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SOUTH

1.1 410 Takoe SLLAM?

SLAM (Simultaneous Localization And Mapping) — ogHOBpeEMEHHAs
noKanusauus 1 NoCTPOEHNE KapThl.

2 OCHOBHblE (PYHKLINI:
- Onpepgenenvie NoOsnLIMA
- CosnaHve MOoOENN OKPY>KEHNS
[locTuratoTca npm MOMOLLN:
B - JlazepHoro ckaHHepa (061aKo TOYEK)

- Kamepsbl (MHdopmaums o LBeTe)
- 3anncu TPaeKTopun nepemMeLLIEHNS

TpaekTopus NePEMELLIEHNST BbIYUCIAETCA NPU CO3OAaHNN MOOENN OKPYXKEHUSA C MOMOLLIbHO
dhoTorpammeTpun. [onoxxeHne npmnbopa (J) byaet paccymTaHo no Tpem Todkam (A, B n C).

Takoe o6opyaoBaHue Ha3biBaeTcs SLAM LiDAR.
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SOUTH

1.1 410 Takoe SLAM?

Kak nony4yatb gaHHble?

IHdhopmaLys 0 No3uumy 1 opueHTaulmn ByaOeT NoJlydeHa BO BPeEMS ABMKEHUA. B To xe
BpemMs, aTa NHopMaLst COBMELLLAETCA C MOJyHEHHbIMY U300PaXKEHNAMY 1 OD1IaKOM
ToueK. ['1pn NCnonb30BaHKM KOHTPObHbIX ToYeK v RTK ans 06paboTku OaHHbIX,
MOXXHO MOJIyHNTb MOESb BbICOKOM TOYHOCTM MO3ULIMOHUPOBAHMA.

3aKpbITbi X0

f llcnonb3yeTtcs 4Tobbl 3beXkaTb HAaKOMNEHWST OLLUMOOK.
st NMpeumywiecTBa:
S - KoMnakTHbIA 1 NErkuni
f 12 - Bbicokas TO4HOCTb OaHHbIX
RS S SLAM
eXHoJ1orus NPUMEHSIeTCS NOBCEMECTHO. D I
J3 elgeo.ru



1.2 O6blyHbIM LIDAR 1 SLAM LIDAR

Oo6biuHbIN LIDAR

SOUTH

IMU + GNSS J1a3. ckaHHep + IMU . BIMJA, aBTo,
LiDAR Ha ynuue
no3nunoHnpoBaHue + GNSS nnara camoneT, Kopabsb
MpvHUMN paboTbl KOMMOHEHTBI KaTteropus YcTaHoBKa [ lpMeHeHVe
Anroputm SLAM GNSS po_5|t|on_|ng + SLAM LiDAR BIJIA, aBTO, py4Has, Ha ynuue,
IMU orientation cCaMoJieT U T.4 B NOMeLLeHUun
SLAM LiDAR

[1ns paboTbl 06bIMHOroO nnazepHoro ckaHHepa (LiDAR) Hy>kHa TexHonorna GNSS+IMU.
Takon LIDAR 3aBncuT ot nosy4yeHns CyTHUKOBbIX CUrHaJoB.

SLAM LIDAR cospaet Mofesnib MECTHOCTW B JTOKASIbHOW CUCTEME KOOPAMHAT, MOCIE HYero

MOLeEJIb MOXXHO MNMpPnBA3aTb K MECTHOCTN MNMPW NMNOMOLLN KOHTPOJIbHBbIX TOYHEK. OH He 3aBUCUT
OoT NnojsiydeHunsdA CnyTHNKOBbIX CUrHasnosB
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SOUTH
1.2 O6blyHbIM LIDAR 1 SLAM LIDAR

OGbivHbIN LIDAR SLAM LIiDAR

HNocTouHcTBa HNocTtouHcTBa

= MrHOBEHHOE MOoJy4YeHVe KoopaMHaT TOYeK - HesaBucuM OT CNYTHUKOBbIX CUMHAaSI0B

- CKaHMpoOBaHMe Ha KOPOTKMX 1 BOSbLLIVX - HebonbLuon pasmep 1 BeC
PACCTOAHNAX

- Pabota Ha yamue 1 B MOMELLIEHNN

HepoctaTku HepocTaTku

- HeobxoomMmo cnyTHUKOBOE 0bopyaoBaHMeE
a T PYA - [lonyyeHne KoopayHaT TOJSIbKO Mocie 0bpadboTKN

- BO3MOXKHO MCMOAB30BaTh TOMBKO Ha YNLIE
- TpebyeTcs HanM4mMe KOHTPOMbHbLIX TOYEK A5
MNONyYeHNsa KoopanHaT

- CKaHunpoBaH/e HebOoMbLLUNX PACCTOAHUM

Delgeo.ru



1.3 lo4emy SLAM LIDA

q

MpumeHeHune nasepHoOro ckaHupoBaHusa n texHonorum SLAM

He 3aBucuT oT CNYTHNKOBbLIX CUIMHAJ10B.

[To3BoNsAeT cobupaTth JaHHbIE Kak Ha YanLe, Tak U B MOMELLEHUN,

JlIerkoCcTb 1 KOMMNaKTHbIA pa3mep

SOUTH
VIIAPEH"?

SLAM-cuncTeMbl B pasbl MeHbLLEe OObIHHbIX 1a3epHbIX CKAHHEPOB, CKaHMPOBAaTb M MOXKHO Aep>Ka B PyKax.
Hebonblilaa CTOMMOCTb (OTHOCUTENBHO OBbIYHBLIX TAa3EPHbIX CKAHHEPOB).

YHuBepcanbHOCTb
[laHHbIM CKaHHEPOM MOXXHO MOyYaTh AaHHbIE HE TOMbKO Ha YANLIE, HO U B MOMELLEHWSIX.
13-3a HEOOBbLLMX Pa3MEPOB 1 BECA, CKAHHEPOM MOXXHO paboTaTth Aep»a ero B pykax, 6e3 HeoOXoAMMOCTH B
MaLLMHE nn 6ecnMnoTHOM annaparte.
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SOUTH

1.4 -5nemeHTbl SLAM-cunctemsbl

OcHoBHble 35ieMmeHTbl SLAM-cuctembl
» JlazepHbln CKaHHEP

« Kopnyc npubopa

« Mogyns IMU

 Pyuka

» (OcHoBaHuKe

AdononHutenbHble anemeHTbl SLAM-cucremsi
* [laHOpamMmHas kamepa
»  Mopoyns GNSS 1 BHewwHasg GNSS aHTeHHa

OnuuoHanbHblie moayu

*  PloK3ak - KpenjeHne

« KpeneHre Ha YeTBEPOHOroro Lararollero poboTta
«  KpenneHne bINBA

*  ABTOMODOUSIBHOE KpeneHue

«  KpenneHne bBINJ1A

Delgeo.ru



SOUTH

1\.5-Bonpoc-OTBe

1) B yem pa3Hunua mexpy 16-10 32-ma nyqyamu?
Hem 6osbLUe yden — TeM MNOTHeE nosiydaeTcst 06nako Tovek. C 60MbLLIVM
KOJNIMYECTBOM NyHLLEN MOXKHO ObICTPEE ABUraThLCS.

2) 3a4yeMm Hy)>XHa naHopamHasi Kamepa?
[1ns nonyyeHus TEKCTYP 1 MHAPOPMALIMM O LIBETE TOYEK.

3) Kakue 00beKTbl MOXXHO CHUMaTb npu nomowm SLAM cucrtembl?
Jtobble, orpaHnyeHre nmilb B PrU3NMHeCKOM OOCTYMNe K 0O6beKTy (Hanpumep,
CINLLKOM BbICOKME).

4) Mo>XHo nn 3ameHuTb 00bI4HbIN LIDAR SLAM cuctemon gna BIrJiA?
Kak npasuno SLAM cuctembl MMeto HEBOMbLLIOE PACCTOSAHME CKAHNMPOBaHNA. B
HEKOTOPbIX CIy4asX 3TO MOXET BblTb KPUTUHHO.

5) 3auyem HyXeH cTpoeHHbIn GNSS?
HeT HeoOXoOMMOCTU B MPUBA3KE AaHHbIX BO BPeEMA NOCTOOPaboTKM.
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SOUTH

2..0OcobeHHOoCcTN RobotSLAM

rO30T
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2,1 YO00HBI POK3aK

HeT HeobxoanMmMocTu
NepeHoCcUTb NPUOBOoP B
PYKax vav Be3Th 3a
cobown,

[lepeHocKka
CbemMKa BPYy4HYHO
CbeMKka C ptok3aka

L~
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SOUTH

2.2 BcTpoeHHbit GNSS-Moay b

OpueHTpoBaH Ha npogeccnoHanoB 1
[prbop cosgaH NPOV3BOONTENEM MEOAE3NHECKOrO 0OOPYA0BaHNS,
KOTOPbLIV MOHUMAET HY>KOb! MPO{ECCNOHASOB.
CbemKa cpa3y B He00Xoanmon cucteme KoopauHat
HeT HeobxoaMMOCT B CO3AaHUN KOHTPOIbHbIX ToYek. OBnako TOYeK
NPUBA3bLIBAETCSA CPasy.
MoaxoanT Ans cbeMKU Ha ynuue
[1na paboTbl npubopa B pexxkume RTK HeobXxoaMM OTKPbIThbIM HEOOCBOL.
UcnpaBneHue norpewHoctenn SLAM
[logxoauT Ons CbeMkU 6e3 3aKpbIThS Xoaa

GNSS-aHTeHHa

CKaHMPOBAHME KOHTPOJIbHBIX TOYEK CbeMKa TO4EK MPUEMHMKOM Delgec.ru



SOUTH
2.3 lpo4ne pyHKUNN

1. SD-kapTa

[1pnbop coaepXxUT padbem aNa SD-KapTbl, KOTOpasa NMo3BOMSAET ObICTPO U yO0OHO
nepenaBaTh AaHHbIE.

2. KpenneHue pna cmapTtdgoHa

[lomMoraeT gep>kaTb CMaPT@OH MPK CKaHPOBAHMN,

3. YnpaBneHue npu nomowgu npnnoxxeHusa ansa Android

[103BONSET YyNpaBisiTh CKaHUPOBaHMEM, NOy4aTb AOCTYN K ceTn bC u T.4.

4. NHTyntneHbin LED akpaH

OTobparkeHne ctaTtyca U KoMaHm. He 3aB1CUT OT NPUNOXXEHNSI.

5. NMNaHopamHas kamepa (onuus)

[1na nonyyeHns nHdopmaLmm o LBETe obiaka TOYEK.

6. NMoacseTka (onuus)

[loMOraeT NpoBOAUTb CKAHVPOBAHME B TEMHOTE UM OIS ChEMKIM MaHOPaMHbIX
N300paKEHNN.

7. YanuHuTenb py4vyku (onuus)

[loMOraeT oTCKaHMpoBaTb TPYAHOAOCTYMHbLIE MECTA.
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SOUTH

CKaHupynTe U nosiyqyamte KoopanHaTtbl npoLye, 4em Korga-nmoo!

CaHTumMeTpoBasd TOYHOCTb

[1lpocTOE yrpaBneHue

BO3MO>XHOCTb 3aKpENUTb Ha CMNHE

11306unne dyHKLMI NPorpaMMHOro obecneyeHns

O O O O
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SOUTH

CKaHMpoBaHME C 3arnncbto NaHOPaMHbIX LiBeTHOE 06/1aKo ToYeK
doTorpadumn
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Obnako To4ek
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S SOUTH

LiIBeTHOE 06/1aKO ToYeK
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SOUTH

2.4 MHO>XXeCTBO BapraHTOB paboThl

CtaHaapTHble peXXuMbl paboThbl: @ T @
1. Py4uHow ‘ | |

2. Piok3sak LJ

PacLunpeHHble peXXnmbl paboTbl:
1. Ha BINBA

2. Ha poboTe |
3. Ha BMNMA . @ \!
4. Ha aBToMobUne - - | '

Delgeo.ru



2.5 MHorodyHkumoHansHoe 10

MpunoxeHne ans Android - RobotSLAM Palm

HacTtponka CORS KOHTPO/Ib ChEMKM IHbopMaLma 0 namaTi
OTtobpax. cTatyca Tanmep 3agayv Pervctpauus yctponcTaea

MO ansa Windows — RobotSLAM Engine

ObpaboTtka «B 1 kimk» Pernctpaums Ypanenve n obpeska
ABTO NopasfeHve Lyma 1ameperna B 3D [TpOCMOTP cekunm
ABTO oNTMKM3aLINA VIHdbopMaums 0 cucteme KoopauHaT

SOUTH

Takxke JOCTYMHbI crneayroLime OyHKLN

[1poBeEpPKa TOYHOCTU

Py4Hoe ynpasneHue
Knaccuukaumst obnaka To4ek
OTobparkeHre naHopam

Busyannsaups 06paboTku
RTK
SaLWKIIEHHbIN NPOCMOTP

Delgeo.ru




SOUTH
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2.0 Mopenu

RobotSLAM

SOUTH

Mopenb

Pexxum paboTbl

Komnnekrauyusa Ocob6eHHOoCTb
RobotSLAM 4 RTK | PyuHoii | Ploksak | AsTo BMNA | BNBA | PoGor
Basic Tonbko nproop, bes HebonbLuas ueHa
RTK
Standard Tonbko npubop, ¢ RTK PEKOMEHA0BAHO

01151 HAYNHAOLLMX

Professional

Prok3ak 3-B-1

PekomeHgoBaHHbIV
Habop

Ptok3ak 3-B-1 + Habop

[ns ycTaHOBKW Ha

Pro SUV+ @
[159 YCT. Ha aBTo aBTOMOOWb

Pro UAV+ Proksak 3-B-1 + Habop @ 119 CbeMKM 3eMIn
ona yct. Ha BIrJ1A C BO34yxa

Pro USV+ Pioksak 3-B-1 + Habop @ [N cbemku

ona yct. Ha bINBA

nobepexba ¢ BOpI

Pro Robot Dog+

Ptok3ak 3-B-1 + Habop
05 YCT. Ha poboTa

SISO,

QOO
QOOO®

[1ns cbemkum
OMacHbIX y4aCTKOB

Onuwn: TaHopamHasi kamepa, 32-yx sy4eBov ckaHHep, RobotSlam Plus.

Delgeo.ru



SOUTH

3. Ka4vyecTBO NnosiyyYaemblX JaHHbIX

rO30T
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SOUTH

Obnako TOYeK CTeH MoMeLLeHUs, TonwmHon 1 cm. ([locne onTMmmnsauun)
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SOUTH

3.1 TonuwmHa obnaka To4ek
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SETE AR T Ak

3.2 OTHOCWU

eJ1IbHA4A

CpaBHeHre N3MepeHns ropPU30OHTaIbHOO

PACCTOAHNA MEXAY KOJIOHHAMN.

RUEARY S . 154

816.4 cM Npu U3MEPEHNK MO 0B1aKy TOYeEK

SOUTH

816.7 CM MNpu N3MEPEHNM NAa3EPHON PYNIETKON

Delgeo.ru



SOUTH

CpaBHeHWE N3MEPEHNSA TOPU3OHTANIbHOIO PACCTOAHUSA MEXOY KOSOHHAMMU.

o
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L1 -10.801 -14.045 -0.301 17.779
<
WzERERSE | AEEHCR STER:  FiEm) w

1778.3 CM Mpy N3SMepPEeEHN
PYNIETKOW

1777.9 CM Npu N3MEPeHUn No 0b1aky ToHeK
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SOUTH
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2 Pt3 497962.283 2607578.0... 19.675 19.720 0.045
4 Pta 497976.312 2607562.9... 19.232 19.271 0.039
5 Pt5 498006.187 2607603.1... 19.545 19.555 0.010
6 Pt6 498019.318 2607614.1... 19.541 19.573 0.032
7 Pt7 498037.727 2607623.1... 19.963 20.004 0.041
8 Pta 497984.404 2607565.0... 19.198 19.256 0.058
9 Pt9 497965.900 2607570.5... 19.457 19.491 0.034
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CpaBHeHne ¢ RTK no 11 Toykam
H. +3 cm; V. 3 cm
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SOUTH
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CpaBHeHre ¢ RTK no 14 Touykam
H. +4 cm; V. £2 c™M
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3.4-Hane>KHOCTb CKaHMpOBaHWA
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3 CKaHMpPOBaHWs C OMHAKOBOW TPAEKTOPUEN, HANIOXEHHbIE OPYr Ha Apyra (3eseHoe, cuHee 1 benoe obraka ToYekK).
OTKJIOHEHWE B NJ1aHe: Make: 6.7 cM, MVH: 1.4 cM; OTKNIOHEHME MO BbICOTE: Makc: 3.9 cM, Mu1H: 1.8 cMm.
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SOUTH

B as

[ | s

3 CKaHMpPOBaHWs C OMHAKOBOW TPAEKTOPUEN, HANIOXEHHbIE OPYr Ha Apyra (3eseHoe, cuHee 1 benoe obraka ToYekK).
OTKJIOHEHWE B NJ1aHe: Makce: 8.2 cM, MWH: 1.8 CM; OTKNIOHEHME MO BbICOTE: Makc: 4.6 cM, MuH: 1.9 cMm.
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BEPTUKaANbHbIX OOBEKTOB (ABa 8-MU 3TaXKHbIX 30aHNS)

o

OTKJIOHEHNSA 0b1aka TOYEK MPW CKaHMPOBaHNN

He OBHapPY>XeHb.
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[Tpown obcnenoBaHU obnaka TOHEK COOPY)KEHNN MeHee 4-X
“aTaKen, OTKIIOHEHUI HE ODHAPY>XKEHO. TakXXe He HaldeHb
OTKJTOHEHWS 0B1aka TOYEK 8-MU STaXKHbIX COOPY>KEHWIA.

CKaHnpoBaHue Taknx 0O bEKTOB MPOBOANTCA 3aKPbITbIM
METOAOM: C MEPBOro aTaxka Ha NOCNeAHNKW, 3aTeM 0OpPaTHO Ha
nepBbIn, MO0 CO CPEOHEro aTavKa Ha MOCNEAHUN, 3aTeEM Ha
NnepBbIn, 3aTeM 0OpPaTHO Ha cpedHU. BHMaTENBHO
NPOBEPANTE 0BMAKO TOYEK BblLLE 5-r0 aTapka.

V

SOUTH
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4, HpnmeHeHrne RobotSLAM

rO30T
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DPOBKA

O3EMHbIX

SOUTH

VHHENEW
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SOUTH
4.2 CbeMKa pacanoB 30aHNN

AV
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4.4 CbremMka necoB
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4.5 Cbemka nobepexops
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4.7 T1poknagka Tpyo
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SOUTH
4.8-OummppoBka TYHHENEN METPO
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DPOBKa KpY

HbIX OOBEK

OB

SOUTH
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rO30T

N elle MHOXXeCTBO NMPUMEHEHUM...
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