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2 CuctemMHble TpeboBaHus

MuHuManbHbIe CUCTEMHbIe TpGGOBaHVIﬂt
OC: Windows 7/Windows 10 64-bit

BupaeokapTa: GTX660/RX460 wunun Bblwe
Mpoueccop: Intel i3-8100/AMD-9370
RAM: 8GB vnu Bbilwe

Xectkuim guck: 1TB

PeKOMEHAOBaHHbIe CUCTEeMHble TpeGOBava:
OC: Windows 10/Windows 11 64-bit

BupeokapTa: GTX1070/RX Vega 56 nnu Bbliwe
Mpoueccop: Intel i5-8600/AMD R5-1600
RAM: 16GB vnu Bbilwe

XecTtkuin guck: 1TB SSD
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3 YcTaHOBKaA

YcTaHOBKa nporpaMMHoro obecneyeHus NnpoucxoguT B 2 aTana:
1. YcTaHoBka RobotSLAM Server
2. YcTaHoBKa RobotSLAM Engine

3.1 YcTaHoBKa RobotSLAM Server

1. 3anycTtute ¢pann yctaHoBk RobotSLAM_Server_V1.0.0-Setup-x64-EN.exe

2. [Npn HeO6XO0AMMOCTH, paspeLllnTe yCTaHOBLMKY BHOCUTb U3MEHEHNA Ha BalLleM
yCTPONCTBE.

3. BoibepuTe A3biK yCTaHOBKU N HaxXmuTe «Next» (Janee).

4. BbibepuTte nyTb YCTAHOBKM NPUNOXEHNSA, COrNacuTech C YCNOBUSAMMU NULLEH3UN U
HaxXmuTte «INSTALL» (YcTaHOBUTD).

ZhengTu LiDAR Technology ZhengTu LiDAR Technology

RobotSLAM RobotSLAM

Select the setup language:

English (United States) v Setup requires 1.07 GB in:

i | IC:\Program Files\ZhengTu LIDAR Technology\RobotSLAM)

| I You must agree to the before you
can install RobotSLAM.

¥ | agree to the Llicense terms and conditions.

INSTALL
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5. [loxxanTecb yCTaHOBKU NPUTOXKEHUS.

6. lMocne ycnewHom ycTaHoBKM HaxxmuTe «Finish» (3aBepwuimnTb).

ZhengTu LIiDAR Technology ZhengTu LiDAR Technology

RobotSLAM RobotSLAM

Please wait while the Setup Wizard installs RobotSLAM. This may RobotSLAM has been successfully installed.
take several minutes.

Finish
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3.2 YctaHoBKa RobotSLAM Engine

MNocne yctaHoBkM RobotSLAM Server Heo6xoauMmo yctaHoBMTb RObotSLAM Engine.

1. 3anycTtute ¢pann yctaHoskn RobotSLAM Engine_V1.1.7-Update-EN.exe

2. [pn HeOBXOANMOCTU, paspeLlmTe YCTaHOBLLWKY BHOCUTb N3MEHEHUS Ha BaleMm
yCTpPONCTBeE.

3. BbibepuTe fA3bIK yCcTaHOBKN U HaxxMuTe «Next» (Janee).

4. BblbepuTte nyTb YCTAHOBKM NPUNOXEHUS, COrNacuTechb C YCNOBUSAMU NULEH3UN U
HaxXmute «INSTALL» (YcTaHOBUTD).

ZhengTu LiDAR Technology ZhengTu LiDAR Technology

RobotSLAM RobotSLAM

Select the setup language:

oo
English (United States) Setup requires 2.37 GB in:

C\Program Files\ZhengTu LIDAR Technology\RobotSLAM Enginey

You must agree to the Licenses terms and conditions before you
can install RobotSLAM Engine.

[#]1 agree to the License terms and conditions.

INSTALL
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5. [loxxanTecb yCTaHOBKM NPUITOXEHUS.

6. lMocne ycnewHom ycTaHoBKM HaxxmuTe «Finish» (3aBepwuimnTb).

ZhengTu LiDAR Technology ZhengTu LiDAR Technology

RobotSLAM RobotSLAM

Please wait while the Setup Wizard installs RobotSLAM Engine. RobotSLAM Engine has been successfully installed.
This may take several minutes.

Finish
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3.3 AKkTuBauusa nuueHsum MO

[na nony4veHma Koga akTmBaLumM CBAXUTECH C OTAENOM NMpoax KoMnaHum 'eogeTumka.

1. HaxxmunTte knasuwy «Software activation» (Aktusauusa M0). OTnpaBbTe «Machine code»
(kog MO) nocTaBWMKY Ballero obopynosaHus. B oTBeT BaM bygeT BbiCNaH ¢pann akTusauunm.

. RobotSLAM Engine

File Render Tool Pointcloud Image Model Project SLAM About

Mo sEGEEE O

MAIN VIEWER

"4

@ Software activation
Machine code:

Key file:

NAME NUMBER OF D.
Importer_cmt

2 Exporter_cmt

O
i
i
g
B
1
(=

3 Importer_dtp
4  Exporter_dtp
5 Importer_dxf

A Exporter dxf

2. Haxxmnte «BROWSE» (Bbibop daina) n Bbibepute npucnaHHbii BaMm dann. Haxmunte
«ACTIVATE» (AKkTuBauusa).

B RobotSLAM Engine
File Render Tool Pointcloud Image Model Project SLAM About

MooEGE T O

MAIN VIEWER

&= Software activation
Machine code:

Key file:

NAME NUMBER OF
Importer_cmt

2  Exporter_cmt

EEQABA o

3 Importer_dtp

Exporter_dtp
5 Importer_dxf

& Exporter dxf
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4 3anyckK nporpamMmbil

Mocne ycnewHon yCTaHOBKN NporpaMmbl Ha paboyem cTose NosaBuTCs APIbIK ANs 3anycKa
nporpammbi:

&

n
ﬂ{

RobotSLAM

[Baxkabl KNIMKHUTE NO 3TOMY ApAbiKy A5 3anycka nporpaMmmbl RobotSLAM Engine.

[ RobotSLAM Engine

File Render Tool Pointcloud Image Model Project SLAM About

FILELIST

€3 Datum points
() Trajectory of camera

* Trajectory of IMU

= vector

FLFEEE

[15:33:43] Program Initialized!
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5 UHTepddeiic nporpammbl RobotSLAM Engine

{8 RobotSLAM Engine - o

File Render Tool Pointcloud Image Model Project SLAM About

FILELIST

|/|HTep¢)eVIC nporpamMmbl nogesieH Ha HeCKOJIbKO OCHOBHbIX 3JTEMEHTOB!

MaHenb UHCTPYMEHTOB

File Render Tool Pointcloud Image Model Project SLAM About

[MaHenb MHCTPYMEHTOB COOEPXKUT B cebe cnepgyrowmne aNieMeHTbl:

File (®ainn): cosgaHune 1 BbIGop NpoekTa, UMMNOPT AaHHbIX.

Render (Bupg): HacTpolika oTobpaXKeHNs 371IEMEHTOB B OKHE MPOCMOTPA AaHHbIX.
Tool (MHCTpYMEHTbI): COAEPXUT pasnNnUyYHble MHCTPYMEHTbI paboTbl C MPOEKTOM.

Point cloud (O61aKo To4Yek): COAepPXMUT pasinyHble MHCTPYMEHTbI paboTbl C 061aKoM
TOYeK.

Image (M306paXkeHune): ynpaBneHne naHopaMHbIMU N306paXKEHNAMMU.

Model (Mogenb): KoHBepTaLmMsa MoAenn B 06/1aKo TOYEK.
Project (MpoekT): Co3gaHne DEM.

SLAM: HacTpoika 1 ynpasneHue gaHHbiMu SLAM.

About (O nporpamme): UMNOPT/3KCNOPT HACTPOEK, perncTpaLmnsa NnporpaMmmei.

DelGeo
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MaHenb 6bicTpoOro gocTtyna

Mo oe)lGBHT O

CopepXuT B cebe HEKOTOpPbIE 3NEMEHTbI N3 NAaHENN NHCTPYMEHTOB. [lepBble TpW KaBuLmn
NO3BONAKOT BbICTPO NEpeKoYaTb 0OTOBpaXKaeMble 3/IEMEHTbI: NepBas KnaBuLla — OCHOBHbIE
9N1IEMEHTbI, BTOpas KaBuLla — MIHCTPYMEHTbl 06paboTKN, TpeTbA — UHCTPYMEHTbI onepauunmn
c panamwu.

MAIN VIEWER (OkHO npocMoTpa faHHbIX)

MAIN VIEWER
og
O=
KA
Y

B naHHOM OKHe rpagunyeckn otobpaxkaetca obnako Toyek. Ha naHenu crnesa MOXHO
BblbpaTb BMA, 0OTOOpakeHnsa obnaka To4Yek.

[nsa nepemMelleHna obraka TOYEK NCNOSMb3YNTE CPELHIOK KaBuwy Mblwn. s BpaleHns
obnaka Ucrnonb3ymnTe NpaByr KHOMKY MbILLN.
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5.1 ®awnn (File)

Il Render Tool Pointcloud Im4

=]
Open Project j H

Save Project

Add File

Insert File

[aHHbIn pasgen cogepXut ¢yHKUMn «OTKpbITh NpoeKT» (Open Project), «CoxpaHuUTb
npoekTt» (Save Project), «[o6aButb pann» (Add File) (pann c koopgmHaTtammn GCP nnm
KOHTPO/bHbIX Touek B popmaTe TXT) n «BecTtaButb pan» (Insert file).

5.2 PeHpepuHr (Render)

File I Tool Pointcloud Image Model Project SLAM About

HO — DB IS0

MAIP Q& EyeDome Lighting

DE ol

OB aw
I\./' .V Pointcloud

4

@ -r‘ Vector
|

——d

[aHHbIN pasgen cogepXnt yHkumm «@oH» (Background), «MoaceeTky EyeDome»
(EyeDome Lighting), «<Mogenb» (Model), «<O6nako Touek» (Point cloud) n «Bektop»
(Vector).

DelGeo
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mﬂonmemo «POH»

— no3BondeT USMeHNUTb LUBET OCHOBHOIO OKHa.

L
MODELRENDER

Basic colors

om

Igl!.

PICK SCREEN COLOR

Height min: @
Height max; s— )

Custom colors

.‘ MoamMeHo «O6s1aKo TOUYEK»

— No3BOJ1IA€T HAaCTPOUTb LBET obnaka Toyek un Bbl6paTb, KaKune Knacchbl OTO6pa)KaTb, a
KaKune CKpbITb.

POINT CLOUD RENDERING

Viewer:
MODELRENDER Point Size:

Colorby: _ Elevatiov 7] Blendinte [ X-rayeffe

Height min: .

Height max: =— e 9

Range fol = e Som

() Rollover at max

- Created, Neve...
Unclassified

- Ground

- Low Vegetation

- Medium ...

High Vegetation

Building

1 aw Paint
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5.3 UHcTpyMeHTbI (Tool)

Pasgen «MHcTpyMeHTbl» (Tool) B RobotSLAM Engine BkntoyatoT «3D-nsmepenume» (3D
Measure), «MepemeL,eHne kamepbl» (Camera roam), «OTYET O KOHTPOJIbHbIX TOYKaX»
(Control report), «YnpaBneHue onopHbiMu ToukamMu» (Datum points management),
«YnpaBneHue ogMHaKoBbIMU TOUKaMKn» (Homonymy point pairs management),
«MpeobpasoBaHue popmaTtos» (Format conversion), «4acTuuHblin npocMoTp» (Partial
Viewer), «MepemewieHne/BpauieHmne» (Translate/Rotate) n gpyrue ¢pyHkymnu.

File Render Pointcloud Image Model Project SLAM Ab

. ) 3D Measure

MAIN VIEWER Camera roam

CiC]
CE

R,

Control Report

Datum points management

Format Conversion

Partial Viewer Ctrl+P

=)
3
O
C@) Homonymy point pairs management
Vg
=

Translate/Rotate
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5.3.1 UsmepeHue 3D (3D Measure)

MogmeHo «3D-nsmepeHue» (3D Measure)

[aHHbIN pa3gen cogepXuT ¢yHKLUM ona nsmepeHns «Fopu3oHTanbHOro paccToAHUA»
(Horizontal distance), «<HaknoHHoro pacctosiHus» (Slant distance), Dx, Dy, Dz, «Mnowagun»
(Area) n gpyrux napameTpoB. O6bIYHO NCNONb3YHOTCA «FOPU3OHTaNbHOE PAacCCTOAHUE) U
Dz. [ins 6onee TOYHbIX NU3MEPEHUn nydlle ncnonbsosatb AutoCAD.

Bl

Measurement object: Point clot v

Measurement mode: ’ ’ @® Point @® /Distance .Area

DY(M DZ(M [

ANIO¢

JONVLSIa

DELETE SELECTED RECORD CLEAR ALL RECORDS Displayed information:

ID

Dx(m)

Dy(m)

Dz(m)

Horizon distance (m)

Slant distance (m)

L£LIST  MODELRENDER  POINT CLOUDH
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5.3.2 NepemMelyeHne kamepbl (Camera Roam)

«MepeMeleHne Kamepbl» (Camera roam) — 3TO UHCTPYMEHT, KOTOPbIV NoMoraeT
npocMaTpuBaTb 06/1aKO TOYEK C PasHbIX PaKypCoB.

2

< Yoep>Xusante npaByto KHOMKY MblWK, 4TOObl USMEHUTL Yyron o63opa Ha 3D-obnako
Touek. 3aTeM HaxmuTe «[Jo6aBUTb Kno4yeBom Kagp» (Add key Frame) n go6asbTe
HEeCKOJIbKO pasfinyHbIX To4yek ob63opa. Mocne aToro HaxxMnTe «HayaTb nepemMeLL,eHmne»
(Start Roam).

Key frame(-3.891,-18.148,10.478,0.090,0.000,0.005,0.996

Key frame(-3.953,-20.182,9.872,0.198,-0.001,-0.006,0.980 ADD KEY FRAME
Key frame(-4.051,-21.501,9.190,0.273,-0.004,-0.013,0.962

Key frame(-6.263,-21.958,8.533,0.323,-0.066,-0.188,0.925 DELETE KEY FRAME
Key frame(-8.140,-21.088,8.300,0.324,-0.125,-0.337,0.875

Key frame(-0.864,-19.358,7.995,0.314,-0.195,-0.491,0.789
Key frame(-10.168,-17.853,8.195,0.278,-0.221,-0.583,0.73
Key frame(-10.586,-15.998,7.947,-0.255,0.272,0.677,-0.63
Key frame(-10.222,-14.254,7.963,0.216,0.302,0.755,-0.54
Key frame(-0.211,-12.024,7.755,-0.164,0.349,0.835,0.392 | LOAD KEY FRAMES FROMFILE

CLEAR ALL FRAMES

SAVE KEY FRAMES TO FILE

START ROAM END ROAM

O6nako Touyek byaeT nepemellaTbCca No 3afaHHbIM KKYEeBbIM KagpaMm. 3Ta GyHKLMA MOXET
6bITb NONEe3Ha A Co3AaHNs AEMOHCTPALMOHHbIX BUAEO.

MODELRENDER  POINT CLOUD RENDER)
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5.3.3 OTueT 0 KOHTpOJIbHbIX ToUKax (Control Report)

«OTYeT 0 KOHTPONbHbIX TOYKax» (Control Report)

1. 3arpysunTe CNUCOK KOHTPOsbHbIX To4eKk B popmaTe TXT ¢ nomMoLbio pyHKLUUN «[lo6aBUTb
dann» (Add file).

File Render Tool Pointcloud Image Model Project SLAM About

HoMPeDzlla©®

MAIN VIEWER Add File

File Render Tool Pointcioud Image Model Project SLAM  About

L

KA
N
O
m
7
D
=)
i
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2. HaxkmnTe «OTUeT 0 KOHTPONbHbIX TouKax» (Control Report) gns npocMmoTpa oTyeTa no
KOHTPOJIO BbICOTHI.

B RobotSLAM Engine

ile Render Tool Pointcloud Image Model Project SLAM About

HOMPRO»llaBO@R2E800 - RBLGHE

Control Report

File Render Tool Pointcloud Image Model Project SLAM  About

Ha2PREOBIa2BODREOE ]

Aversge Dz:

delGeo

19


https://geodetika.ru/
https://geodetika.ru/
https://geodetika.ru/

5.3.4 YnpaBneHue onopHbIMU TOYKaMu U YrnpasnieHue oauHaKoBbIMU TOYKaMM

@ «YnpaBneHue onopHbIMU ToukaMu» (Datum Point Management)

«YnpaeneHne oaMHaKoBbIMM ToUKaMu» (Homonymy Point Pairs Management)

9Tn gBe GyHKUNM 06bIYHO UCMOSb3YOTCA COBMECTHO A5 MPUBA3KN KOHTPOJSIbHbBIX TOYEK K
061aKy TouYek.

Pointcloud Image Model Project SLAM About

3D Measure @

Camera roam

o)

Control Report

Datum points management

Homonymy point pairs management
Format Conversion

Partial Viewer Ctrl+P

CRVS OPE

Translate/Rotate

5.3.5 YacTtuuHbin npocmoTp (Partial Viewer)

@\
= «YacTnyHbIn npocMmoTp» (Partial Viewer) — ¢oyHKLUMA, KOTOpas No3BONAET co34aTh
npodunb obnaka Toyek, YTobbl YBUAETb BHYTPEHHIOK CTPYKTYpPY obnaka.

File RenderPointcloud Image Model Project SLAM About

@ ] 30 Measure @

MAIN VIEWER :’_j Camera roam
Bg Control Report

K.;l @ Datum points management
v N

% Homonymy point pairs management

a Format Conversion

Partial Viewer Ctri+P

CD Translate/Rotate
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Mpodunb obnaka Toyek:

POINT CLOUD RENDERING

o
i
i
g
=
w
=

CRBELGBE L
s 7 ) L) G seeer I 5

C «'opusoHTanbHbIM cpe3om» (Horizontal Slice):

File Render Tool Pointcloud Image Model Project SLAM About

HoPhROBIa0RECC " RBLGER L

‘;' Slice elevation (m): 095 : R siice thickness (m): 1 : Moving step (m): : H| Siicemode 4 & Fix elevation to zero [] C Q

MAIN VIEWER PARTIAL VIEWER

og
EO

N

O
jmf
yit
&
i
7
i
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5.3.6 NepeHoc/Bpaw,eHune (CumBka 06/1aKoB TOUYEK)

CwwmBka obnakos To4ek (Point Cloud Stitching) — 310 06begnHeHne 06n1aKoB TOYEK C
NOMOLLLbIO NepeMeLLeHNs N BpalleHns. OTOT NpoLuecc BKKOYaeT B cebs KOPPEKTUPOBKY
NOSIOXEHNA N OpUeHTaLn ogHoro Habopa AaHHbIX obnaka TOYeK ANA Co34aHuA
oeclloBHOro obuwero obnaka.

lTpoumedarHne. 4715 yCreLHoro CLUNMBaHWA 4aHHbIE U3 ABYX HAOOPOB [AO/IXHbI UMETb 0bLyne
obsacru.

File RenderPointhcud Image Model Project SLAM About

@ E]I 3D Measure @ %

=
MAINVIEWER ¢ Cameraroam

Control Report

@ Datum points management
% Homonymy point pairs management

a Format Conversion

E{J Partial Viewer Ctrl+P

Translate/Rotate

EO@EE L

A OO0
(s

LS
4

EEQDOA S
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2. BblbepuTe faHHble ANsa nepeMeLLenns 1 BpaleHns n Haxmute «MpumennTtb» (Apply).

wo image Modal Project

PROBNSOREOD  NENGBRE

e
(o}
jm
O
&
]
&
|

File Render Tool Pointcloud Image Model Project SLAM About

APROBIae02OCE-RELILDL

b I

EERODBA 0 X

JelGeo
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4. YpepxunBanTe CpeaHIOr KHOMKY MbILK, YTOGbI NepeMeLaTh BbibpaHHOe 061aKo ToYek
BBEpPX, BHW3, BI€BO U/ BNPaBo.

YaepyuBanTe npaByto KHOMKY MbIWW ANA BpaleHs BbI6paHHOro o6naka ToYek.

ELIST  MOOELRENDER  POINT CLOUDRENDERING

File Render Tool Pointcloud Image Model Project SLAM About

SOREQCL  RBLBHB L

Save Conversion Result to File
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5. [Nocne Toro kak o6nako Toyek 6ygeT HaXxoaUTbCA B HYXKHOM MOSTOXEHUN, 3aBEPLUNTE
NpoLEecc 1 aKCnopTupymnTe obnako.

»ROOD  RBELER A

Translate Successfully!

3

i
O
imi
@
£
&
C

DelGeo

25


https://geodetika.ru/
https://geodetika.ru/
https://geodetika.ru/

5.4 O6nako Touek (Point Cloud)

5.4.1 CermeHTauusa o6naka touek (Point Cloud Segmentation)

CermeHTauuns obnaka To4eK — 3TO WHCTPYMEHT, MO3BOMAOWMIA pa3fennTb ¢ann obnaka

TOYeK Ha HecKoNbKo YacTen. [1nsd 3anycka aTOro MHCTpPYMeHTa HaxMuTte: «0O61aKo Touek»

(Point cloud), saTem «CermeHTaLma obnaka Touyek» (Point cloud Segmentation).

pol WZJLIEELITE Image Model Project SLA
| , Export Point Cloud [

[ . Correction Based On IMT
£

B LasTools

0e
AX Manual classification

E“:‘v Horizontal slice
Point cloud segmentation

@ Point Cloud Statistics

JIn60o HaXXMUTE Ha MKOHKY Ha naHem MHCTPYMEHTOB.

File Render Tool Pointcloud Image Model Project SLAM About

MaAPRERIaC@REOOD"REOIBB L
Om@hH

MAIN VIEWER
0ol
0=
RA2

LN
"4

O
ju
pi
5
ju
)
(=
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BBeauTte xenaemyr LWWMPUHY U BbICOTY 6noka, Kak NoKasaHo Ha M306pa)KeHl/WI HW>Xe.

EEODBRO X

®ann .LAS 6ypeT nogeneH Ha ykasaHHOe KOnn4yecTBo 6/10KOB.

| | Block4.las
| | Block3.las
| | Block2.las

| | Block1.las

8/8/2024 11:50 AM
8/8/2024 11:50 AM
8/8/2024 11:50 AM

8/8/2024 11:50 AM

Laser Points Clo...
Laser Points Clo...
Laser Points Clo...

Laser Points Clo...

378,739 KB
370,518 KB
84,812 KB

202,130 KB

JelGeo
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5.4.2 CtaTtucTtuka o6naka touek (Point Cloud Statistics)

[na nogcyeTta KonnyecTsa Toyek B dpanne .LAS oTkpoinTe MeHo «O6nako Touek» (Point
cloud) n BbibepnTe «CTaTUCTUKA 06nakKa Touek» (Point Cloud Statistics). 3aTem Bbibepute
onuuo «OauH pann» (Single file), ykaxknute nyTb K panny n Haxmute «Konnyectso»
(Count), 4TO6GbI MONYYNTb YNCNO TOYEK.

pol LULNGENLE Image Model Project SLAM About
: )T 0
X ou J

@ Single file Selected area
0] Point cloud segmentation

Filename
@  Point Cloud Statistics

£
-
=
)
(3]
b
@
a

Elevation (m)

Mean
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5.5 OTo6paxkeHune o6naka touek (Point Cloud Rendering)

Busyannsauus obnaka ToYEK — 3TO pasfiMyYHble BapnaHTbl OKpaLMBaHUA TOYEK, Hanpumep,
no RGB, no BbicoTe, No GPS BpeMeHun, N0 MHTEHCMBHOCTW, MO Kiaccam, no ¢amnam u gp.

POINT CLOUD RENDERING

Viewer:

Point Size:

Colorby:  RGB v ] Blendintensit [ ] X-rayeffect (r

Elevation

GPS Time
Intensity

Class

Echo

Point Source ID
File

MpuMepbl OKpacku obnaka ToYek:

DB XEE

L

[lo BbicOTE
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POINT CLOUD RENDERING

Viewer:

Point Size:

Color by:

Mo GPS BpemMeHun

MAIN VIEWER OUD RENDERING

Viewer
Point Size:

Color by:

Range for color gradient

I e

Unclassified

o
ALL OFF L

‘ ADD L]
Bullding
REMOVE
- [Par—

Mo nnoTHOCTKM obnaka

MAIN VIEWER 2 POINT CLOUD RENDERING

a0
(m[]

Viewer.

R
N

Point Size:

Color by:

- |_{mihs] mihs e

Mo knaccam

JelGeo
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POINT CLOUD RENDERING

Viewer:
Point Size:

Color by: |_File

Mo ¢pannam

5.6 NopusoHTanbHbIN cpe3 (Horizontal Slice)

dyHKUMA «Fopru3oHTanbHbIN cpe3» (Horizontal Slice) nossBonsaeT npocMaTpuBaTb 06n1ako
TOYEK C FOPU3OHTaNbHOIro UM BEPTUKASIBHOTO pakypca.

« Tool Pointcloud Image Model Project SLAM About

PRBEOdEE L
Shce e 4 ¥ Fixelevationtozero [ C @&

PARTIAL VIEWER

JelGeo
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. & Skethckness fm): 0.2 © Movngstip(my: 02 0 skemods 4 &[] Fxclovationtozoe O O 4

® PAHTIAL VIEWER

LLlenkHnTe npaBor KHOMKOW MbILWWN Ha 3HAYOK HacTpoek «4YacTU4Horo npocmoTpa» (Partial
Viewer) ona ycTaHOBKM «UKCUpPOBaHHOM WMPUHDbI» (Fixed Width).

File Render Tool Pointcloud lmage Model Project SLAM About

HoPROBIaCRECO - RBLA=BD L

Sice elevation (m) © W sice thickness (m) % Moviag step (m) b Fixelevationtozero (3 O @

MAIN VIEWER ® @ PARTIAL VIEWER
oo
0Oa
R

N,
4

EEQRaa e

W) Fixed w

Fixed step length (m)

JdelGeo



https://geodetika.ru/
https://geodetika.ru/
https://geodetika.ru/

6 UMnopT faHHbIX

1. Haxxmute «SLAM Manager» (YnpasneHue SLAM).

3 RobotSLAM Engine

File Render Tool Pointcloud Image Model Project SLAM About

Qe ELUE O

MAIN VIEWER SLAM Manager

2. OTkpoeTcs okHo «SLAM Management» (YnpasneHue SLAM).

[ RobotSLAM Engine — a X

File Render Tool Pointcloud Image Model Project SLAM About

9 oEEET O
1AIN SLAM MANAGEMENT

Vehicle Type:

Environment
Directory Path
O Generate @ Replay

RTK Threshold(m): 03 : ) useGNssFactor [ ] Use Loop Detection

OOOKR 0B 2w

Laser File
Gps File:
Motor File
IMU File:

Image Dir

- FILELIST
® ® EDGE VIEW WINDOW. SLAM MANAGEMENT

ScanNum: 30 . (W] Edgel (W) Edge2 LoG

TRANY [15:33:43] Program Initialized!
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3. Ha cTpoke «Directory Path» (JupekTopus) Haxxmute «Change» (M3MeHUTb).

4. [lanee BbiGepuTe NyTb NPOEKTa CbEMKU U HaXMUTEe «Bbl6op nanku».

8 RobotSLAM Engine

¥ Open Directory
[ & > v~ 4 < RobotSlam > 20230426134606 >

{ Ynopagounts ¥ Hosas nanka
A Mnagnas Vma
OneDrive - Persc B BASE
BN CALIBRATION_CAMERA
BN CALIBRATION_PP
. CAM
m CAMERA

B deskewd

Manka: | 20230426134606
Comen

© ©  EDGEVIEWWINDOW
scanNum: 30 . [H) Edgel (W] Edge2

EDGETYPE

SLAM MANAGEMENT

Vehicle Type:

Environment
Directory Path: |
) Generate play

RTKThreshold(m): ~ 003 . [) UseGNSSFactor [ ) Use Loop Detection

OCOOKR*OwB2iw

Laser File:
Gps File:
Motor File:

IMU File:

Image Dir: CHANGE

FILELIST  SLAMMANAGEMENT

LOoG

[15:33:43] Program Initialized!

5.1 Ecnv ckaHMpoBaHue anunochk He 6onee 20 MUHYT, B cTpoke «Environment»
(OKpy>xeHune) ycTaHoBUTe 3HadyeHne «Universe» (YHUBepPCanbHOE), 3aTEM HaXXMUTe

Knasuuly O] Anda Ha4dana nMnopTa AaHHbIX.

&
7

5.2 Ecnun ckaHnpoBaHue gnnnocb 6onee 20 MUHYT, B CTpoke «Environment» (Okpy>xeHune)
ycTaHoBUTe 3HauyeHune «Outdoor» (Ha ynuue), 3atem HaxxmuTe knasuwy B ona Hayana

MMMOPTa AaHHbIX.
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[ RobotSLAM Engine

File Render Tool Pointcloud Image Model Project SLAM About

B Rio il O CYE - )

MAIN VIEWER
EE Vehicle Type: Handheld
L4

SLAM MANAGEMENT

Environment Univ
" B ES————.
N

: ‘ Directory Path: ~ ‘Geod

O Generate Replay

RTK Threshold(m): [ useGNsSFactor [ UseLoop Detection

Laser File:

Gps File:

Motor File:

IMU File:

Image Dir

- FILELIST
EDGES MANAGEMENT & ®  EDGEVIEWWINDOW 3 EL RN GEPE Y

I::\@ @ @ scanNum: 30 (W) Edgel (W] Edge2 LOG

EDGETYPE SCANFROM SCANTO TRANX TRANY [15:33:43] Program Initialized!

5. JoXanTecb 3arpyskun AaHHblX, 3aTeM HaxmuTte «Finish» (3aBepwnTb).

B RobotSLAM Engine
File Render Tool Pointcloud Image Model Project SLAM About

H2aoEECT o

MAIN VIEWER SLAM MANAGEMENT

Vehicle Type: Handheld

2 00
ey

Environment: Univ

K,

Directory Path:  ‘Geod Robotslamy/ 2!

Laser File:

EERDOBA o

Gps File:

Motor File:

IMU File:

Image Dir:

Msg count Next msg step
EDGES MANAGEMENT & 8 EDGE VIEWWINDOW

E‘@ @ @ ScanNum @ edger (W) Edge2

Near scans: (m] Show Scans [ ] Show Axis
EDGETYPE SCANFROM SCANTO TRANX TRANY

FILELIST  SLAMMANAGEMENT
LOG

[16:14:26] gs100s_2023-01-11-09-33-43 _filter_map. las Added successfully
[16:14:26] gs100s_2023-01-11-09-33-43_map.las Added successfully

JelGeo
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7 AKcnopT o6s1aKa TouekK

1. lnsa akcnopTa obnaka Toyek HaXxxMnTe knasuwy «Export Pointcloud» (3kcnopTmpoBaTb
obnaKo ToYek).

SLAM MANAGEMENT

Vehicle Type:

Environment:

Directory Path:

() Generate

(® Replay

RTK Threshold(m): ~ 0.03 | UseGNSSFactor [ | UseLoop Detection

OOOR"OmEB2A
Export Pointcloud

Laser File: HANGE

Gps File:

2. BbibepuTe NyTb coxpaHeHus B none «Save Directory» (AMpekTopmsa coOXxpaHeHus).
3. Haxxmute «OK» gna akcnopTa.

s Save LAS File

(m] save Smooth PointCloud [ ] Recolorize Smooth PointCloud [ | Delete Origin PointCloud

A
Voxel Space: 0.02

L4

[ ] colorize Origin PointCloud

Save Directory:  /LAS/

[ ] Transform PointCloud (W] use RTK points (W] use GCP points
Statistics: COMEPUTE PARAMS

IMPORT CSV DELETEPOINT SAVEPOINTS

TIME ICE CE
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8 3KcnopT LBeTHOro o6s1aka Touyek

Ecnn npu cbemke Oblna ncnonb3oBaHa KamMepa, MOXHO BbIr'py3nTb LLBETHOE obnako To4ek.

1. dnsa akcnopTa uBeTHOro obnaka Touyek HaxxmMmuTte Knasuwy «Export Pointcloud»
(9kcnopTrpoBaTb 061aKo TOYeK).

SLAM MANAGEMENT

Vehicle Type:

Environment:

Directory Path: CHANGE

() Generate @ Replay

A

RTK Threshold(m):  0.03 [ ] UseGNSSFactor [ | Use Loop Detection

XY TE Y] BT

Export Pointcloud

Laser File: CHANGE

Gps File: CHANGE

2. BbibepuTe NyTb coxpaHeHus B none «Save Directory» (dupektopusa coxpaHeHnus). Ecnny
BacC eCTb NaHopaMHble BNAeo, BbibepuTe NyHKT «Colorize Origin PointCloud» (PackpacuTb
ncx. obnako Touek) nnun «Colorize Smooth Pointcloud» (PackpacuTb 06p. 061ako Touek).
Haxmnte «OK».

s Save LAS File ? X

(m] save Smooth PointClouc [ | Recolorize Smooth Point [ ] Delete Origin PointCloud

e A
Voxel Space: 0.02

v

(m] colorize Origin PointCloud

Save Directory:  /LAS/

[ ] Transform PointCloud (m] useRTK points (W] use GCP points

Statistics: COMEPUTE PARAMS IMPORT CSV DELETEPOINT SAVEPOINTS

TIME

DelGeo 37


https://geodetika.ru/
https://geodetika.ru/
https://geodetika.ru/

9 3KCI'IOpT OaHHbIX B aGCOJTIOTHbIX KoopAUHaTaX

9.1 Mpyn HaNMYUKN KOHTPOJIbHbIX TOUYEK

[Tpumedyarne. rpoyecc co34aHnNsa KOHTPOIbHbIX TOYEK OfMCaH B PyKOBOGCTBE 110
aKcriiyaraymm RobotSLAM

1. Ana akcnopTa obnaka ToYeK B abCOMOTHBIX KOOpAMHATaX HaxXMnTe knasuwy «Export
Pointcloud» (9kcnopTuposaTb 06/1aK0 TOYEK).

SLAM MANAGEMENT

Vehicle Type:

Environment:

Directory Path: CHANGE

() Generate @® Replay

A

RTK Threshold(m): ~ 0.03 [ ] UseGNSSFactor [ | Use Loop Detection
mp ¢ e o
OOOR 0B
Export Pointcloud
Laser File: CHANGE
Gps File: CHANGE

2. BbibepuTe NyTb coxpaHeHus B none «Save Directory» (JMpekTopmsa coXxpaHeHus).
MNMocTaBbTe ranoyky HanpoTtme «Transform Point Cloud» (TpaHcdopmmpoBaTb 061aKo
Toyek) n «Use GCP points» (Vicnonb3oBaTb KOHTPOJIbHbIE TOUYKKM). HaxkmunTe «OK».

s Save LAS File ? X

(m] save Smooth PointCloud ] Recolorize Smooth PointCloud [ | Delete Origin PointCloud

I a
Voxel Space: 0.02

v

[] colorize origin PointCloud

Save Directory:  /LAS/
I [m] Transform PointCloud (] useRTK points (W] useGCP points
Statistics: COMEPUTE PARAMS IMPORTCSV DELETEPOINT SAVEPOINTS

TIME H ¥YSOURC T H XTARGET YTARGET
[

CANCEL 3
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dain KoopAnHaT KOHTPOSbHbIX TOYEK A0MKeEH BbiTb B popmMaTe *.txt unu *.csv, cogepxatb

msa Toukn, BocTok, CeBep 1 BeicoTy, 6e3 3aronoBka:

E  Gepstxt X +

X fwE BEE

Pt1,440312.809,2564767.234,49.
Pt2,440291.344,2564786.451,49.
. 795

Pt3,440276.783,2564797.531,49

Pt4,440271.318,2564791.187,49.
Pt5,440258.875,2564777.565,49.
Pt6,440261.878,2564762.343,49.

844
812

788
764
77

Pt7,440277.08,2564750.031,49.776

Pt8,440290.415,2564741.284,49.
Pt9,440304.496,2564741.261,49.

MpumMep nmnopTa *.csv panna:
A B C

6
2

8_| 19673 60.8371

16.3917 105.6609
-40.3669 107.381
10 -28.6977 62.6163

8
815

D

-79.6854
-79.7401
-79.8624
-79.8058

B konoHkax 8, 9, 10 A4enkn oTMeYeHbl 3€/1IeHbIM — 3TO 3HAYMUT, YTO pesynbTaT
ygooBneTBopuTenbHbIn. N8 npoaomkeHmsa Haxmute «Confirm» (MoateepanTb).

Enable RTK Record: (M) Enable GCP Records.
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9.2 lNpu ckaHnposaHuu B pexxume RTK

1. B okHe «SLAM Manager» (YnpasneHne SLAM) HaxxmuTe «Mepe3anycTUTb npoL,ecc»

(Replay Process) 1 noctaBbTe ranoyky HanpoTtue «UAcnonb3osatb FTHCC pgaHHble» (Adjust
with GNSS).

SLAM MANAGER

Platform:

Scanning Type:

Directory Path:  D:/182-shate/202405291

*) Process PointCloud @® Replay Process

[_) Adjust with loop ] Adjust with GNSS| EPSG SETTING

RTK XY Thre>ho!d(m)

OO@'H/‘@

Vert File:

RTK Z Threshold(m)  0.10

Edge File:

GCP File: D:

2. Ina skcnopTa obnaka ToYek B abCOMOTHbBIX KOOPANHATAX HaxXMnTe Knasuwwy «Export
Pointcloud» (9kcnopTupoBaTb 06/1aK0 TOYEK).

SLAM MANAGEMENT

Vehicle Type:

Environment:

Directory Path: CHANGE

() Generate (@) Replay

RTK Threshold(m):  0.03 : [7] useGNSSFactor [ ] Use Loop Detection

oOOoOR 7OmB2x

Export Pointcloud

3. BbibepuTe nyTb coxpaHeHus B none «Save Directory» (JupeKkTopus coxpaHeHus).

MNMocTaBbTe ranoyky HanpoTtme «Transform Point Cloud» (TpaHcdopmmpoBaTb 061aKo
Touek) n «Use RTK points» (Mcnonb3osaTb RTK).

Save Detail Colorized PointCloud [M] Savein Seperated Files = —

Save Subsampled PointCloud  VoxelInterval(m): ~ 0.015

[m] colorize Original PointCloud
SaveDirectory: D:/182-shate/20240529111134/LAS

() Transform PointCloud | M) Enable RTK Records [_) Enable GCP Records

Statistics: CALCULATE TRANSFORMATION IMPORT CSV  DELETERECORDS ~SAVE RECORDS

4

CONFIRM CANCEL
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4.1 Ecnn Bce CHATbIE TOYKN UMEKT GUKCUPOBAHHOE pPELLUEHNE N NOACBEYEHDbI 3e/1eHbIM, KakK
NnokKasaHo Ha N300paXKeHUn HMXe, HaXXMnUTe «OK».

( us Save LAS File

B| Save Smooth PointCloud

Save Directory:
M| Transform PointCloud

-0 Unqualified Rate: 0

5324000
5327.000
5328.000
5330.000
5331.000
5333.000 -
5334000 -
5335.000 -
5336.000
5337.000

5 000 -8

4.2 Ecnu HEKOTOpPblE TOYKKN NMnogcBeYY€EHbl KpaCHbIM - yaoannTte ux. [ns aToro Bblgennte

440314.523

440313.197

440312.484

440311159

2564765.678

2564767.013

64767.791

2564769.457

440310.343 2

440309122

440308 409

440307 .593

440306,982

440306.167

440305.350

2564772902 ¢

2564773791 &

2564774.679

2564775.56%9

2564776.236

Recolorize Smooth PointCloud

8| use RTK points

PUTE PARA

IMPORT C

use GCP points

DELETE POINT

Delete Origin PointCloud

A

Touky, 3aTeM HaxmuTe «DELETE POINT» (YoanuTb TouKy). 3aTeM COXpaHUTe TOUKKN nepeq,
akcnopToM obnaka. [na atoro HaxmmTe «SAVE POINTS» (CoxpaHuTb Toukn). lMocne aToro,
HaxmuTe «OK» ana akcnopTta obniaka ToYek.

13340.000

13343.000

13346.000

13349.000

13352.000

13354.000

13357.000

13360.000

13363.000

13488.000
13490.000

13494.000

JelGeo

534046.336 2533587.440

534047.159 2533586.224

534047.983 2533585.118

534048.806 2533584.012

534049.321 2533583.017

534050.041 2533582.243

534051.274 2533581.360

534052.711 2533581.142

534053.942 2533581.145

534049.647 2533574.933

534050.055 2533575.931

534050.771 2533577.151

96.357

96.373

96.350

96.377

96.331

96.339

96.343

96.379

96.342

96.259

96.228

96.058
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10 O6paboTKa gaHHbIX

Mepen HavyanoM 06paboTKM AaHHbIX, 3arpy3nTe NPOeKT N oTKponTe «MeHepxep SLAM»
(SLAM Manager)

File Render Tool Pointcloud Image Model ProjectAbout

@ @ & {:} RTK Configuration

MAIN VIEWER Merge SLAM Projects

8% SLAM Manager

RA

File Render Tool Pointcloud Image Model Project SLAM About

RGO

MAIN VIEWER

QD

") Process PointCloud ® Replay Process
Adjust with loop Adjust with GNSS l
" + P=
000K "o Bw
[ byl

Prev.Frame(s): W) Display PointCloud

DelGeo
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10.1 O6paboTKa faHHbIX (CKaHep B pyKax)
10.1.1B6e3 RTK

OTkponTe npoekT, HaxxaB «BbIBPATb MAMNKY» (SELECT DIR), ycTaHoBUTE dnaXkok
«O6paboTaTb 06nako Touyek» (Process Pointcloud), 3aTeM HaxxmuTe «HayaTb 06paboTKy»
(Start Process). lNMocne 3aBepLueHns 06paboTKM aKCNOPTUPYNTE 061aKO TOYEK.

SLAM MANAGER

Platform:

Scanning Type:

Directory Path: D 0 SELECT DIR

@ Process PointCloud () Replay Process

Min Distance(m): 0 Max Distance(m):

Msgcount: 0O Start msg SEQ:

O0OKR "0uE

Start Process

10.1.2 CRTK

1. OTKkponTe NpoekT, HaxkaB «BbIBPATb MANKY» (SELECT DIR), ycTaHOoBUTE dnaxKok
«O6paboTaTb 06N1aKo Touek» (Process Pointcloud), 3aTeM HaxmuTe «HayaTb 06paboTKy»
(Start Process).

SLAM MANAGER

Platform:

Scanning Type:
Directory Path: D:/194-NFJY/3dai-703/20240731154920 SELECT DIR

® Process PointCloud ") Replay Process

v

A
Min Distance{m) 0 Max Distance{m) 80.0

A

Msg count: Start msg SEQ:

OO0OR *OFB

Start Process
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2. BbinonHMTe KOPPEeKTUPOBKY AaHHbIX ¢ noMoLblo GNSS. YcTaHoBUTE diaxkku
«MoBTOpHan o6pab6oTka» (Reply Process) n «<Koppekuusa ¢ GNSS» (Adjust with GNSS),
3aTeM HaxmuTe «HauaTtb 06paboTKy» (Start Process), 4To6bl 06paboTaTb AaHHbIE.

< Rendering

SLAM MANAGER

Platform:

Scanning Type:

Directory Path: DY SELECT DIR o~

) Process PointCloud ®) Replay Process ~

& |
Adjust with loop = Ad]ustwrthNSS‘ EPSG SETTING ;

RTK XY Threshold(m) 2 RTKZ Threshold(m»

v

OOOR OB W

3. Janee He06XO0ANMO BbINOAHUTL KOPPEKTUPOBKY TPAEKTOPUM: HAXXMUTE 3HAYOK
«KoppekTuposka Tpaektopumn» (Adjust Trajectory), 4Tobbl Ha4aTb HAaCTPOWKY.

SLAM MANAGER

Platform:

Scanning Type:

Directory Path: C SELECT DIR

) Process PointCloud (® Replay Process

Adjust with loop M| Adjust with GNSS | EPSG SETTING
A

RTK XY Threshold(m): : RTK Z Threshold(m) 0.1

OOOKZosB

Adjust Trajectory

Vert File:
Edge File:

GCP File:

Prev.Frame(s): 600000 Show Axis

DelGeo
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4. Mocne KOpPeKTUPOBKN TpaeKTopum Toukn RTK 6yayT oTobpaXkeHbl Cregyrowmm
obpasom:

YcTaHoBuTe «Tun ckaHupoBaHua» (Scanning Type) kak «Prok3ak» (Backpack). Lanee
HakxmnTe «HauaTtb 06paboTKy» (Start Process).

Platform: B e WAl

SLAM MANAGER ® ® Rendering
Scanning Type: dheld
Directory Path: car AutoMobile

- WAV

~
< |
(® Process PointCloud (O Replay Process k.v‘)

Min Distance(m): 1.0 : Max Distance(m):  80.0 :
A
v

Msgcount: O : StartmsgSEQ: 0

OO0OR ”"OwEW

Laser File:

IMU File:
GNSSFile: D

IMG File:  D: o
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10.3 O6paboTKa AaHHbIX (CKaHep Ha aBTO)

YcTaHoBuMTE «TuUn ckaHupoBaHua» (Scanning Type) kak «k/ABToMO6unb» (Automobile).
Hanee HaxmnTe «<HayaTtb 06paboTKy» (Start Process).

SLAM MANAGER

Platform:

Scanning Type: Handheld
Backpack
Directory Path:  D/panadanutcar AutoMobile
—— V)_\

@ Process PointCloud ) Replay Process

Min Distance(m): 1.0 Max Distance(m):

Msg count: Start msg SEQ:

OOOR "OomEK

Laser File:

IMU File:
GNSS File:

IMG File:  D/f anutcar/CAMERA

DelGeo
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10.4 O6paboTKa gaHHbIX (ckaHep Ha BIJ1A)

»

!
|

YcTaHoBuTe «Tun ckaHupoBaHua» (Scanning Type) kak «BIMJ1A» (UAV). anee HaxmuTe
«Ha4yaTb 06paboTKy» (Start Process).

SLAM MANAGER

Platform: AutoMobile

Scanning Type: Handheld
Backpack

Directory Path:  D:/panadanutcar AutoMobile

R |

@ Process PointCloud ) Replay Process

Min Distance(m): 0 : Max Distance(m):

Msg count: Start msg SEQ:

A
v

OOOR *O&aBa

Laser File:

IMU File:

GNSS File:

IMG File:

DelGeo
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10.5 O6paboTkKa gaHHbIX (cKkaHep Ha BIBA)

OcTaBbTe «Tun ckaHupoBaHus» (Scanning Type) no ymonyaHuoo. Ecnu npm cbemke
ncnonbsoBanca RTK, HaxxmuTe «MepesanycTutb npouecc» (Replay Process) n yctaHoBute
cuctemy koopaunHaTt B «HacTtponku ESPG» (ESPG Setting). [lanee HaxmuTe «HavyaTb
06paboTky» (Start Process).

SLAM MANAGER

Platform:

Scanning Type:

ol v
St <20min 4
Directory Path: E:/3dai- 4145711 SELECT DIR

) Process PointCloud (® Replay Process

A

RTK XY Threshold(m): 0.05 RTK Z Threshold(m)

OOOR 0B

Adjust with loop M| Adjust withGNSS | EPSG SETTING
e

v

DelGeo "
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10.6 O6paboTKa AaHHbIX (ANUTENbHOE CKaHUpPOBaHUE)

Ecnu BpemMs ckaHnpoBaHus npesbiwaeT 20 MUHYT, NOCTapanTech 3aBepLllnUTb CKaHUPOBaHNE
B npeaenax aToro BpeMeHu. Ecnn e ofHO CKaHMpoOBaHMe 3aHMMaeT bonblie 20 MUHYT,
ycTaHoBuUTe «Tun ckaHupoBaHuA» (Scanning Type) kak «AnutenbHoe (>20 MUH)»
(LongTime (>20 MuH)).

SLAM MANAGER

Platform:

Scanning Type:

: Standard (<20min)

Directory Path:  E [LongTime (>20mim) _ | |
Outdoor (RTK enabled)

(O Process PointCloud @) Kepiay Frocess

Adjust with loop (W) Adjust with GNSS

RTK XY Threshold(m): 05 RTK Z Threshold(m) 0.10

OOOR *O&®@

v

10.7 O6paboTKa gaHHbIX (Ha ynuue ¢ RTK)

Ecnn npu ncnonb3oBaHUM HAaCTPOEK MO YMOMYaHUIO BO3HUKAKOT NpobieMbl ¢ 06paboTkom
AaHHbIX ¢ ncnonbsoBaHmeM RTK, nonpobyinTte ycTaHOBUTbL « TUN CKaHUpoOBaHUsA» (Scanning
Type) kak «Ha ynuue (RTK)» (Outdoor (RTK Enabled)).

SLAM MANAGER

Platform:
Scanning Type:

; ) _.| Standard (<20min)
Directory Path: 4571 | onaTime (>20min)

Outdoor (RTKenabled) | |

(@ Process PointCloud ~J REpiay FIoCeEss

Min Distance(m): 1.0 Max Distance(m):

Msg count: 0 Start msg SEQ: 0

OO0O0OKR 70owHW

[aHHbIN peXXnM MOXeT BbITb Nosie3eH ecnuv Npu CKaHNPOBaHUN BbINo Manio 06beKkToB
(Tpacchbl, Kapbepbl 1 T.4.).
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11 YpaBHUBaHMe 3aMKHYTOro xoga

1. Nocne 3aBepLleHnn O6pa6OTKI/I obnaka Tovek, yBeim4ybTe B JIEBOM OKHE MECTO Ha4alla
CKaHnpoBaHNA.

2. B npaBoM OKkHe yBenn4ybTe 3HayeHne «Near scans» (bnmx. ckaHMpoBaHMe) U NoCTaBbTe
ranoyky Hanpotue «Show Axis» (OTob6pa3nTb OCb).

3. HaxxMnTe Ha TOouKy B Hayase xofa, 3aTeM Ha TOUKY B KOHLLe XxoAa, YTobbl NpoBEPUTL
HEeCXoAMMOCTb Xoaa. [pn KOPPEKTHO BbINOSIHEHHOW CbeEMKE, OO0JIKEH ObliTb OA4NH CNOW
TOYEK B BEPTUKANbHOW NNOCKOCTU. B cryyae ecnu cnoes ABa — HEO6XOAMMO YPOBHATb XOA.
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File Render Tool Pointcloud Image Model Project SLAM About

Mo oEOGEE O

MAIN VIEWER

.
o
O
E
)
o
3

EDGE VIEW WINDOW

E(]D @ ?tj ScanNum: : u| Edgel (M| Edge2

EDGETYPE

' 2 214.100000 130.600000 -0.134391 0.180499 0.709498 -0.186454 -0.03451

4. Ecnn 06Nnako TOYEK He CXOOQUTCHA NN UMEKOTCSH OTKIOHEHNA B MECTe 3aMblKaHUA Xo04a,
HEeobXoANMO YPOBHATb Xo4. [/ 3TOro oTpefakTupynte MeToq ontummusaymm obnaka
«LOOP DETECTION» (OnpegeneHune xoaa).

Ha n3obpa>xeHnn H1MXxxe nokasaHo HECOOTBETCTBME TOYKM Havasna 1 KoHua xoga.

DelGeo i
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Mpouecc onTMMM3aLnm obnaka ToYeK C NOMOLLbH MHCTPYMeHTa obnaka «LOOP
DETECTION» (OnpegeneHue xoga):

[ RobotSLAM Engine - o

File Render Tool Pointcloud Image Model Project SLAM About
¥ A (el (4 7 o o
RoEGES

-

ﬂ

=
8 ;
&

12 CnusaHue npoekTtoB (Merge Projects)

ﬂpl/l pa60Te C 60NbWNM 06BEKTOM MHOrga npmnxoanTcd nNpoBoAnUTb HECKOJ/IbKO CbeEMOK
o6nakoB To4ek. C NMOMOLLLbHO AaHHOIO MHCTPYMEHTa MO>XXHO 06begMHUTb HECKOJIbKO
MPOEKTOB NMpun HannM4ynm nepeceKarwnxca 30H.

1. 3anyctute dpyHkumo «CnusaHue npoekToB» (Merge Projects).

2. BbibepuTe nanky, B KOTOpon 6yaeT coxpaHeH 06befMHEHHbI NPOEKT B pa3aene
«06beauHUTb NpoekT» (Merge Project).

Merge Project: SELECT DIR

Add Project

DelGeo 52
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3. BbibepuTe NpoeKTbl, KOTOpble XOTUTE 06BEANHUTL NO oYepean B pasgene «[,o6aBuUTb
npoekTt» (Add Project), n Haxxmute «HavaTb» (Start).

BEGIN

E:/A-RobotSLAM/data1218/20231218163216-1
E:/A-RobotSLAM/data1218/20231218164459-2

4. Haxxmute «MeHepxep SLAM» (SLAM Manager) , OTKPOWTE HOBYIO Nanky, Bbibepute

«MoBTOp» (Replay), HananuTe coBnageHue, n HaxmMmnTe «OnTuMnsnposaTb» (Optimize) / .

Mocne 3aBepLlleHnd coBnageHna, Ha>xxMmnTe m 014 COXpPaHEHNA TPaEKTOPUN.

Tool Pointcloud image Model Project SLAM About

SS&EGET 0
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13 PyyHas knaccudpukaums obnaka Touek

[aHHaa GyHKUMSA no3BoNAET KnaccudnumpoBaTb TOUKN MO KaTEropusaMm, Harnpumep,
«3emMna», «PacTutenbHoCcTb», «CTpoeHua», «llym» n 1.4.

[aHHas QyHKLMA NO3BONAET TakXe yaanuTb ABUXYLLMECA 06beKTbI (H0AM, MaLLVHbI U T.4.).
Huxe 6ygeT paccCMOTpeH NpuMmep Knaccudukaums wyma.

1. Haxxmute «Browser Page», 3aTemMm «Manual classification» (PyyHas knaccuoumkaums).

- RobotSLAM Engine
File Render Tool Pointcloud Image Model Project SLAM About

Mokl ¥ o

MAIN VIEWER = Drowser Page

|
] ]

R

3 RobotSLAM Engine
File Render Tool Pointcloud Image Model Project SLAM About

HoRPeRDRllakaeo2E00 B LGES

MAIN VIEWER Manual classification
og ;
8

2. Haxxmute «Target class» (LleneBas kaTteropus) n Bbibepute HE06X0AMMYH KaTeropuro
ANs Knaccupukaumm.

[ RobotSLAM Engine
File Render Tool Pointcloud Image Model Project SLAM About

He@PROBHSROXIX2EOC " MBLISBE
wer ¥ _Inputclasses: Class 0-23 E: Target class: | [1] Ur ed v Selection tools: E‘T Q L/J m Q Surface model: " ;@5

# Current viewer: Ma

MAIN VIEWER

3. Bbibepute «Low point(noise)» (HMxHAA Touka (Wwym)), unm niobyro Apyryro KaTeropuo.

DelGeo 54


https://geodetika.ru/
https://geodetika.ru/
https://geodetika.ru/

B RobotSLAM Engine
ile Render Tool Pointcloud Image Model Project SLAM About

HoRAPROBPIaBODRECC M RELIBE

éCurrentviewer: v Inputclasses: Class 0-23 %: Targetclass: [7] v Selection tools: |:‘.* @ L/\J m @ Surface model:

[0] Created, Never Classified
AIN VIEWER [1] Unclassified

[2] Ground

[3] Low Vegetation

[4] Medium Vegetation
[5] High Vegetation

6] Building

[7] Low Point (Noise)

4. Haxxmute «Partial Viewer» (HacTW4HbIn NpOCMOTP).

3 RobotSLAM Engine

File Render Tool Pointcloud Image Model Project SLAM About

Q@D@@HI 2B OISO RWEOLBE B

E=

v Inputclasses: Class 0-23 H= Target ¢ partial Viewer 2" v | Selection tool

MAIN VIEWER
||

5. HaxxmuTe npason kHonkon Mbiwn no «Set the displayed area for partial viewer»
(YcTaHOBUTb OTOOpaXKeHHYO YacTb A1 YaCTUYHOro NPoCMoTpa).

(B RobotSLAM Engine
File Render Tool Pointcloud Image Model Project SLAM About

Ho@PROBHISRODREOCC RELG=R

urrent viewer: M v _Inputclasses: Class 0-23 E: Targetclass: _[7] v_ Selection tools: [} Q L/\J m @ Surface

MAIN VIEWER 9 PARTIAL VIEWER

==
=

@ Set the displayed area for partial viewer (C)

L3 Setting X

Fixed width (m)

(] Fixed step length (m)
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7. C NoOMOLLbIO N1eBOW KaBULLM MbILLUK BblAeNINTEe Y4YacTOK B JIEBOM OKHe.

B RobotSLAM Engine

File Render Tool Pointcloud Image Model Project SLAM About

HomPRDzIaE©®2E

i Current viewer: v Inputclasses: Class0-23 )

MAIN VIEWER
(1]

DelGeo
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8. IameHunTe «Current Viewer» (AkTnBHOe okHO) Ha «Partial Viewer» (YacTuyHbin
NPOCMOTP, NpPaBoOe OKHO).

B RobotSLAM Engine

File Render Tool Pointcloud Image Model Project SLAM About

SAPROFPIaBODR2ECE - NELIBE
. o "l e
it viewer. v Inputclasses: Class 0-23 B= Target class: ¥ Selection tools:

Main Viewer

Partial Viewer

-
i j
ok
5
0 <
)
[
=

9. Boibepute MHCTPYMEHT B «Selection tools» (MHCTpyMeHTbI BbligeneHus).

B RobotSLAM Engine

File Render Tool Pointcloud Image Model Project SLAM About

1R ORECE " RBLBEBE
i Current viewer: b 4 Class 0-23 g: Target class: ¥ | Selection tools [__f [/\ ]\/\/l m Q Surface model " @

MAIN VIEWER & PARTIAL VIEWER Rectangular (Q)

. RobotSLAM Engine

File Render Tool Pointcloud Image Model Project SLAM About
Hoe@PROPBISBODREOCC  MBLGEE
Ei ) v _ Selection tools; [} ‘ Q L/\J m @ Surface model: " ;@S

Current viewer: P e v Inputclasses: Class 0-23 Target class:

MAIN VIEWER PARTIAL VIEWER Rectangular (Q)
CIC] e k :
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10. BbigenuTte WwWyM B MpaBOM OKHe U KnaccnoununpymTe ero.

B RobotSLAM Engine
File Render Tool Pointcloud Image Model Project SLAM About

CLOUD RENDERING

Transparency

FILELIST

11. lWym oTo6pasnTca KpacHbIM B OKHE CrieBa.

. RobotSLAM Engine
File Render Tool Pointcloud Image Model Project SLAM About

APREBlaRBORRXECD

&=

urrent viewer: P v _Inputclasses: Class0-23 B__ Targetclass: [7]

MAIN VIEWER
ool
(m] ]
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12. 9kcnopTnpymnTe 06/1aKko Touvek. Mpun akcrnopTe BbibepuTte «Co3aaHo, He
KnaccupuumpoBaHo» (Created, Never Classified), kak nokasaHO Ha BTOPOM M306pakeHunn,
HaxXmuTe OK 1 BbibepuTe NyTb COXpaHeHUsA obnaka.

File Render Tool Pointcloud Image Model Project SLAM About

BORROQERELIEHG

Export Point Cloud X

XRange (m)

Select Classes X

CLASS

[1] Unclassified
{2] Ground
[3] Low Vegetation

[4] Medium Vegetation
X Range (m
YRange (m [5] High Vegetation
ZRange (m [6] Building
TRange(s) [7] Low Point (Noise)

Intensity Ra 8] Reserved

M| Classes [9] Water

3 } PREVIEW
{10] Rail :
,

[11] Road Surface | oK

[12] Reserved ’ CANCEL

[13] Wire - Guard (Shield)

[14] Wire - Conductor (Phase)
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14 YpaneHne noToJiKa noMew,eHnn (gNns aeMoHCcTpaLuunmn)

1. UmnopTupymnTe 06nako TOYeK.

{8 RobotSLAM Engine

O
u
g
1]
)5
w
=

LIST  POINT CLOUD RENDERING

2. Haxxmute «Browser Page».

3 RobotSLAM Engine
File Render Tool Pointcloud Image Model Project SLAM About

3 ©)|Ql| & o)

MAIN VIEWEF Browser Page

3. anee HaxmuTe «Horizontal slice» (FTopn3oHTanbHoe ceyeHune).

B RobotSLAM Engine
File Render Tool Pointcloud Image Model Project SLAM About

HoRPROBHaBODREOCERXBUBGEE

MAIN VIEWER Horizontal slice

4. OTmeTbTe «Slice mode» (Pexunm ceuyeHus).

. RobotSLAM Engine

File Render Tool Pointcloud Image Model Project SLAM About

HeoPROBINISRODREOC I RNBELGE R

Slice elevation (m):  1.652 : R slice thickness (m):  0.20 : Moving step (m): 20 : [m] slice mode 4 /z."' (] Fixelevationtozero [ C Q

MAIN VIEWER
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5. YcTtaHoBuTe «Slice elevation» (BbicoTa ceuenuns) n «Slice thickness» (TonuwuHa
ceyeHus).

[ RobotSLAM Engine
File Render Tool Pointcloud Image Model Project SLAM About

Ma@PROBISRODRECC I RBOBEEE

Slice elevation (m): 0] : \R| Slice thickness (m):  2.00 i Moving step (m): ) : [m] slice mode & m () Fixelevation to zero [J C Q

v

MAIN VIEWER

6. Haxxmute «Export point cloud in the rectangular area» (3xkcnopTupoBaTb 061aK0 TOYEK B
NPAMOYrOSIbHOM MAIOCKOCTH).

[ RobotSLAM Engine
File Render Tool Pointcloud Image Model Project SLAM About

Efm@tﬂﬁl@ﬂl T BRODRECCNBPLIBE

A

Shceelevaﬂon(m) : R Slice thickness (m):  2.00 Moving step (m):  0.20 : (] Slicemode %~ ﬂ (] Fixelevation to zero ] C &

v

MAIN VIEWER Export point cloud in the rectangular area FILE

7. Bblgenute HeobxoanmMyro obnacTb.

B RobotSLAM Engine o X

QG

Movint

File Render Tool Pointcloud Image Model Project SLAM About

FILELIST

@EQBEA S >

POINT CLOUD RENDERING

“ O g P53 ! g .. g ral ;': a asiadf WAL IS uq""gzazsgji
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8. CoxpaHunTe 0b6nako TouYek.

[ output path %

Elements (F:) > generation3 > 20230712084121 LAS refine b 2 i v

31haoji-0613d:
| 32hao-7lou-du 20230712084121.1as
| 324demodata

47haoji

52haoji

202305190927

CAD mapping

| cass11

| cc10.18

DELLtransfer

dongxing2304

from DESKTP C

fromyang

generation3

JinanWork

HEE(N): [slice point cloud
SRR LAS (“as)

~ REXHE (S B

Informat... X

File Saved!

9. HaxkmnTe npaBont KHonkon Mblwm no «Point cloud» (O6nako Touyek) n HaxxkmnTe «Add
Files» 4yT06bl MMNOPTUPOBATbL COXPaHeEHHOE 061aKo Toyek 6e3 NoToskKa.

B Add Files X

> Elements (F:) » generation3 » 20230712084121 LAS refine % iR P
FILELIST

a0~ FERaE =-m @
7R I1-85-Drone -eco Plus +LiDAR-wiz &% ) e

BE##I-#1iZ-Drone-eco Plus+LiDAR-wiz
20230712084121.las
Point cloud

31haoji-0613data
slice point cloud.las i PEED T AS T 16,754 KE Mo

32hao-7lou-duogefangjian
32fEdemodata

47haoji

52haoji
20230519092731-louding
CAD mapping

cass11

€C10.18

DELLtransfer
dongxing230413

from DESKTP Comp
fromyang

generation3
i POINT CLOUD RENDERING

ZEEN): | slice point cloud.las All supported formats (*.cm

1TH(0) iR
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10. 3arpy>xeHHoe obnako Toyek 6yneT 6e3 Kpblwn.

DelGeo
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15 ABTOMaTU4YeCcKas Bbirpy3kKa noBepxHocTu (yaaneHue
00DbEKTOB)

B nporpamme npegycMoTpeHa cneumanbHaa GyHKLUA AN BblAENEHUA N3 CbEMKUN TOYEK,
KOTOpPble OTHOCATCA K MOBEPXHOCTU CHUMaEMOoro obbekTa. 9Ta PyHKLKNA HasbiBaeTcs «Las
Tools» (MHCTpyMeHTbI Las).

1. UMnopTupynTe ob6nako Toyek. [118 3TOro HaXxXMUTe NpPaBon KHOMKON Mblwmn no «Point
cloud» (O6nako Touek) n Haxmute «Add Files» (Jo6aBuTb pann).

FILELIST

€ Datum points

‘;,J Trajectory of camera

< Trajectory of IMU

m o ' Add Files I il

! vector @)  FileInformation
®  Hide Undisplayed Items

@  Show Allltems

Change Points Status

Remove All

2. HaxxmuTte «Point cloud» (O6nako To4yek), 3aTeM «Las Tools» (MHCTpyMeHTbI Las).

. RobotSLAM Engine

File Render Tool JZMIESEICE image Model Project SLAM About
HAMEC oo HQBREOT - RBELOBE
MAIN VIEWER ' Correction Based On IMT
Las Tools
? Manual classification

Horizontal slice

|  Point cloud segmentation

Point Cloud Statistics

delGeo o4
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3. Boibepute Tmn «Terrain» (MecTHOCTb) U cTeneHb «Fineness» (KauyecTBo). HaxxmuTe
«Run» (3anycTtuTb).

¥ Las Tools ? X

File List:

() wilderness @) nature O () metropolis

() coarse (" ) extra_fine () ultra_fine (@ hyper_fine

Save path:

4. 3arpysunTe ¢ann, co3gaHHbIn B nNpeablayLiem ware.

N > Elements (F) > 31haoji-0613data > 20230614030940 > LAS v C | ELAS=HER
=23 = - [N
B s A el FN
[ 20230614030940 0.las 2023/7/14 11:41 LAS STt 351,754 KB
[ 20230614030940 0 nature.las ] 2023/7/1411:50 LAS 3244 351,754 KB

(] 20230614030940 1.las 2023/7/14 11:41 LAS 32t 353,662 KB
[ 20230614030940 1 nature.las 2023/7/1411:50 LAS S 353,662 KB

)

64 (D)
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5. Haxkmute «ALL OFF» (BbikNtoUnTb BCE) 1M NOCTaBbTe ranoyky HanpoTtme «Ground»
(3emns).

B RobotSLAM Engine
File Render Tool Pointcloud Image Model Project SLAM About

POINT CLOUD RENDERING

A0
Nl

o)
]
i
g
o
&l

6. 9kcnopTnpymnTe Kateropuo «Ground» (3emns):

Export Point Cloud X

_J XRange (m)
[ ] YRange (m)
| ZRange (m)
| ] TRange (s)

__] Intensity Range

(W) Classes [2] Ground :: SELECT CLASS
—_— PREVIEW

230614030940/LAS/ 1S D SELECT PATH
——— CANCEL

delGeo
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File Render Tool Pointcloud Image Model Project SLAM About

MaPRABINSRODREQEFRBUOBBE

MAIN VIEWER

B RobotSLAM Engine

File Render Tool Pointcioud Image Model Project SLAM About

HeomPRLOBIaBODRXECE - R

MAIN VIEWER

:

DelGeo

i ort Point Cloud

(") X Range (m)
(") YRange (m)

(] zRange (m)

TRange (s)

] Intensity Range

Classes | [2] Ground 2= SELECT CLASS
230614030940/LAS/ground.las =) SELECT PATH

POINT CLOUD RENDERING Ry

S

Point Size:

Transparency X-ray effect (requires normals) /

Color by v Blend intensity to coh "

I created, Never
Unclassified

. Ground

- Low Vegetation

- Medium Vegetation
High Vegetation
Buiking

Low Point (Noise)

- Reserved
FILELIST POINT C
LOG

[11:41:35] 20230614030940_1.las Added successfully
30614030940_0.las Removed
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16 KoHBepTUpoBaHue ¢pannoe 061akoB TouekK

Mo ymon4yaHuto, MO RobotSLAM akcnopTupyeT obnaka Touyek B popmaTte LAS, ogHako, ons
HEKOTOpbIX 3afad Heobxogumbl gpyrue popmaTtbl. B [10 RobotSLAM BCTpoeH KOHBepTEp,
KOTOpbIN nogaep>xunsaeTt popmaThl txt, pts, Xxyz n gp. B aTom pasgene byaeTt nokasaH
npuMep KOHBEPTUPOBaHUA B popmart pts.

1. HaxxmuTte «Format Conversion» (KoHBepTayus).

2. 3arpysuTte ¢ann B pasgene «Input» (Beopg).

3. lo6aBbTe MeTop, «Data filtering» (PunbTpaumnsa gaHHbIX), Haxkas «Add» (Job6aBuThb).
4. BbibepuTte nyTb coxpaHeHns B pasgene «Output» (BoiBoa).

5. BeeguTte cydoukc dpanmna B «File name suffix» (Cydpukc nmenun danna).

6. BbibepuTte popmaT «pts» B «File Format» (bopmaT daiina).

F:/31haoji-0613data/20230614030940/LAS/20230614030940_0.1as

Files:  F:/31haoji-0613data/20230614030940/LAS/20230614030940_1.las
REMOVE

Data Filtering(0,0,0,0,0,0,0.000,0.000,0.000,0.000,0.000,0.000,0.000,0.000,0,0) . DD
Steps:
REMOVE

(] Processing file in sections

Save path:  Fu CHANGE

File name suffix:{ -pts File format: s) FORMAT SETTINGS

(] only modify the file name, not the content of the file

DelGeo o8


https://geodetika.ru/
https://geodetika.ru/
https://geodetika.ru/

7. HactponTe popmaT, HaxxaB «Format settings» (HacTpoiiku ¢popmaTta). Haxkxmmnte «OK».

[B Save Text File

File type:

3
X(m)/ Y(m)/ Z(m)/Height(m)/
Latitude(deg)/..  Longitude(deg)/.. Up(m)

Separator:

(] Save the attribute names in the file header

8. HaxxmuTe «Run» (3anycTunTb) ANA Ha4yana KoHBepTaLum.

Format Conversion

Files:

Data Filtering(0,0,0,0,0,0,0.000,0.000,0.000,0.000,0.000,0.000,0.000,0.000,0,0)
Steps:

] Processing file in sections

Savepath: F

File name suffix:  -pts File format:  PTS (*.pts)

(] only modify the file name, not the content of the file

[12:10:04] PTS Format settings is saved

DelGeo
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REMOVE

CHANGE

FORMAT SETTINGS
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Format Conversion

i-0613data/20230614030940/LAS/20230614030940_0.1as (100%)

F:/31haoji-0613data/20230614030940/LAS/20230614030940_1.las (100%)

Data Filtering(0,0,0,0,0,0,0.000,0.000,0.000,0.000,0.000,0.000,0.000,0.000,0,0)
Steps:

| Processing file in sections

L

Save path:

3

File name suffix:  -pts File format:

[ ] Only modify the file name, not the content of the file

[12:10:04] PTS Format settings is saved
[12:11:46] 20230614030940_1.las Conversion completed(65.1s)
[12:12:38] 20230614030940_0.las  Conversion completed(117.3s)

v FORMAT SETTINGS

4 be « 31haoji-0613data > 20230614030940 > LAS v G £ LAS 8 &
= i eI s K
D 20230614030940 0.las 2023/7/14 11:41 LAS 3% 351,754 KB
0 20230614030940 0 nature.las 2023/7/14 11:53 LAS 3245 351,755 KB
D 20230614030940_0-pts.pts 2023/7/14 12:12 PTS 3Zi% 326,910 KB
D 20230614030940 1.las 2023/7/14 11:41 LAS 3745 353,662 KB
D 20230614030940_1_nature.las 2023/7/1411:53 LAS 34 353,663 KB
D 20230614030940_1-pts.pts 2023/7/14 12:11 PTS 3% 332,533 KB
D ground.las 2023/7/14 11:57 LAS 344 140,186 KB
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17 Ou,eHKa TOYHOCTH
17.1 UMNOPT KOHTPOJIbHbIX TOYEK U popMUpPOBaHUE OTYETA

Ecnu npmn cbeMke MMenucb KOHTPOJSIbHbIE TOYKU, MO0 CKaHMPOBaHWE BEOCH B peXume
RTK, eCTb BO3MOXHOCTb NOMYYNTb abCOMOTHbIE KOOPAMHATLI 0bnaka To4yek. [ aToro
HEeO6XOoANMO UMMOPTUPOBATL Garl KOHTPOSbHbIX TOYEK, KaK NOKasaHo Ha N3obpaxxeHnm
HUXe.

File Render Tool Pointcloud Image Model Project SLAM About

HoPeaPallalBod2000 ' RBLAPBE

MAIN VIEWER
(m[m} )
O=:

B Open Text File
Filename:  F/3

File type:

Skip lines

Separator: WHITESPACE D [:]

Here are the first lines of this file. Choose an attribute for each column:

g
ju
o
[
&
i

440166.891 2564735.682

440035.017 2564808.884

439982.617 2564735.199

440099.902 2564647.443

APPLY PLY ALL CANCEL

[1ns NnpoBepKn oTYETa TOYHOCTU HaXxXxMnTe «Control report» (OTYET O KOHTPOJIbHbIX
TOYKax).

[ RobotSLAM Engine

ile Render Tool Pointcloud Image Model P SLAM  About

SRORROECCRELIBE

Control Report
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17.2 Co3gaHne oTYETOB O FOPU3OHTaNIbHOW U BEpPTUKaANIbHON
TOYHOCTU

Mocne nonyyeHns obnaka ToYek ¢ abCOMOTHBIMIN KOOPAMHATaMM MOXHO MPOBEPUTb
FOPU30HTAaNbHYIO M BEPTUKASIbHYO TOYHOCTb CleayoWw MM 06pa3om:

1. UmnopTupynte obnako Touek ¢ abCoMOTHbIMU KOOPANHATaAMMU.

-
o
0
o
£
]
&
i

2. UmnopTupynTe pann ¢ koopgmnHataMmm GCP nnm KOHTPOSbHbIX TOYEK, HaXaB Ha MKOHKY
«BcTaButb pann» (Insert file).

BFLO=BA

5
i
i
[
I
"

delGeo
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3. YcTaHoBuTEe TUN danna kak «OnopHble Toukn» (Datum points).

Filename: D

File type:

. Pointcloud
Skip lines: Trajectory of camera

Trajectory of IMU
Separator LEEIUUTYY DB

Here are the first lines of this file. Choose an attribute for each column:

APPLY I APPLY ALL ] CANCEL

4. KOHTpOJ'IbeIe TOYKN 6y,u,yT MMMNOPTUPOBAHbLI, KaK NMOKa3aHO Ha |/|3o6pa>KeH|/||/| HWXe.

AEROIae02EOL - RELGEBBL

IEQDEAGXEE: |

DelGeo
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5. HaxxmuTe «YnpaeneHue onopHbIMM Toukammn» (Datum points management).

File Render Tool Pointcloud Image Model Project SLAM About

HeQPeROIla@2C000 - RBLBPELE L

Na um points management
MAIN VIEWER p ge

oo
0=
L

N
4

BEQOBAC

6. IMNOPTMPOBaHHbIN Gar KOHTPONbHbLIX TOYEK ByaeT 3arpy>XeH aBToOMaTUYeCKu.

HoRPROBIBORICOE  BENGERA

JelGeo
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7. Danee HaxmuTe «YnpaBneHue oaMHaKoBbiMU TouKaMu» (Homonymy point pairs
management).

H2mPROB ISR RBULGLB L

Ve Homonymy point pairs management

BEQOBAC

8. CospanTe HOBbIN ¢ais, BBeAUTE UMSA N COXPaHUTE ero.

MombPRODIaQRREOEREBLGSBBL

MAIN VIEWER

oo
(5[]

NG
N

EEQROAS

™ » This computer > LENOVO (D} > 130-Nigeria > N C  f 130-Nigeria b 5
HiN- T = °
i an & ) P s S
Videa tutorial 20240423021242 4/23/202410:57 AM 32Tk
130-Nigeria 20240424100059 4/24/2024 1013 AM  fE
EEFM
2024-08

~ M This computer
== Windows (C}
» me LENOVO ()
o weE ()
o s

A (N): [report
{FAFHEET): HMP (*hmp)

~ BT RE(S) i
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9. BblbepuTe NepByro B OKHe «YNpaBneHue onopHbiMu Toukamu» (Datum points
management); oHa 6ygeT BblgeneHa.

WEIDOBACXE:

POINT CLOUD RENDERING

10. HaxxmunTe «[1o6aBUTb napy Touek» (Add point pair), 4Tobbl 06aBUTbL NEPBYHD TOUKY.

HOMONYMY POINT PAIRS MANAGEMENT

Filename:  report.hmp

s @ B T B

Add point pair
X(M)/LATITUDE(DEG)/EAST(M) Y(M)/LONGITUDE(DEG)/NORTH(M) Z(M)/HEIGHT(M)/UP(M)

JelGeo
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11. BbINOMHUTE rOPU30HTaNbHbIN Cpes3 B JIEBOM OKHe U HanguTe pacrnosioXeHne Touku 18
«YacTuyHoM npocmoTpe» (Partial Viewer). LLlenkHUTe NpaBoi KHOMKOW MbILWM Ha TOYHOE
pacnofioXeHne To4kn 1 1 coxpaHuTe ero.

- ®%QE 3

POINT NAME X(M)/LATITUDE(DEGEAST(M)

@

Row number.

i

(o ] [ |

POINT CLOUD RENDERING
MONYMY POINT PAIRS MANAGTMINT

PARTIAL VIEWER P & DATUM POINTS MANAGEMENT
Flename:

-®%QE S

POINT NAME X(MULATITUDE{DEG)EAS

FILELIST  DATUMPOINTS MANAGEMENT  POINT CLOUD RENDERING
HOMONYMY POINT PAIRS MANAGEMENT

Hiename: thmp Los

Took: @1'—\37@ B

JelGeo
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13. [JOMKHO NonyuYnTbCs He MeHee 4 Touek.

5
8
o
jul
6
&
=
Gl

EEQOBA G XE

DelGeo

A > Thi

1 - R
> BV
Video tutorial
130-Nigeria
EFM

2024-08

~ [ This computer
= Windows (C:)
= LENOVO (D:)
- E (E)
. s

S
{FFZERT): TXT (“txt)

is computer >

=¥

20240423021242

20240424100059
&/ 0059-3F-8F.txt

& 0206- s FUHRGT txt

& 12827 PR R -RERIE R xt

& 4101-KE—E
&l 5012-HETRFF TRTK.txt

™ cponthewall.txt

DATUM FOINTS MANAGFAFNT

A

- @ % QE B

X(MVLATITUDE(DEGYEAST (M

FILELIST  DATUM POINTS NT  POINT CLOUD RENDERING

LENOVO (D:) » 130-Nigeria >

XT ¥

XT

TXT %
4/ XT
4/ 24 2:01 PM TXT
4/22 T
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15. BBeguTe fonyckun n coxpaHuTe OT4eT:

Point pair accuracy report

Vertical distance threshold:
Horizon distance threshold:

Slant distance threshold:

Save path:

thewall.tt £ = Accuracy report.txt ]

Homonymy point pairs file: D:/130-Nigeria/report.hmp

¥ (m) /Latitude (deg) /East (m) Y (m)/Longitude (deg) /North(m) Z (m) /He
-61.962 113.998 -79.831 964.400 -61.935 114.003 -792.844 0.013 4]
16,423 105.679 —-79.758 B23.200 16.392 105.661 -79.740 0.018

A L 74.432 9.583 732.700 2.151 74.412
28.664 €2.593 79.812 1082.900 28.698 62.61¢ 79.806 0.0

0.036
.611 0.028 0.028 0.040
0é

0.041

Vertical error
average value: 0.0lg
maximum value: 0.028
re value: 0.018

total number of point pairs: 4
number of point pairs exceeding the threshold: 3

Horizontal error

je value: 0.033

maximum value: 0.041

root mean square value: 0.034
threshold: 0.010

total number of point pairs: 4

ave

number of point pairs exceeding the threshold: 4

Error
average value: 0.038
maximum value: 0.041
ro mean square value: 0.038
reshold: 0.015
t al number of point pair: 4
number of point pairs exceeding the threshold: 4

DelGeo
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18 UMnopT o61aka Touek (.LAS)

1. Haxxmute «SLAM Manager» (YnpasneHue SLAM).

3 RobotSLAM Engine

File Render Tool Pointcloud Image Model Project SLAM About

Qe ELUE O

MAIN VIEWER SLAM Manager

2. OTKpoeTca okHO «SLAM Management» (YnpasneHune SLAM). Mepenante Ha BKIagKy
«File List» (Cnncok ¢annos).

[ RobotSLAM Engine - a X
File Render Tool Pointcloud Image Model Project SLAM About

Mea@oEGET 0

MAIN VIEWER ® SLAM MANAGEMENT

oo M—

Environment:

:
R M
N

ol S

O Generate @ Replay

RTK Threshold(m): [ useGNSSFactor [ UseLoop Detestion

OOOR’OuB 2w

Gps File:

FLEEGE

Motor File:

IMU File:

Image Dir

— FILELIST SLAM MANAGEMENT
EDGES MANAGEMENT e ® EDGE VIEW WINDOW

= @ EE scanNum: 30 . [H) Edgel (W] Edge2 LOG
C oM

SCANTO TRANX TRANY [15:33:43] Program Initialized!

EDGETYPE
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3. HaxmnTe npaBoi kHonkon Mblwmn no «Point Cloud» (O6nako Touek) 1 Bolbepute «Add
files» (Jo6aBnTb dainbl).

(B RobotSLAM Engine — a X

File Render Tool Pointcloud Image Model Project SLAM About

Me@&EGET 0

Datum points

Trajectory of camera

Add Files s

File Information 1ap.las

Hide Undisplayed Items
Show AllItems
Change Points Status

Remove All

- SLAM MANAGEMENT
8 ® EDGE VIEW WINDOW FILELIST

ScanNum o (W Edger (W) Edge2 LoG

[15:05:38] Program Initialized!
:45] gs100s_2023-01-11-09-33-43_map.las Added successfully
50] gs100s_2023-01-11-09-33-43_filter_map.las Added successfully
35] Save edges and po:

[15:06:57] Save edges and poses!

TR

4. B noiBUBLLUEMCSH OKHE BblbepunTe Heobxoaumbin Gpann n HaxxmMmnte «OTKPbITb».

. RobotSLAM Engine

* Add Files

[ <« > v 1 B « RobotSlam > 20230426134606 > LAS

{ Ynopsaounts Hogasa nanka
| & Mnaeuan B Wwus
OneDrive - Persc B 051005_2023-01-11-09-33-43_filter_m...
v . gs100s_2023-01-11-09-33-43_map.las
M Pagouwii cro #

: WzobpaxeHs # HeT AaHHbIX ANA NpeABapUTEALHOTO NPOCMOTPA.

® Buzeo »

i 3arp

I Geodetika Di#
M Geodetika Cc #

Ama daiina: | gs100s_2023-01-11-09-33-43_map.las

delGeo 4
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19 HacTpouka RTK nasepHoro ckaHHepa RobotSLAM

1. MogknrounTe NnasepHbl CKaHHep K KoMnbtoTepy (O18 nonydyeHnsa nogpobHom
MHPopMaLum o npouecce nogknovyeHna RoObotSLAM K KOMMNbIOTEPY CM. MHCTPYKL MO
«J1azepHbIn ckaHHep RobotSLAM PykoBOoACTBO NO aKcnayaTauum».), 3atemM Haxxmute RTK
Configuration (HacTpoiika RTK), kak nokasaHo Ha n306pa>keHnn CH13Yy.

B RobotSLAM Engine

File Render Tool Pointcloud Image Model Project SLAM About

HoR&eGET 0

MAIN VIEWER

oo
O=

R

©

RobotSLAM

(® Mobile CORS (O Qianxun FindCM
IP Address: Port: 8002
Mount Point:

User Account:

User Password:

LOGIN CHECK STATE LOGOUT

2. Haxxmute Connect ([MogkntounTbCA), 3aTeM BBeAUTE AaHHbIe A5 NOAKIIOYEHNSA K TOUKE
MOHTUMPOBaHMA U HaxxMuTe Login (JloruH).

MapameTpbl goctyna gna cetu RTKnet:
IP Address (IP agpec): 94.250.250.43 (Aagpec cepBepa RTKnet)

Port ([opT): HeobxoauMbIh BaM NMopT (MopT MOXHO y3HaTb B IMYHOM KabuMHeTe Ha canTe
https://rtknet.ru/)

User Account ([Monib3oBaTenb): Baw NOrMH OoT NIMYHOro KabmHeTa canTta RTKnet.ru

User Password ([Maponb): Baww napofb oT IMYHOro kabuHeTa canta RTKnet.ru

JelGeo o2


https://geodetika.ru/
https://geodetika.ru/
https://geodetika.ru/
https://rtknet.ru/

¢ RTK Configuration

M
(® Mobile CORS () Qianxun FindCM
IP Address:
Mount Point:
User Account:

User Password:

LOGIN CHECK STATE ‘ LOGOUT \

3. [1na npoBepKu cTaTyca MoxeTe HaxaTb knasuwy Check State ([lpoBepuTb cTaTyC).

DelGeo
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20 PacyeT o6bema

BbibepuTe Touku, obpasytoline opurypy, o6bem KOTopoi Bam HE06X0AMMO paccumTaTb.
MocTapanTecb MakCUMasnbHO y6paThb LYyM.

O6nako ¢ WwymMom, He nogxogsauiee ona pacyeta obbvema:

Obnako 6e3 Wwyma, nogxoasuee ons pacyeta obbema:

LLlymM MOXHO y6paTb aBTOMaTMYECKM, OQHAKO Nyylle 3TO caenatb
BPYUYHYHO.
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20.1 NMoparortoBka o6naka

C noMolLblo MHCTPYMeHTa «Las tools» aBToMaTUyeckn Knaccudpuumpynte Heobxoammble
TOYKU U yOanuTe 13 obnaka nuHue TOYKN.

B RobotSLAM Engine

File Render Tool JEMNISLILE Image Model Project SLAM About

_@'_{ @ (4 Export Point Cloud

MAIN VIEWER = Correction Based On IMT

Las Tools

PaccMOTpuM 3TOT NpoLecc Ha npumMepe. 1A pacyeTa o6bema 3eMIM HeobxoaMMo yaanunTb
aepeBbA. X MOXHO aBTOMaTUYeCKM onpeaennTb ¢ noMoLlbio «Las tools» 1 yganuTe.

¥ Las Tools

[Mocne aToro OCTaHYTCA TOYKKMN Ha NOBEPXHOCTU 3EMJIN (0OTMeYeHbl XenTbiM).
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20.2 Co3pgaHue NOBEpPXHOCTH

3arpysute To4Yku 1 BblbepuTe «dem production».

B RobotSLAM Engine

File Render Tool Pointcloud Image Model REJEV@ SLAM About

ﬁi @ & C‘ﬁ | DEM production

i TiNregion: [I] D TINediting: 3%% Earthwork Calculation

MAIN VIEWER
[
O=
R,

3atem co3pgante TIN.

PesynbTarT:
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BbirpysuTte Mogenb.

ler Tool Pointcloud Image Model Project SLAM About

B EEET O
n: [T D TIN editing: 3

ER

Export lattice model

Point classes: SELECT

() Boundary (optional):

File format:

Grid length:
OQutside Z:

Save Path: SELECT

WoROREGET 0

MAIN VIEWER

EERQREA 6 XEH

DelGeo
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3arpysuTe Mogenb.

B RobotSLAM Engine

File Render Tool Pointcloud Image Model Q=8 SLAM About

60 0@ e (5 B

: Elevation of the virtual plane: . c Earthwork Calculation

WEQDBA 0 XEH:

Bbibepute rpaHuLy.

#1Boundary.. ? X
5

DelGeo
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Haxmnte « CALCULATE» ansa BbluMCNeHMA obbeMa.

EEOQOBA O {6 ¢
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21 KoHBepTauus LAS B RCP (gnsa AutoCAD)

3anycTtuTte MO Autodesk ReCap.

-

A TOC E5 K

1. Co3panTe HOBbIN NPOEKT, HaXkaB «HoBbIN NPOEKT» N HaXXMUTe «AMNOPT o6naka Touek».

R AUTODESK RECAP PRO

new project

a
new project = X kml @

lmpckm transfer from photo to 3D

point doud mobile device

2. BBeauTte HasBaHue NPoeKTa N HaXXMnTe «npOJJ,Oﬂ)KI/ITb».

= |
+ select files to import I “ select folder to import + select files to import I ‘I select folder to import

create new project

create new project e I I
first, we need a project name first, we need a project name
0103 0103]
then a place to save your files then a place to save your files
E:\ReCap E:\ReCap
K cancel + proceed X cancel

drag files or folders here diag lesior folders here

DelGeo %0


https://geodetika.ru/
https://geodetika.ru/
https://geodetika.ru/

3. BolbepuTe dann gna umnopTa, HaxXMmnTe «AMNopT ¢pannoB» N OXONTECH UX 3arpysKu.

‘ + selectﬁlesﬁgimport |

drag files or folders here

-_—
'° select folder to import

or

4. Mocne 3aBepLueHns Bcex 06paboTok HaXXMNTE «3anyCcTUTb MPOEKT» N LOXANTECH ero

3arpysKu.

R AUTODESK' RECAP PRO

DelGeo
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5. BbibepuTe «9KCMNOPT», Kak NOKa3aHO Ha M306paXkeHUN HNXKE U YKaxXnTe NyTb
COXpaHeHus.

R AUTODESK' RECAP PRO 0103 2

6. [loxxgntecb coxpaHeHus ¢anna.

Exporting project

. 8%
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