03-11-51-52.imglist

Right-click menu introduction:
e Point Cloud Right-click Menu
e Result Trajectory Right-click Menu

e Image List Right-click Menu
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14.1.2.1 Point Cloud Data Right-click Menu

Function Description

In result data layer management, point cloud menu (i.e. right-click menu) of data node, is mainly used for data
query, display, statistics, export, and removal, etc.

Data Right-click Menu

e Info: Check the point cloud information including data's path, coordinate information (minimum, maximum
and mean value), GPS Time, intensity, the bounding box, total amounts of point cloud, classification and
return of number information. Click "Export" buttton to save as *.txt formatted file.

D:/2020_/C50(1) /C50/1/2019-03-03-11-41-52/2019-03-03-11-51-52_result. LiData X
LiData Version: 1.9 Coordinate:
Min X: —89. 352 Max X: 63.714
Mio Y: —134.273 Max Y; 60.059
Min Z: —19. 842 Max Z: 25,815
Mean Z: —4.417 std Z: 3.958
Min CPS Time: 2. 219 Max GPS Time: 143. 722
Min Intensity: 1.000 Max Intensity: 253.000
Mean Intensity: 17.419 std Intensityv: 12.209
Box Dimensions (X, Y, Z) : (153.266,194. 332, 45. 657) Total Points Count: 12808404

Classification Statistics Return Number Statistics

Classification Name Value Points Count

1 Never Classified 0 12359970

2 UnClassified 1 284577

3 Low Vegetation 3 163857

Export Close

e View Mode: Set display mode of point cloud including the following types.

o Display by Height: Change the minimum, maximum or standard deviation value to enchance the

display effect.
Displar by Height X
Color Bar B B

TR Ll ey | OO (5] WU - (VL] IR T (O - A
=
par §
ST | B L ey N Famenonlonn e s sy
- |
w 1.
=
= )
o T | ISR, || | SRR SRR ] | TR e ey, A NVR, U, -
2 :
o,

i ; S iy i — |

=10 0 10 20 30
Value
mBand 1 ®Min Value wMax Value
Stretch! Minimum and Maximm - MinValue -11.000 MaxValue 4. 000

Default Apply | €lose
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The histogram displayed on the interface can be exported in pdf format, and click on the "Save Curve"
button to pop up the "Save Curve" dialog box, as shown. Select the width, height, and resolution of the
export curve, select the output path, click the OK button, and save the curve.

save Curve X

Parameters

Width 300 inch
Height 200 inch
Resolution 300 . dpi

Output ;3929G22G1T185Cagv35.pdf

Default 0K Cancel

For more details please reference Display by Height.

o Display by Intensity: The interface pops up as shown and can be stretched by the minimum maximum
or standard deviation value to improve the display.

Displar by Intensity

Points Count

Value

mBand 1 = Min Value ®wMax Value

Stretch! Minimum and Maximmm - MinValue 3 WaxValue 48

Default

The histogram displayed on the interface can be exported in pdf format, and click on the "Save Curve"
button to pop up the "Save Curve" dialog box, as shown. Select the width, height, and resolution of the
export curve, select the output path, click the OK button, and save the curve.
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Save Curve

- Parameters
Width 300 inch
Height 200 inch
Resplution 300 dpi
Qutput :50206229}?18£Canva5 pdf .
Default | ‘ 0K Cancel

For more details please reference Display by Intensity

o Display by RGB: Please referenceDisplay by RGB.
o Display by Return: Please reference Display by Return.

Display by Classification: Please reference Display by Classification

Display by GPS Time: Please reference Display by GPS Time.
Display by Specific Color: Please reference Display by Specific Color

Color By Selected

Bazic colors

Custom colors

| Add to Custom Colors

0 b 11 b
C R 1 ) R
( § L 1 1 I
1= -.-EEI_I
---..I_“'*II
EEEEN

| Fick Screen Color

: D X Red: 255

: [25s | Green: 0 - |
less ] Bt __-!

- |#£ema0n

0K || Cancel

o Display by Blend: Please reference Display by Blend.

o Display by Mix: Please reference Display by Mix.
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e Zoom to Layer: Calculate the bounding box of the current raster data. All the windows, in which the data
object is loaded, will show full extent of the bounding box.

e Export: Export the data into LAS (.las, .laz) format.

e Replace Data: Replace the current point cloud data.

Parameters Setting

Display by Height:

o Color Bar: The color bar is used to reflect the elevation properties of the point cloud.

o Stretch: Set the stretch of histogram.

= Min, Max (default): The method uses the minimum and maximum pixel values as the endpoints of

the histogram. For example, set the minimum and maximum values of the image to 2488 and 2656
respectively, and set the linear stretch pixel value sits between 0-255. It improves the brightness
and contrast of the image by distributing the pixel values across the entire histogram range, and
makes the features in the image easy to distinguish.

Standard Deviation: This method is used between the values defined by the standard deviation n.
For example, the minimum and maximum values of an image are 2488 and 2656 respectively. If n
is 2, the value above the 2nd standard deviation will become 0 or 255, and the other values are
stretched between 0-255.

Display by Intensity :

Stretch

= Min, Max (default): The method uses the minimum and maximum pixel values as the endpoints of

the histogram. For example, the minimum and maximum values of an image are 2488 and 2656
respectively, and set the linear stretch pixel value sits between 0-255. By distributing pixel values
across the entire histogram range, you can make the features in the image easily distinguish by
increasing the brightness and contrast of the image.

Standard Deviation: This method is used between the values defined by the standard deviation n.
For example, the minimum and maximum values of an image are 2488 and 2656 respectively. If n
is 2, the value above the 2nd standard deviation will become 0 or 255, and the other values are
stretched between 0-255.

Save Curve:

o

o

[e]

(o]

Width: Save the pixel width of the curve.
Height: Save the pixel height of the curve.
Resolution: Save the resolution of the curve.
Output Path: Save the output path of the curve.
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14.1.2.2 Result Trajectory Right-click Menu

Function Description

In result data layer management, point cloud menu (i.e. right-click menu) of data node, is mainly used for data
query, display, statistics, export, and removal, etc.

Data Right-click Menu

e Info: Check the result trajectory data information including GPS Time, Longitude and Latitude, altitude, angle
(Roll, Pitch and Heading) information.

D/ BO20C50 (1) /080 1/ 2010-03-03-11-51-52/201 9-03-03-11-51-52."t¥a§ i

Time longitude  Latitude  Height Rall Pitch Heading | Gridx GridY WEast WNorth Vip  TofSlpbst Quality =
1 07ns DUOOGOD.., 000000 Q000000 0000000 0.000000 0.009 -0185 0000000 0000000 0000000 D 0
2 0806 DO0OG0d0... D.00000.. -0 QL0O000 0000000 0000000 0006 0256 0000000 L0000 0000000 O 0
3 0907 COGoD.., 000000 000000 0000000 0.000000 0.003 -0.327 0000000 0.00D0O0 0000000 D 0
4 1,008 OU0OG00.... 000000, -0.0 Q00000 0.000000 (000000 -0.01% -0419 0006000 0000000 0.000000 0 (1]
5 1.10% D000, 000000, - 0.0 0000000 0000000 -0.04] -0.511 0000000 0000000 D.000000 D 0
] 1209 OG0, D.00000... - Q000000 0000000 Q000000 0037 -0.594 CO0C000  GO00000 0000000 O (]
i 1310 0.00000... 0.00000.., -0, Q000 0.000000 0.000000 -0.032 -0.677 0O0GD00 GOODDD0  D.O00000 D 1]
& 1411 000000, 0.00000.., -0.085 Q000000 0000000 0000000 -0.006 -0.786 0000000 0000000 0000000 O 0
S 1512 0.00000... 0.00000... -0.12 0.000000  0.000000 0.000000 0019 -0.894 0.000000 C.000000 G.000000 O 0
1o 1613 OO0, 000000 Q000000 000000 (000000 0060 -1.00% 0000000 CO00000  0L0D0000 0 LH]
n 1714 0.00000... 0.00000.. -0. 0.000000- 0.000000 0.00D0CD D900 -1.123 0000000 0000000 0.000000 O o
2. 1815 OO0, 0.00000.., -0.13 Q0000 0000000 Q000000 0117 -1.223 G000 0000000 0000000 O 0
13 1.915 0.00000... (.00000.. -0. 0.000000 0.000000 0.000000 0.134 -1:323 0000000 0000000 0.000000 O o
14 2078 D.0OB0D.., | 0.00000 QL0000 0G0 Q000000 0146 -1429 0000000 000000 0.000000 D H]
15 2117 0.00000... 0.00000.. -0. 0.000000 '0.000000 0.00000D 0.159 -1.534 0000000 CUO00000 0.000000 O o

162218 G0, 000000, -0.213 QL0000 D.000000 Q000000 0,145 -1652 00000 0000000 0000000 .0 i .

e View Mode: Set the display mode of the result trajectory data, including the following types
o Display by Quality: Please reference Display by Quality

o

Display by Height: Please reference Display by Height

o

Display by Time: Please reference Display by Time

o

Display by Specific Color: Please reference Display by Specific Color

e Zoom to Layer: Calculate the bounding box of the current raster data. All the windows, in which the data
object is loaded, will show full extent of the bounding box.

e Point Appearance: Users can select a circular or quadrate shape point and zoom in and out to change the
point size.

Point Size X

| Circular Points Point Size: 3

OK

Parameters Setting

Point Appearance:
o Circular Points (optional): Set a circular or quadrate shape point for result data trajectory.
o Point Size
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14.1.2.3 Image List Right-click Menu

Function Description

Panorama data exposure display is managed by Right-click Menu in Result Data Layer Management Tree.

Data Right-click Menu

e Select Color: Click the window to select the specific exposure color as follows.

Color By Selected |3 |

Basic colors

0 b 1
1 1 1 1 e
5 111l [ ]
R B i

Ficl Sereen Color

Hue: |0 z Red: 255
Custom colors L ]

Sat::zgé :t Green:'b ;E

¥eli[z55 =] B o 2]

Add to Custom Celors

HTML: | #££0000

0K | Cancel

[ o A R

- [@] = Resalt Cala

1643 T LIt T The apninct bad Setn aperid sueensssul

T TP T T I T3 LB~ 0 TR0 13- 11022
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14.2 Window Management

Function Description

The display of project window is managed by window management tool.
Detailed Introduction

73D] Display by 3D window.

a Display by profile window.

E Display by panorama window.

Ej,j Display by log window.

ﬁ Display by layer (Project Tree) window.
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15. Measure Tools

The measure tools are used to measure geometric information about the data.The measurement tools in the
software consist of two main types: 3D measure tools and panoramic measure tools. 3D measurements are for
point cloud data in a 3D window, and panoramic measurements are for panoramic image data in a panoramic
window. Besides, you can use Hover to measure plane, ridge and corner on point cloud.

3D Measure Tools
Panorama Measure Tools

Hover
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15.1 3D Measure Tools

The measure tools are used to measure geometric information about the data.
e Pick point
e Multi Pick point

e Length Measurement

e Multi-Length Measurement

o Area Measurement
e Angle Measurement
e Height Measurement
e \olume Measurement

e Density Measurement
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15.1.1 Pick Point

Function Description: This tool is applicable to point cloud data, the attributes that can be queried contain
position, intensity, return number, classification and GPS time.

Step

m
1. Click Pick Point@ button via 3D Measurement mode.

2. Click a valid point in the scene and a label that displays the point attributes will pop up.

The label will show the position, intensity, return number, classification and GPS time.
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3. Right-click to go back to the previous point during the measurement.

Note: The tool is only available in the 3D window.
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15.1.2 Multi Pick Point

Function Description: For point cloud data, the attributes that can be queried contain position, intensity, return
number, classification and GPS time. Different from the pick point tool, this tool allows querying multiple points at
the same time, and the selection set can be exported in txt, asc, neu, xyz, pts, or csv file.

Step

]
1. Click Pick Multi-Point:"f;?_.n button via 3D Measurement* mode. Left-click the points in the scene and the
S
selection results are marked by labels. At the same time, a table that contains the attributes of the selection

points will pop up, shown as follows.

The attributes of point cloud data shown in the table contain index, position (XYZ), classification, return
number, GPS time and intensity. The total number of the points is updated real-time above the table.

B w2 sl

2. The "marker size" is used to set the point size of the marker in the scene. The "start index" is used to set the

start index of the selected points.

3. Select a row of the table by left-clicking and click the button Tﬁﬁ to delete the point.

—

4. After clicking the "Start Editing" button T;,, the attribute values can be changed by double-clicking the cells

in the added attribute columns, and typing in the new values.

=1

5. After clicking the "Add Attribute" button _|_ the following dialog will pop-up. Currently, it is supported for

the following types of custom attributes: integer, float, text, date, and enum. After click "ok" button, the added
field will be displayed in the attributes table.

6. The "Remove Attribute" button IT@' is not available when there is no custom attributes added. After adding
custom attributes, the custom attributes can be removed by clicking "Remove Attribute" button (only the
custom attributes can be removed).
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7. The selection set can be exported as txt, asc, neu, xyz, pts, or csv file. Click the drop-down menu to

pop up "Select Format" dialog, as shown below. The menu "Save 3D points" is available. The coordinates
information and other attribute information can be saved as .txt format.

Select Format X
v/| Index V[ X vd
V| Z /| Classifiecation || Return
W | Time /| Intensity
Output Path: 1-52/picking list. txt
0K Cancel

8. Click to pop up the export dialog. Input the output path, and check the attributes that need to be
exported. Click "OK" to complete the export. Click "Cancel" to cancel the export.

9. If the selected points have not been saved before quiting this tool, a message box will pop up as follows.
Click "Save" to save the points. Click "Discard" to cancel the selections.

% LiFuser-BP X

I.o.l Do you want to save pick result?

Save No

Parameters Setting

X: X component of the coordinate.

e Y: Y component of the coordinate.

e Z: Z component of the coordinate.

e Classification: The class attribute of point cloud data.
e Return: The return number attribute of point cloud data.
e GPS Time: The GPS time attribute of point cloud data.
¢ Intensity: The intensity attribute of point cloud data.

e Index: The index of select point

e Output Path: The path of the output file.

Note: The tool is only available in the 3D window.
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15.1.3 Length Measurement

Function Description: This tool is applicable to point cloud data, which calculates the distance between two
consecutive points.

Step

1. Click Length& button via 3D Measurement mode.

2. Left-click at least two points in the scene and the corresponding polyline will be rendered real-time.

3. The measurement result is displayed in a label as follows. Double-clicking the last point will stop the
measurement process, and the distance value will continue to be displayed in the label.

4. Right-click to go back to the previous point during the measurement.
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Note: The tool is only available in the 3D window.
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15.1.4 Multi-Length Measurement

Function description: Different from length measurement, multiple measurements can continuously measure the

target object, that is, multiple points can form the measurement distance.

Step

Click on the 3D measurement interface, measure multiple times, select the target object to be measured, such as a

road, and click the right mouse button to roll back a point before the measurement is completed.

AW ox - 8 X Fanersna X

Ml ti~Length Result ¥indoe

- EBER

Index Length

1 59.3129

You can save and delete the measurement results.
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15.1.5 Area Measurement

Function Description: This tool is applicable to point cloud data which calculates the projected area within the
polygon region. Current window will switch to Orthogonal Projection automatically for 3D data.

Step

1. Click Area% button via 3D Measurement mode.

2. Left-click at least three points in the scene and the corresponding polygon area will be rendered real-time.
The measurement result is displayed in a label as follows.

3. Double-clicking the last point will stop the measurement process, and the measurement result will continue
to be displayed in the label.

4. Right-click to go back to the previous point during the measurement.

Note: This tool only works under orthogonal projection. The tool is only available in the 3D window.
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15.1.6 Angle Measurement

Function Description: This tool is applicable to point cloud data which calculates the angle of pitch between two
points in 3D view and calculates the projection angle of three points on the horizontal plane in 2D view.

Step

1. Click Angle A button via 3D Measurement mode.

2. Select the reference point of angle measurement by left-clicking.
3. Select the measurement point by double-clicking. The pitch angle between the reference point and the
measurement point will be rendered in the scene and the measurement result is displayed in a label as

follows.

2037 433445 50 m reergr - L

3 -G 1 S, T DAL

4. Click the right mouse button, the menu "Back One Point" is used to go back to the previous step.

Note: The tool is only available in the 3D window.
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15.1.7 Height Measurement

Function Description: This tool is applicable to point cloud data which calculates the relative height difference

between two points.

Step

1. Click Height ¢ E button via 3D Measurement mode.

2. Select the reference point of height measurement by left-clicking.
3. Select the measurement point by double-clicking. The relative height difference between the reference point
and the measurement point will be rendered in the scene and the measurement result is displayed in a label

as follows.
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4. Right-click to go back to the previous point during the measurement.

Note: The "Back One Point" is only available before the measurement is stopped and the tool is only

available in the 3D window.
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15.1.8 Volume Measurement

Function Description: This tool is applicable to point cloud data which calculates filling, cutting and total amount
relative to a reference height. It's commonly used in volume measurement of coal pile and hull.

Step

1. Click Volume i‘i button via 3D Measurement mode.

2. Itis suggested to adjust the window to top view before the tool is used. Select at least three points to
generate the reference plane for volume calculation by left-clicking. Select the last point by double-clicking.

The border of the selected region will be rendered in red and the dialog "Volume Measure" will pop up.

LT, DO T iR

3. Set the cell size.
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4. Set the reference plane of volume measurement. The options include minimum value, fit plane, and
customizing.
5. Click the "Compute" button to generate the measurement result, including Projected area, surface area, cut

volume, and fill volume. The corresponding volume will be rendered in the scene, as shown below.

3t B, bR

6. Click the "Export" button to export the result in *.pdf format.

Parameters Setting

e Cell Size: It defines the smallest unit size for calculation. The smaller the value is, the more accurate the
calculation is.
e Basic Height: It defines the reference plane to calculate filling and cutting.
o Minimum (Default): Use the minimum height of the selected points as the height of the reference plane.
o Fitted Plane (Mean): Fit the best plane according to the selected points.
o Customize: This value is specified by the user.

Note: This tool only works with point cloud data and model data in 3D view.
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15.1.9 Density Measurement

Function Description: Point density is an important metric to measure the quality of point cloud data. The
average number of points per square meter can be counted with this tool.

Step

1. Click Density = 3‘- button via 3D Measurement mode.Active window is adjusted to orthogonal projection

automatically when this tool is started.

2. Then the dialog "Density" pops up.

3. If the option "Width" is checked, the width value can be manually input, and the height value will be set to the
same as the width value, then the area value will be decided by "Width" and "Height". The measurement
region can be selected by left-clicking. If the option "Width" is unchecked, the width value and the height
value will be decided by the size of the rectangle that is drawn interactively by left-clicking the upper left
corner and the lower right corner. The area value will be decided by "Width" and "Height". The rectangle will
be rendered in the scene and the measurement result (number of total points and point density) is displayed
in a label as follows.

Default Width (the Width value is five)
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Reset Wigth (the Width value is one)
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Parameters Setting

e Width: It defines the width of the reference rectangle.
e Height: It defines the height of the reference rectangle.
e Area: It defines the area of the reference rectangle.

Note: This tool only works with point cloud data and model data under orthogonal projection.
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15.2 Panorama Measure Tools

Panorama measurements consist of two methods: one is based on Point Cloud Depth Interpolation and the other
is based on Forward Intersection.

Switch the software top menu to the Measurement mode before the measurement begins.
Panorama Measurements based on Point Cloud Depth Interpolation

Panorama Measurements based on Forward Intersection

Result Panel

Setting Dialog

112



15.2.1 Panorama Measurements based on Point Cloud Depth
Interpolation

The principle of estimating the location information of measuring points is based on the point cloud data depth
value and interpolation algorithm within a certain range around the measuring point.

The main functions are listed below:
Pick Point

Length Measurement

Height Measurement

Angle Measurement
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15.2.1.1 Pick Point (Depth Interpolation)

Function Description : This tool is applicable to panoramic data, the attributes that can be queried contain
position information.

Step

@
1. Click Pick Point(image) @ button via Panorama Measurement mode.

2. Select a point by left-clicking and the measurement result is displayed in a label as follows.
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15.2.1.2 Length Measurement (Depth Interpolation)

Function Description: This tool is applicable to point cloud data, which calculates the distance between two
consecutive points.

Step

=N

A WO N

. Click Length(image)& button via Panorama Measurement mode.

. Left-click at least two points in the scene and the corresponding polyline will be rendered real-time.
. The measurement result is displayed in a label.

. Double-clicking the last point will stop the measurement process, and the distance value will continue to be
displayed in the label.
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. Right-click to go back to the previous point during the measurement.
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15.2.1.3 Height Measurement (Depth Interpolation)

Function Description: This tool is applicable to point cloud data which calculates the relative height difference
between two points in panorama window.

Step

1. Click Height(image) t E button via Panorama Measurement mode.

2. Select the reference point of height measurement by left-clicking in panorama window.
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3. Right-click to go back to the previous point during the measurement.

116



15.2.1.4 Angle Measurement (Depth Interpolation)

Function Description: This tool is applicable to point cloud data which calculates the angle of pitch between two

points in Panorama view.

Step

1. Click Angle(image) A button via Panorama Measurement mode.

2. Select the reference point of angle measurement by left-clicking in (Panorama) view.
3. Select the measurement point by double-clicking. The pitch angle between the reference point and the
measurement point will be rendered in the scene and the measurement result is displayed in a label as

follows.
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15.2.2 Panorama Measurements based on Forward Intersection

Using the measuring point to select the tie-points on the two-frame image, and combined with the forward
intersection algorithm, the measurement point position information is obtained.

The main functions are listed below:
Pick Point

Length Measurement
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15.2.2.1 Pick Point (Forward Intersection)

Function Description: This tool is applicable to panoramic data, the attributes that can be queried contain
position information.

Step

1. Click Pick Point(stereo) X/ button via Panorama Measurement mode.

2. Select the first corresponding point by left-clicking in panorama window.
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3. The image will update automatically in panorama window.Select the second corresponding point point by
left-clicking, and the auxiliary line shown on the image helps to select the point.

The panorama window will switch to the second frame image automatically and the auxiliary line will
display:
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Select the corresponding point on the second frame image:
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Note:

1. In step 3, the auxiliary line is actually the epipolar line generated by the intersection of the epipolar
plane with the image plane. If the installation errors between the panorama camera and lidar have
been calibrated (The attitude of image is accurate under this condition). In theory, the second
corresponding point we select is close by the epipolar line. So the auxiliary line is useful to locate the
corresponding point.

1. Switch to the first frame image which needs to be measured before selecting the first corresponding point.
After selecting the first corresponding point, switch to the second frame image that needs to be measured.
The specific switch method is to edit the frame number of First Frame and Second Frame. And click Jump to
button or press the button of Enter.
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15.2.2.2 Length Measurement (Forward Intersection)

Function Description: This tool is applicable to point cloud data, which calculates the distance between two
consecutive points.

Step

W
1. Click Length(stereo) A button via Panorama Measurement mode.

2. Left-click to select the starting point in the scene, the operation is the same as Pick Point step.
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3. Select the end point, the operation is the same as Pick Point.
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4. Righ_t-clicT< to g?back to the previous point during the measurement.
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15.2.3 Result Panel

The result of panorama measurements can be recorded in Result Panel. And it is supported to export measured

points list.
Panorama Measure n

#5, Y, Z, Error

4.500, —4. 113, —2. 237, 0.000
1. 646, —4.855, -2.407, 0.0D00
3.804, -5.393, -2.435, 0.000
6.447, -11.972, -3.104, € Q0%
3.629, —4,864, -2.396, 0.000
B.574, —6.917, -2..126, 0.D00

Clear Export
Step

1. Click Result Panel button via *Panorama Measurement mode. The Result Panel will pop up from the right

corner.
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2. Click Clear button to clear Result Panel.

3. Click Export button to export measured points list.
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15.2.4 Dialog Setting

Dialog Setting is used to set parameters for running the function of panorama measurements.

% Panorama.. 7 X
Interpolation Method
/| Use Interpolation
Interpolation Parameters
Window Radius(pizel): |25

- Intersection Parameters

Default Depth 20

0K Cancel

Parameters Introduction

e Use Interpolation : This function is set by default. It is available to choose whether select the complex
interpolation algorithm or not when using the function of Panorama Measurements based on Depth
Interpolation. If unselect this function, nearest neighbor algorithm is used to calculate the point location
information.

e Windows Radius: It is the windows radius to be used when running interpolation algorithm. For example,
when the windows radius is N, all the depth value around the measured points in the square area whose
length value is 2N + 1 (the unit is pixel) will be read. If the point density is not high and measurements can
not perform with default windows radius, users can increase the value of windows radius.

e Default Depth: It is the assumed depth of measured points. And it is recommended in the second frame
image when using the function of Panorama Measurements based on Forward Intersection
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15.3 Hover

Description: Hover Query is used to fit feature on point cloud within specific radius, which can help measuring

plane, ridge or corner etc.

Steps

1. Go to Hover tab, and click Use Hover Query to activate the tool.
2. Set Search Radius to define the search radius.
3. The effect of plane detection is shown as figure below.

5. The effect of corner detection is shown as figure below.
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16. Profile Tools

Profile editing tool allows users to view the profile of the point cloud data in the selected rectangle area. Users
can view, meansure, and edit the data in the profile window.

e Switch View
e Select Profile Region
o Fixed Buffer
o Move
o Rotate
o Expand
e Measure Tools

e Manual Classify

Profile and Measuring Tool

It is supported to use all the 3D measurements tools in Measurement mode.

Note: If users switch the profile window to measurement tools interface, the measurement tools will
activate. And to reuse the profile tools, it is necessary to reclick the profile tools.

Profile and Select Tool

All the select tools (Cut tools included) are supported to use in the main profile window.

Note: If users switch the profile window to select tools interface, the measurement tools will activate. To
reuse the profile tools, it is necessary to reclick the profile tools. The sub-interface of profile tools only
support selected tool in the profile interface,
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16.1 Switch View

Function Description: By default, profile view shows the front view, rear view, left view and right view of
selected rectangle area. However, under default condition, rotate operation is not supported.

Step

-

. By default, profile view shows the front view.

N

. optional Click @ button to switch to front view.

w

. optional Click E button to switch to rear view.

N

. optional Click @ button to switch to left view.

o

optional Click g button to switch to right view.

Note: Itis also supported to start c‘%,:: rotate mode under non-default settings.
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16.2 Select Profile Region

Step

1. Move the mouse to 3D window to zoom to interested area.
2. Select the first point by left-clicking, move the mouse to select the second point. The profile direction is done.

3. Move the mouse to sélect the profile width, ddublé left-clicking to finish profile area. In profile window, the

selected profile area will display. .

LiFuser-BP supports multi selection tools.
Fixed Buffer

Move
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Rotate
Expand

Note: It is supported to mixed use of tools mentioned above.
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16.2.1 Fixed Buffer

Fixed rectangular width is supported to use.This function can help users to fix the size of the buffer area.

Step

1. Set the buffer value, for example, set 2 meters as fixed buffer.

i juis]

2. Click the buffer setting button.

3. Select the first point by left-clicking, move the mouse to select the second point. The profile direction is done.
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16.2.2 Move

Used to move up (move down) the current profile to create a new profile with the same size and right above
(below) the current profile.

Step
1. Select the first point by left-clicking, move the mouse to select the second point. The profile direction is done.
2. Move the mouse to select the profile width, double left-clicking to finish profile area.
3. optional Click ‘f to move up the profile.

4. optional Click * to move down the profile.
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16.2.3 Rotate

Function Description: Support to rotate the profile area based on the angle that users enter in the rotate
settings window.

Step

1. Select the first point by left-clicking, move the mouse to select the second point. The profile direction is done.
2. Move the mouse to select the profile width, double left-clicking to finish profile area.
3. Setrotate angle (-360~360)

4. Click rfj button to rotate.
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16.2.4 Expand

Function Description: Used to expand the width of profile area by the entered number.

Step

1. Click Expand: : button to expand current selected area.

Before expand:

After expand:

2. Click Expand

button to change the expand length.

r"A
| g |
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16.3 Measure Tools

Function Description: Orthogonal projection is as default for profile window, and it is convenient to calculate the
horizontal and vertical distance.
Step
1. Click Measure& button via Profile mode to start profile measurements.

2. Left-click to select the first point.

3. Select the second point by double-clicking to finish calculating the distance between two points.

Nogstration  Chiining et

Fimsctinrs

B jnjuis]
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16.4 Manual Classify

Function Description: Use tools supported by profile window for manual classification.

Step

1. Click /% button to set modified classification and targeted classification.
2. Select "From Class" to "To Class" in Class Setting window. For example, users can classify unclassified

points to low vegetation points as shown below.

3. Change attributes by selection tools.

O Polygon Selection:lt is suggested for complexed polygons using Even-odd Rules. For example, a tree or
a building.

|:| Rectangle Selection: It is suggested for simple shape object.
O Circle Selection.
Iil Select above the line.

T Select below the line.

For example:

Draw polygon (double left-clicking to finish the selection)
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Fumctions

e n e

Display by class to see previous selected points.
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. (optional) Use Ctrl+Z to undo the previous steps.Or by clicking Q button to clear all the unsaved steps.

. Click E‘[ to save the profile.

. Click Extract By Class .E;"a button via Cleaning mode, save the classified file in hard disk.

137



e

Img
Info
SLAMProcess
SplitResult
|| 2019-03-03-11-51-52.imglist
|| 2019-03-03-11-51-52.mmprj
[1 2019-03-03-11-51-52 traj
| 1 2019-03-03-11-51-52 result.LiData

||_'| 2019-03-03-1 1-51-52_result Extract by Class.liData

B Z019-03-03-T1=51=52 Tesult trajectory-xt
|| 2019-03-03-11-51-52 SLAMCustom,json
=] imglist.txt

[] imglist orbit.traj

[2] picking_list.xt

Note: Itis valid only after saving the classified files.
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17. Batch Processing Tools

Launch the software, select Batch mode and click Batch Process button to display the interface below.

% Batch Process = O hd
~Project List

Check All Uncheck All
Add
Project DGNSS  SLAM Mode Path '\I
New
Bettines

Remove

Clear

Save

Load

- Process -

v/| DGNSS |v| SLAM

Start Abo Close

Batch processing interface

Add Project to Batch Processing List

There are two ways to add the project to batch processing list, one for adding existing project and the other for
creating new projects.

e Add existing projects.
Click Add button to import the project file.

e Create new projects.

Click New button to create New Project, the created new project will be imported into batch processing list
automatically.

Modify the Project Configuration in the List

There are two ways to modify the configuration:

e Double click on the list row which needs to be modified.

e After selecting the specified row and click Setting button. For more details please reference High Accuracy
Process -Parameters Configuration
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Modify the Project Processing Mode in the List

Modify by setting Mode and for more details please reference High Accuracy Process-Select Process Mode

Modify Process Procedure

Users can control processing workflow by deciding whether ticking conrespondnig buttons. For more details
please reference High Accuracy Process-Select Process Procedure

Start Batch Processing

Click Start button to start batch processing.

Abort Batch Processing

Click Abort button to abort batch processing.

Close Batch Processing

Click Close button to close batch processing. Note: The batch processing cannot be closed while the batch is
running thus it needs to be aborted first.

Save Batch Processing

Click Save button to save batch processing.

Load Batch Processing

Click Load button to load batch processing.

Remove Batch Processing
Click Remove button to remove batch processing.
Clear Batch Processing

Click Clear button to clear batch processing.
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18. Viewing Tools

Set current active window to some views.
e Top View

e Bottom View

o Left View

e Right View

e Front View

e Back View

e Front Isometric View
e Back Isometric View
e Set View Mode

e Full Extent

e Configure Point Size and Type
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18.1 Top View

Function Description: Set camera to top view. View data from +z to -z direction. View plane: x-y plan

Step

1. After clicking this button, current active window will be shown:

Full Extent
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18.2 Bottom View

@ Function Description: Set camera to bottom view. View data from -z to +z direction. View plane: x-y
plane.

Step

1. After clicking this button, current active window will be shown:
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18.3 Left View

@ Function Description: Set camera to left view. View data from -x to +x direction. View plane: y-z plan

Step

1. After clicking this button, current active window will be shown:
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18.4 Right View

g Function Description: Set camera to right view. View data from +x to -x direction. View plane: y-z
L plane.

Step

1. After clicking this button, current active window will be shown:
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18.5 Front View

Function Description: Set camera to front view. View data from -y to +y direction. View plane: x-z
7 plane.

Step

1. After clicking this button, current active window will be shown:
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18.6 Back View

Q Function Description: Set camera to back view. View data from +y to -y direction. View plane is x-z
plane.

Step

1. After clicking this button, current active window will be shown:
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18.7 Front Isometric View

r Function Description: Setcamera position to front 45 degrees of X-Y plane.

Step

1. After clicking this button, current active window will be shown:
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18.8 Back Isometric View

B Function Description: Set camera position to back 45 degrees of X-Y plane.

Step

1. After clicking this button, current active window will be shown:
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18.9 Set View Mode

{‘-]/ | Function Description: Select projection mode(orthographic/perspective).
“ .7
Py

Step

1. After clicking this button, the option of projection mode is popped up. If Orthogonal Projection is selected,
current active window will be set in orthogonal projection. If Perspective Projection is selected, current active
window will be set in perspective projection.

Cr Qrthogonal Projection

Perspective Projection

Parameters Setting

e Shortcut Key: F3
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18.10 Full Extent

N‘ a Function Description: The function of full extent is applicabale to 3D window in LiFuser-BP software t
w “ display all data in 3D window in the way of top view. Its aims to achieve global browing of data.

Step

A

~ button in toolbar, the data in 3D windows will spread over the window automatically. The picture is

¢
1. Cllckw

shown below:
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18.11 Configure Point Size and Type

@ @ Function Description: Configure point size and type.

Step

1. Click this button to open the dialog shown as below:

Configure Point Size and Type X

Circular Points

=

@ Fixed Size: 3 Point Autosize

OK

2. Configure point size and type.

Parameters Setting

e Circular Points: Determine point type. If checked, point will be rendered as circle, otherwise, point will be
rendered as square.

o Fixed Size: If checked, point size would be fixed. User can adjust point size using the slider below (range 0-
50 pixels).

e Point Autosize: If checked, point size is auto changing based on the depth of the viewer.
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19. Color Tools

With tools in this section, LiFuser-BP allows you to visualize vast amounts of point cloud using the best data
representations for your analysis. You can change the coloration of the point cloud displaying by classification (or
intensity, GPS time, return of number etc.). You can also enhance the render effect using visualization tools such
as EDL which is intuitive and helpful for quality check.

e Display by Height

e Display by Intensity

e Display by Classification

e Display by RGB

e Display by Return Number
e Display by GPS Time

e Display by Blend

e Display by Mix

e Display by Specific Color
e Display by User Data

e Display by Point Source ID

e Display by EDL
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19.1 Display by Height

e 4
i HE_E Function Description: this tool is used for displaying point cloud data. The elevation values of point
cloud data are mapped to several uniformly varying color intervals, so as to display the variation of
elevation values more intuitively.

Step

1. Click the button Gg on the toolbar to pop up the dialog "Display by Elevation", as shown below.

Display by Height b

Fleaze select color bar:

0K Cancal

2. Select the appropriate color bar in the combo box and click the "OK" button. The color indicator of the
window will generate the corresponding color bar according to the elevation range of the point cloud data. At

the same time, the data is displayed by elevation in the scene. The visual effects are better with EDL mode.

Please note: this function only works for point cloud data.
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19.2 Display by intensity

e 4
f | ‘f Function Description: this tool is used for displaying point cloud data. The intensity values of point
cloud data are mapped to several uniformly varying color intervals, so as to display the variation of
intensity values more intuitively.

Step

1. CIick@ the button on the toolbar. The color indicator will generate the corresponding color bar by intensity
range of the point cloud data. Users can select color of the color bar.Then the point cloud data is displayed
accordingly by intensity in the scene.

155



19.3 Display by Classification

o
f'\ Function Description: this tool is used for displaying point cloud data. The classes of point cloud data

— are mapped to discrete color values, so as to distinguish different classes of point cloud data more

intuitively.

Step
1. Click (C ”S button on the toolbar, Display by Classification dialog will pop up.
Display by Classification b8
Display ClassID Description Color
7 0 Mever Classified
v 2 Ground
Defanlt Color 0K Cancel

2. Select the appropriate color for each class and click the "OK" button. The color indicator of the window will
generate the corresponding color bar according to the class attribute of the point cloud data. At the same
time, the data is displayed by classification in the scene. The visual effects are better with EDL mode, as

shown below.
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19.4 Display by RGB

Function Description: this tool is used for displaying point cloud data. The point cloud data is

displayed according to its own color value.

Step

1. CIick the button on the toolbar, the data is displayed according to its own RGB values in the scene, as
shown below.

Please note: this function only works for point cloud data.
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19.5 Display by Return Number

e 4

R‘ Function Description: this tool is used for displaying point cloud data. The return numbers of point

cloud data are mapped to discrete color values, so as to distinguish different return numbers of point

cloud data more intuitively.

Step

1. CIickﬁg the button on the toolbar to pop up the dialog "Display by Return Number", as shown below.

Display by Return

Display

)

Dafanlt Color

Return Mumber

0

X

Color

0K

Cancel

2. Select the appropriate color bar for each return number and click the "OK" button. The color indicator of the

window will generate the corresponding color bar according to the return number attribute of the point cloud

data. At the same time, the data is displayed by return number in the scene. The visual effects are better with

EDL mode, as shown below.
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19.6 Display by GPS Time

e 4
@ Function Description: this tool is used for displaying point cloud data. The GPS time values of point
cloud data are mapped to several uniformly varying color intervals, so as to display the variation of GP

time values more intuitively.

Step

1. Click the button ¢TSon the toolbar,

2. Select the appropriate color bar in the combo box and click the "OK" button. The color indicator of the
window will generate the corresponding color bar according to the GPS time range of the point cloud data. At

the same time, the data is displayed by time in the scene.

Please note: this function only works for point cloud data.
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19.7 Display by Blend

e 3
fBLf Function Description: it can be used for the display of point cloud data. Through displaying by blend,
is more visual to demonstrate changes according to both point cloud elevation and intensity informatio
and it is more clear to show the surface features and object boundaries as well.

Step

1. Click the button @g on the toolbar. Display by blend window will pop up:

Display by Blend b4

Fleaze select color bar;

Ok Cancel

2. Select the appropriate color bar in the drop-down box, click the OK button. The color indicator in the lower
left corner of the window automatically maps the point cloud data elevation value to the selected color bar,
and the display of point cloud data is mixed by elevation and intensity information. At the same time, the data
is displayed by blend in the scene. The visual effects are better with EDL mode, as shown below.
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19.8 Display by Mix

@ Function Description: this tool is used for displaying point cloud data. Different attributes of point clou

data are mapped to several uniformly varying color intervals, at the same time different ways of attribut
filtering are supported, so as to display the variation of a certain attribute of the filtered point cloud data
more intuitively.

Step

1. Click @ the button on the toolbar to pop up the dialog "Display by Mix", as shown below.

Display by Mix x

Display Bw |Height

Filter by Classifieation i —Filter by Retuwrn Hamber
v Display Class Number Class Name v Display Return Mumber
v i] Mever Classified o 0
v Z Ground

0K Cancel

. Select the attribute to display.

. Select the appropriate color bar in the combo box.

. Check the classes and return numbers for filtering.

. Click the "OK" button after that the color indicator of the window will generate the corresponding color bar

a b ODN

according to the selected attribute range of the point cloud data. The data will be filtered by the specified
attributes first and then be displayed by the specified attributes in the scene. The visual effects are better
with EDL mode, as shown below.
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Setting Parameters

e Display By: The selected attribute will be mapped to specified color range.
o Height (Default): The elevation attribute of the point cloud data.
o Intensity: The intensity attribute of the point cloud data.
o GPS Time: The GPS Time attribute of the point cloud data.
e ColorBar: The color bar supports several uniformly varying color intervals for color mapping.
o Filter by Classification: List all the classes, users can choose them to filter the point cloud data.
e Filter by Return Number: List all the return numbers, users can choose them to filter the point cloud data.
Please note: this function only works for point cloud data.
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19.9 Display by Specific Color

e 3
f Skj Function Description: This tool is used for displaying point cloud data. The point cloud data is

displayed according to specified color.

1. Click @‘3 the button on the toolbar, users can customize the color for point cloud display.

Select Color

File Mame

Default Color

Color

2 Cancel
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19.10 Display by User Data

Description: Display point cloud data in different color according to user data, to distinguishes differe
user data more directly.

Steps
1. Click in the tool bar, a dialog box called "Display by User data" will pop up.
Dizplay by User Data | =
v Display User Data Color
[+ 0

[+ i

v 4

L
[¥§]

[Default Color| )% Cancel

2. Select color for different user data, and click OK. The color indicator in the lower left corner of the window
automatically renders different user data to the corresponding colors. At the same time, the point cloud data
in the viewer is displayed according to the user data. The display effect is better with EDL, as shown in the
figure.
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19.11 Display by Point Source ID
@ Description: Display point cloud data in different color according to point source ID, to distinguishes

point cloud data of different point source ID more directly.

Steps

1. Click @in the tool bar, a dialog box called "Display by Point Source ID" will pop up.

Display by Scurce ID x|
o Display Source ID Color
v 1
Defanlt Calor [ 0K Cancel

2. Select color for different point source ID, and click OK. The color indicator in the lower left corner of the
window automatically renders point cloud data to the corresponding colors. At the same time, the point cloud
data in the viewer is displayed according to the point source ID. The display effect is better with EDL, as
shown in the figure.
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19.12 Display by EDL

Function Description: this tool is used to display the point cloud data and enhance the visual effect
of the contour features by using the Eye Dome Lighting (EDL) mode. EDL is a shading technique that
works with other display mode (e.g. display by height, display by intensity) to improve the depth
perception in 3D point cloud visualization.

Step

1. Click the button on the toolbar, the visual effects of the point cloud data in the scene will be improved

with EDL mode. The following picture shows the comparison before and after using EDL display mode.

Display by Classification +EDL

Please note: this function only works for point cloud data.
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20. Select Tools

The main functions are listed as follows:
e Polygon Selection
e Rectangle Selection
e Sphere Selection
e Circle Selection
e Line above Selection
e Line below Selection
e Plane Selection
e Subtract Selection

e Cancel Selection
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20.1 Polygon Selection

Function Description: Select point cloud data in polygon area.

Step

1. Click the button O to activate this function.
2. Add polygonal vertices by left click. At least 3 vertices are needed to form a closed loop.
3. (Optional) Delete added vertices in reverse order by right click, if some of them are unwanted.

4. Leftdouble click to add the last vertex. The selected points in the polygon area are highlighted.

W x - 8%

5. (Optional) Combine multiple selections.
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20.2 Rectangle Selection

| Function Description: Select point cloud data in rectangle area.

Step

1. Click the button |:| to activate this function.

2. Add the first vertex by left click. Then move cursor to adjust rectangle size.

3. (Optional) Delete the first vertex by right click, if it's unwanted.

4. Leftdouble click to add the second diagonal vertex. The selected points in the rectangle area are highlighted.

foi > Bx

-4 R

5. (Optional) Combine multiple selections.
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20.3 Sphere Selection

Function Description: select point cloud data in sphere.

Step

1. Click the button @ to activate this function.
2. Add the center point of sphere by left click. Then move cursor to adjust radius.
3. (Optional) Delete the center point by right click, if it's unwanted.

4. Leftdouble click to confirm the radius. The selected points in the sphere are highlighted.

3 X - @ x

5. (Optional) Combine multiple selections.
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20.4 Circle Selection

Function Descriptionf: Select point cloud data in circle area.

Step

1. Click the button O to activate this function.

2. Click to select the center of the circle. Move the mouse, and the position of mouse will be recognized as the
boundary of the circle.

3. Right-click to cancel the circle center selection. Go back to the second step and choose the circle center
again.

4. Double-click to define the boundary of the circle. The selected points in the circle area are highlighted.

D x &K

5. (Optional) Combine multiple selections.
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20.5 Line above Selection

,I\ Function Description: Select point cloud data above line.

Step

1. Click the button li, to activate this function.

2. Add the first vertex by left click. Move the mouse, the mouse position is determined to be the boundary point
of the area above the line.

3. Right-click to cancel the first vertex selection. Go back to the second step and choose the vertex again.

4. Leftdouble click to finish selection. The selected area above the polylines are highlighted.

Ao |

5. (Optional) Combine multiple selections.
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20.6 Line below Selection

L

\!f Function Description: Select point cloud data below line.

1. Click the button T to activate this function.

2. Add the first vertex by left click. Move the mouse, the mouse position is determined to be the boundary point
of the area below the line.

3. Right-click to cancel the first vertex selection. Go back to the second step and choose the vertex again.

4. Leftdouble click to finish selection. The selected area below the polylines are highlighted.

XK - &K

5. (Optional) Combine multiple selections.
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20.7 Plane Selection

Function Description: Select point cloud data automatically in specific area.

@

Step

1. Click the button @ to activate this function.

2. In the window, select a polygon area and the point in this selected area will generate automatically.

3. Right-click to cancel the selection. Go back to the previous step and choose the selection again.
4. Leftdouble click to finish selection. The selected plane are highlighted.

X - 8 X

4,54

5. (Optional) Combine multiple selections.
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20.8 Subtract Selection

Function Description: If Subtract Selection is inactive, more points can be added to the currently
selected. If active, unwanted points can be removed from the currently selected. This function is
effective on one of the geometric selection tools including Polygon Selection, Rectangle Selection,
Sphere Selection, Circle Selection, Line above Selection, Line below Selection, Panel Selection

Step

1. Activate one of the geometric selection tools (Polygon Selection, Rectangle Selection, Sphere Selection,
Circle Selection, Line above Selection, Line below Selection, Panel Selection) before using Subtract

Selection. Then please activate/deactivate Subtract Selection by left click.
2. (Optional) If Subtract Selection is inactive e multiple selections can be combined.

3 K - & x|
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3. (Optional) If Subtract Selection is active e unwanted points can be removed from the currently selected.
o 3.1 Select an initial selection area.

;ow bt -

o 3.2 Activate Subtract Selection, choose polygon selection and circle selection to delete the area.
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27.9 Cancel Selection

e Function Description: Cancel all the selections and cut operations.

Step

1. Click this button after selections (Polygon Selection, Rectangle Selection, Sphere Selection, etc.) or cut
operations (In Cut, Out Cut).

2. Click the button 8 All the selections and cut operations will be cancelled.

Note: This function is only applicable to point cloud data.
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21. Cut Tools

Cut point clouds after selection. Users can use Selection Tools to make an interest area first, and use cut tools to
perform the job including Incut Tools, OutCut Tools, Save Cut Results and Cancel Selection.

e InCut
e OutCut
e Save Cut Result

e Cancel Selection
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21.1 InCut Tools

Function Description: users can select an interest area firstly and cut point clouds after selection. Th
selected points are kept while the unselected are hidden.

Step

1. First, users could select an interest area using select tools including Polygon Selection, Rectangle Selection,
Sphere Selection, Circle Selection, Line above Selection, Line below Selection, Plane Selection.

e fajuinis]

fus
=
=
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3. (Optional) You can repeat this function several times to get the result you need with Polygon Selection ,
Rectangle Selection , Sphere Selection , Circle Selection , Line above Selection , Line below Selection ,
Plane Selection and Cut ( OutCut ) tools.

Parameters Setting

e Shortcut Key: Press Ctrl + Z to undo the cut operation. The corresponding selection is also cancelled.

Note: This function is only applicable to point cloud data.
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21.2 OutCut

_
m Function Description: Cut point clouds after selection. The selected points are hidden while the
s unselected are kept.

Step

1. Select points using (Polygon Selection, Rectangle Selection, Sphere Selection, Circle Selection, Line above
Selection, Line below Selection, Plane Selection). The selected points are highlighted.

Select Cut Clansify Expart

EmmmE

b ams-00a

(e [ o ]

(8] = Eeutl Cata
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3. (Optional) You can repeat this function several times to get the result you need with Polygon Selection,
Rectangle Selection, Sphere Selection, Circle Selection, Line above Selection, Line below Selection, Plane
Selection and Cut (InCut Tools also included )Tools.

Parameters Setting

e Shortcut Key: Press Ctrl + Z to undo the cut operation. The corresponding selection is also cancelled.

Note: This function is only applicable to point cloud data.
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21.3 Save Cut Result

Function Description: Save results after cutting operation as new point cloud files. ( OutCut) tools
=]

Step

1. Use InCut or OutCut tools to perform your job.
2. Click this button after successful cutting operations (InCut, OutCut). An interface is shown as follows.

Save Result X

A Select File Name

v 2019-03-03-11-51-52 result.LiD...

Merge files into one

Output path:}/2019-03-03-11-

0K Cancel

3. Select source point cloud files, from which new files are generated.

4. (Optional) Check/Uncheck the option "Merge files into one" according to demand.

5. Specify the output path. New file names are created based on the source file names and system time. An
example of new file name is "SourceFileName_CutResult_SystemTime.LiData".

6. After data saving, a dialog will ask if you want to add the new files to current project.

% ToolTip X
Io.l Add data to current project?
¢«

Yes No

7. Click Yes or No according to demand.
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22. Export

You can export data to multiple data types for futher application or analysis.

Switch to Export tab.

22.1 Export Las/Laz

Click [t and export las/laz file.
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Export Foint Cloud b

Select Export Tupe: lar -

W Point Cloud
O:/Data/LiBackPackData/C50/1/2010..,

Split by Segments

All None
Select Start Time End Time
Ll [
Laser
«| Horizontal ¢ Wertioal
Secan I
W |:| W 1 W 2 W 3
|4 V|5 V| & ol [ &
wi g |9 <10 ¥ |11
Tl 0l A V| 14 15
A1l Hone

Ohatput Path: |52 _result 110422 laz

Export

22.2 Export Orbit GT

Click g “and export data type compatible with OribitGT. The exported files include image list and high accuracy
point cloud data.

22.3 Export GeoPlus
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Click M and export data type compatible with Geo-Plus. The exported files include image list and high accuracy
point cloud data.

22.4 Export Orthophoto

Click @ and export orthophoto generated by point cloud. Please refer to Export Orthophoto for detailed

information.

, and the Export Orthophoto dialog box will appear, as shown in the figure. To export

Click Orthophoto | ‘;

orthophoto, you can combine with the horizontal section tool and the vertical section tool. The orthophoto can be

opened and measured in other GIS software.
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22.4.1 Horizontal Section Tool

1. Click @ and 3D viewer will automatically change to front view.

2. Move the mouse to draw a rectangle box, double click to finish drawing the section.




3. The 3D viewer will automatically change to top view.

Fii Wisgsieiven Fiofi i

4. You can also click Buffer and set buffer size.

22.4.2 Vertical Section Tool

1. CIickl i“ and 3D viewer will automatically change to top view.

2. Move the mouse to draw a rectangle box, the first two points determine the axial direction, and the third point
determines the size of the buffer area. Double-click to finish drawing the section.

i R
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4. You can also click Buffer and set buffer size.

22.4.3 Export Orthophoto

-

. Click Output Path-> ... to choose the export directory.
. Select Current window resolution, and the orthophoto is exported according to the resolution of the current

N

3D viewer, and the Resolution will update in real time while zooming the viewer.

w

. Select User-defined resolution, and the orthophoto is exported according to specific resolution.
. Click OK, and export orthophoto.
. The orthophoto exported with the horizontal section tool is shown in the figure.

[$2 N

6. The orthophoto exported with the vertical section tool is shown in the figure.
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22.5 Update EXIF

Add latitude and longitude information to panoramic images.

Premise: The point cloud has absolute coordinates and projection information

Update
Click EXF | the software automatically recognizes the directory of the panoramic image, and click Export. Finally,

click on the properties of the panoramic image, and you can view the latitude and longitude information for detailed

information.

“= Update EXIF Tags ? >
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23. Coordinate Conversion

The coordinate conversion tool can convert the coordinate of a single point or file based on a specified coordinate
system. The coordinate system includes geographic coordinate system, projected coordinate system, user-
defined coordinate system, etc. Switch the top menu to the processing page, click the projection conversion
button, and the coordinate conversion dialog box will pop up.

Steps

1. Set Coordinate System: Select Input Coordinate System and Output Coordinate System accordingly.

2. Set Conversion Option: Conversion options include Bursa seven-parameter and plane four-parameter
models, and the default setting is None. When performing seven-parameter conversion, the seven
parameters are only valid when the input and output coordinate system ellipsoid parameters are inconsistent,
otherwise it is invalid.

When performing four-parameter conversion, the set coordinate system should include at least one
projection coordinate system, otherwise the coordinate system setting is invalid.

There are three situations for four-parameter conversion: 1. Non-projected coordinate system -> projected
coordinate system, the system first converts the input coordinate to the projected coordinate system, and
then performs 4-parameter conversion; 2. projected coordinate system -> projected coordinate system, the
system first perform 4-parameter conversion and then converted to the output projected coordinate system;
3. projected coordinate system -> non-projected coordinate system, the system first performs 4-parameter
conversion on the input coordinates, and then converts to the target coordinate system.

3. Point Conversion: Enter the X/Longtitude, Y/Latitude, and Z/Height on Input Coordinates, then click Convert
To to calculate the output coordinates.

o Projection Transformation — O X

Coordinate Sistem

Input Coorinate Swstem: !'HGS g4 (EFSG:4325) | Seleact
Output Coorinate System: WS 84 / UTM zome 5OF (EPSG:32650) || Selest
Conversion Options: Hone -

Foint File

Input Coordinates Outpnt Coordinates
N/Longitude: |116. 4526554222 | | Comvert To—>  N/Longitude: |452776. 036080336
Y /Latitude: |39, 26666215680 | ¥/Latitude: |4345402. 02584393

| tLonvert From|

I/Height: |18 I/Meight:  |18.0000 |
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4. File Conversion: Set Input and Output on File tab. Currently, only text file is supported. After selecting the
input file, the file header is availible for modification, and the user can choose according to the actual
coordinate order correspondence. After completing the file header modification and selecting the retained
data option, click the Convert button to complete the file coordinate conversion.

Keep selected data option means that only the coordinate sequence in the file is saved, and Keep all data
option means that the other columns of the file are also saved, only original coordinate is replaced.

& Projection Transformation = O -

Coordinate Swstem

Input Coorinate System: |wt}s g4 (EFSG:4326) | ‘Select

Output Coorinate System: .b 4 3-degree Gaunzz—FKruger rone 39 (EPSG:452?:|| Select

Corversion Options: Seven Parameters b

Foint File

Input: |EZ,I"I|&1:3.‘."'-2|:|19_|:|9_15_D?_54_56.pDE | Browse
Output: |E:/Data/2019-09-16-07-54-56_out. txt || Browse
@:‘ Keep Selected Data |:_:_:| Keep A11 Data Convert

195



24. High-Performance Graphics Mode Adjustment

Follow the procedure below to optimize graphics for LiFuser-BP (for NVIDIA graphic cards).

1. Right click on desktop and select NVIDIA Control Panel.

N

View
Sort by >
Refresh

Paste

Paste shortcut
Git GUI Here
Git Bash Here

Bl NvIDIA Control Panel

New >

E:! Display settings

& Personalise

2. Select Manage 3D settings > Program Settings > Add to add LiFuser-BP.exe to high-performance
graphics mode list.
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CUDA - G al

Factors o
s

Vs the 30 aopkoRion setting
off

¥ e mide

Tastura fikering - Asisotropl: szmpla ops... O »
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| Imgxave cverell mage quakty. Now tht ensblieg tis seteng globelly may sffect af programs rendered on the GIR%

|« 3 Induding vides plavers and the Windows dasednp.
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Add Pt

Select a program:

Sort by: Recently used < |

—_
L LiDAR360.exe

Can't find the program? Browse... ‘

Browse to and add a program or a folder. Adding a folder will create a profile for
all the executable files inside the folder and subfolders.

Add Selected Program Cancel
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25. Vertical Datums

When performing coordinate conversion in the projection library, vertical datum is needed for coordinate system
conversion. The software provides EGM2008 geoid model elevation conversion by default. If other geoid models
need to be supported, you could download the corresponding grid datum files. Grid files are provided by the
official PROJ library.You can download proj-data-1.2here, or go to https://proj.org/download.html for latest
version. After downloading the file, copy all files in the folder to the geoid folder, under the software installation
directory C:\Program Files\LiFuser-BP\1.4.0.0\geoid, “1.4.0.0” refers to software version.

Note: Do not modify the tif file name and put the file directly in the geoid folder. Or the file will be
unrecognizable.If the same file name exists, it can be replaced directly. If you cannot download the file or

encounter difficulties, you can contact us via info@greenvalleyintl.com.
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Software default shortcut key

Function
Exit the
LiFuser-BP
software
Orthographic
| perspective
projection
Toggle
Data pan up

Data pan
down

Data pan left

Data pan
right

View zoom in

View zoom
out

Rotate
Translation
Zoom

Global view

Shortcut key

Alt+F4

F3

Left mouse button
Right click or press and hold the scroll wheel
Roller

Space
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