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Abstract

In recent years, mobile robot has been widely used in various fields, and the related technology
has set off a research heat in the field of robot at home and abroad. It is an important sign and
feature of intelligent mobile robot to realize autonomous navigation by understanding and lo-
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cating the environment. Real time localization and mapping (SLAM) in completely unknown en-
vironment has always been the research focus in the field of mobile robot. Because laser slam is
not easy to be affected by the environment, the measurement distance is long, the measurement
accuracy is high and the cost is low, so the improved Hector is used in this paper SLAM algorithm
to complete the indoor environment map creation. The system used in this paper mainly con-
sists of hardware system and software system. Firstly, the environment is perceived by the
hardware system, and then the feature information of the surrounding environment is extracted.
Finally, the real-time creation of two-dimensional environment map is completed by the soft-
ware system. Based on the environmental map, the improved Kalman filter is used to optimize
the initial data to obtain more accurate environmental map. The experimental results show that
the system used in this paper has low cost but good performance, and can accurately construct
two-dimensional environment map, and can be successfully used in the vision navigation of
small indoor mobile robot.
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TENRRILRAR RS b, BN AN RIREE RN — 2. RS Y, BIPEA
WA DUKSE B S E S A E83), ERARRESEANINES . BIIPLE NFF IR 2 58,
WMRIREEEOR . N LR RE. B, tHENSE, 2 TR iR TR — . Bl AR
F# 2 @A e NSNS 32, el BAE Tl RO AR S5 A — e FE A b B RN 2R, ] DL FFE 1 %
T RIS, BRIk BB ESE . SRR, i TEHRS . 2 A A S TER e 8l
MBS NI FCH, Lhan 2 AR s Bl e M ST, BRI, Lot 0B AR A EShiEN
HE, BOLFHUEABAMC. FEmE. WEGEHE &2, bAoA+ Z[1] [2] [3].
Bahblas N B 2 SR OCEZ SLAM HRBIFER e 5K 445 ARAMILIE, A SLAM B 1S
B KIE, RSN AN A S INAT N

T SHLAS N 1D [R] B s 07 R H Pl ) e R — B A Re R S ML A N\ ek i 22 ) . B N TRV eI T
HNBRRIKIE, aeE ERINLEE AN CBCNLES NS — A 8 20 7007 [ A A3 R 4], T 250
FREA ST CApLEs A BT B 1 B e R EA)EE, O8fF TS s o 7 % .
SR, TEVFZ ISR, MLAR NI TAERR s AR 2 R AR RE15 21, HLES A TCVERIH A Bke i R Suidt
17N TEIXFIESL T, HLES AT AR — AN e AR R AT G — AN, JF BB A B AN 2 1
5ubFRES, AR RS2 aiies N B @ A sl e B4, IX w2 i Smith. Self A1 Cheeseman
T 1988 EHZ H IFL BhHLAE A RIS 2 A7 At B 61 2 (SLAM) A 1] B [5] [6] [7]. BAEIX — [l g A A A2 S B
FLIE A E M SILE N8 —F,

AN, B-TAEW, ERENINSE SRR E IR MRS s S R
HABT AR NES: 55— 2 oG T 15 & SLAM JRBEE A, A48 T 06 i 1 TAE IR BRIA SR
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FH) Hector_SLAM & EIJ7iE; =8 ARG WIH, AA 170 TR XA & 8 & 5 ool i TR R
2 8P Hector SLAM EEH%; BT NSLER 54518, /t48 7 RPLIDAR Ml id 72 5 o itk 11
Hector SLAM & 528G 545 by, 55 I Aseih mah 5, WA SCA g T/ T 4R g, FFxtse
B0 R B i) 1) AT R B, X ik — B R AR A T 1)

2. BT LR SLAM FEEEN
2.1 BAEEIIERE

WOR T IR — Rl RSO AR I B ARG B SRR E A RS T AR R
RIS 5 (RO ) 5B H bR, SNEEREH AR A E S (BRI G, KIS R HME 53T it
H, HASRHEROHEE, WEREE. 0. &S, . BEMRESE, M se s €l
AP SE HARIRI . BRERFRA . PR, BOL B R BOCE ARSI R AR ML G SR, 2
— S BRI T BL 8] [9] -

AT RPLidar A2 0GR /2 B SLAMTEC 24 &)W 1935 — ARURRA 406 E & . B 1
JEIFEATAE A 4000 CEEFD, BT LATEA% 6 K Bl Y — 4E~F 10 gk 4T 360° 4 7 Ao M BE 4, I
RELE L AT AL (PR B i AE T T = RS B 7RSI . R shLas NS AURN A 1 Tl PR 35 S A 5 43
HO AT LA FH I 2 55 2 1 45 R [10]

FESEBRR A, WORTE AT 20 N TUFORAS[11]. 36— MRS Z AT WARES, R EOs IR @,
2 B HLF 46 e 7 B, ORI ARSI TAR s 28 — FolRASFRZ G SRARES , FEFIREI M BE VS K 5,
BOLHEYIGM, WESTFEMBEEAE, B IR G IR 8 = MRS Z N HIIRE,
MENURER, HARPIESER, RICEIE R — MRS BE MRS N RGBT RE,
MEIKIER BT, RERPUIRENFLE, RALTHIEEL K ARG S SRR, A2l
REGPIRE . IEXFORE T, BT ERMAY RE DA FHRZ RN ENRESE, REE
BRI A BRI S5 B Foph = FORAS . Btk 7ESEPR TAE A, BOLE & DUFORE 2 A B8 o0¢ R a0 14 1 pr
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Figure 1. Transition relationship between rplidar working states
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2.2. BHXBEIEEIMNGRIR

A% F ARG G AL, ZEiCA LK Raspberry Pi %5, AR MIAME R & AL AHN. HT%
A U B30 ERGER R FOL T A ITE S s 1, BRI E SR 2] USB &G 43K 1% L AR 0y
Micro USB ¥ I, Jfilid $is e i B0 A . I WOt T8 51 IR TX o L HEAT Bt 4, RX S %2
PO SRS R, R SR RS IE R EE . PWM (9% HIf5 5% MOTOCTL, ‘&ifidif
Hk S, FEH LK. VCC R GND J& 5V HUEHE N, e 15t At FIakah L) ik o

FEANMEBL ) TX 2] RPLidar BRI RS, PAME S MR MR RIRE, B MET
SEMBETERE S, HAMES5Z PWM EHIE S . BokT k5 /MR & 2 m s i 2 for.
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Figure 2. Communication mode between lidar
and peripherals

B 2. MATESIMRRIBILARN

2.3. Hector SLAM &%

Hector_SLAM & —#h —4Ef1] SLAM J7i%. 5IHAh SLAM S5, Hector SLAM R4 & A 75 2
HREHER, HEEMTHEETMAMBOCEE, 5650 EITES . WO s 1 & SR Al = hs B2
bR g BRI A A TR AL T IR A AE R R . Hector SLAM FT R FH B30 G VL RR S35 2 DA i i — 21
(Gauss-Newton)iE XA XA o i FHRAE ZIALEE N B S 56 b 1 ) e A NIMA e 48 & = [ Py Py t//]T .
O EE S A B T BRI . BISRE/INE &

& =arg, minzn:[l—M (S, (5))]2 (2-1)
i=1
Kb M (S, (&) MHIETE S, (&) AbRIME, BB 2 I — MRS THRIRTE & T AC FISREUEEAL 9 T
T IR AR ALY B 1]
S[1-M(s (£ +48)] (2-2)

i=1

B RERIFE M (S, (E+AE)) EIF, JERS AC SRIRTHL 13

AE = H-lg{VM (Si(é))asé—if)}T [1-M(8,(£))] (2-3)
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A H R ZERFE

A& Hector_SLAM SLEASRBEAMGN, HEETREMN T 25, REWHE I e B S A,
IR FEARRE DR RE, RUIEEERN SRS R TR KIIIRTT . Sehbrdidd, 5k ety
MRS LE N S0l TRAMTEANEGIR, HREHE T ZAEER S ITE[12].

3. A%t
3.1. ROS E£&

2007 4F, 36 [EHHAE K20 N T8 i S256 % 5 Willow Garage A 7 &1EJF & 7 ROS (Robot Operating
System) &%t. ROS Jf&—/MNMFBUEARD, —AN G G #IERS, 868 1T LA — MBI HL S APER R3A4E &R
Gt. EAAMBEIRMLR UL T BIE RGN DhRE, WM BRI, FHRZERANEF . pATALDIRe . &
BFEFPRE S EEARTRAAA, CIEREIR ALt DI R M TR, XM, S s 24
HERR B R ) 27 18] [14]. 2, ROS SR —H44 4 Node 70 A sURIAL BEAE SR, T IX — it K
KA T HLER AT R SUISARES B, POV B AEIEAT A AT DRl AT 1 ST, 318 mT BAKS ST
AT 2 2 UGG, XS FR A ] DA AR AR BB A T, DME T KB 3. Btz 4k, ROS
RENS LIIE T B A KA ZER 7K. EXMT T, "R RGELRT B X, ARG F )
B UE B0 ] @A HSZ e . DL ERTA ThRe# T LU IS ROS AE AR T B RS H.

ROS R B4 ST IREHE Ay s it 285 08 MM SENR. TAEFEE. A%FH
FFIR[15],

ROS MR EIhRERIHLIT R 1) 75 &{(Node): —/MT1 53R ROS AI#AT L I — Mg TR 7, BT
MEAME—ME. Fln, ERIEE RS T, A STN OGS S HAT A B B AR TR, JF
H AN SR AL R Y5, 2) Bifhf(Package): & ROS Y, —HMiIEAMHLBMIER, WM& T & REH
SO, BIAEEC B SO OB . G iR LR R &R S SR (11 Node). 3) 19 s B F 25 (Master): il
B S UL S TE Node, s& ROS [0 5. fEMLIERE I, BB RT PSS AT AT B
FHIE(E . W RUE B BHERE P AT Z AR ANBAT o HATHE R A RRIE AN AR D T S B AR A Y
MU R TT AUR R B . S R T RSS ThRERIOREE . 4) T4 R (Message): 15 ri 2 (7] 75 B E i
BFHATEAE . AR N SURE B HAR SEERE . BRIz, T RSB A E R BRI
SEHE . VHE RGBT R, TER W R AR IR B T B A . 5) F(Topic): —FR7ET A
Z AR EAE SR A 2 o 19 U S I R R RS 5 R A AN R A B o BRI X 733 B A
A FE A RR A G SN SE TR R IR AR B, AT B E R AT AN R R
RATAIT R 2 A F 8, R —AS ] DU BT 2 AN i, A A T 3 R R85 A ke Xy
MIAEAE . T R WA Y RATEIE AR TAEX RATS B A2 K OUANT BE B, i, a7 Aiay 2.
6) HR55(Service): LHAENAINAGHIEH TAERMMNERZLHK TR BN ROS Hh5_EiRThfE bR A
At IS 7 2, AR AFIT RGBSR A . Bk, fE— RS, 1SRN 2% i
U= B A IR IRS R . b — AN TR, BN TR% . BT 5 S#aT BAZE ROS
%0 5N R S AL S8 S, A R IRS . X PR B AR ALT X I AR B I A
7) R4 (Launch): MALE NIEiT — MRS 2 AMEEER B A 2 S50 5 R 7 T PG
roslaunch AT e — AN, ZIARACAT LL—R G 3 2415 5, il . roslaunch SO BES 4 B AL

3.2. Ry
WX AT AR N EHEL N 3 Fis, R MASERMEF RPLIDAR MOGM& RS, 3 2t
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M RPLIDAR TEisHH%dE, AFEYE, sesemt A, 350 — Pt S R A MEKS B fe A
f) SLAM B30 Hector SLAM &3, ZE K SLAM 8% 70 At S EE B A g R g A 2B 0%, 55—
R AEAR AR T — IR 2 B s A R R AT s 58 D R AR R D o 3 2 A 0 21 1
o, RIS 4 Bl ) SR s AR, AN — NS B A

base stabilized

laser link
base link
i—»—bi—t ;1
map odom base footprint
Figure 3. System framework of mobile robot platform
El 3. BB AT ERGIER
kb 2 IEB EoES WA NI

Figure 4. Laser processing process

B 4. stz

BOGRBE K SRR W E 4 Frox, @G s WAk 3 (preprocessing) - & UK (filtering) - % 2K
(clustering) - L& (fitting) - ULAC(matching). BOGHASME KRS, HATHUCEE, JER TSR ER A,
Sy ENAEFR XA B EE, W F—PRERE XA T 18 2K, BB E S, MBI EIRHIE 5065 K
UM R R, HTBOCAE IS EAR I, /IR S5O A B LR [5] . B)a, M Fadik
W5 BRI, DA E ML A AR

AR R ICA ST RFE ) 775 2 RPLIDAR #8040 s X 4731777 . RPLIDAR 15 24345 %%
WE, B BEEE fE . RO EUE R EA AR, —ReEUNRHES B R, TR
A G B SREE HARRHIEE B XA H BT TR SRS R . R — AN A
45 J5, RPLIDAR HHEEHE 1 i B HUE B S E 0 n, AHARH s Z [RIIEE B d,  DUARARE 3 B R E 1)
FIO, e B HCEH w5 20 K1) 2 A8 A EMOST B X3 mo I S P B AR LA . S
FFAE RIFEIL RPLIDAR I, I FAE AN BUK K, A, 2434 5L ) RPLIDAR I, B = # 4 vl 5 AH
I S8 D 193 B EAR Y RPLIDAR [ 85 Kt BE B8R B 0 BRI, 5 LRI S8 D FIAH S84 A
FEEES d Z (A K/AN KRR 2 D/NF d i, WEEZ SR NI m (10— 5t B XK m R A
Xdk: Xk my FIX I my, ARHE BIR T, w2 X3 m K140 9 N AN X m,m,,m,---my, , IXEE[X 5
FHE ST . FEX I BIERUE, gt & A KIR A 8 S 8cE, GBS A N T aE & T
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AN K R O LR, SR 2 DX IR 0 BT A B A A N R DRI I X I B A R R
A2 5 i B [16].

L4054 RPLIDAR ) TAEJFEE, mh 2> 75 Hi RPLIDAR FREAE 55 (140 20 25 5 3th [ v BT e e 1) 25 4
(SR s FE BIE LR RIS 1R . Bk, Rilor X3RS, A 0EEEE—FARIER %, B b e it 4
AT R VR RO . IR R AR RIR A, B h 5 SRR RIS BT SRR 22, RN & U 58 r
R HETff 1

TERRE A s, SRR, 1RIELHE)S, FENEGZREBREL . N T R4
B EE, AR &N ZTRiEFAT IS -

A Je b P B T T AN AR ISR R B AR RS R, SRS B (E B S SRR R A TUC RS,
JE FIFH Kalman JE3 88 AT HLEE N LA FLRS M TE . ST S Z G A BEEN T — AN, RE/T—H
B s, AR AT — A BA B ANy 1) DL A R A AT BRI AT R AR AL G, PR AE R
—AN AR 4 M B R 2 i A0 5, DURCAS TR M aiHLas AL, REEHSRE, BZENT
—NE.

AR R 2R 50 A s P, 0l RPLIDAR 335 5 o5 95 W RS 1) L3 A0 i 42 76 1 P v () 7
B o AT 5 MR B2, B A B B AR RS B (B U I ) IR 5 ANE DR, AR SR A
KUK BEARAB 778, FEZESENEZE 70 A N, AT s BT AR > R

¥ RPLIDAR #3415 244 5 Bk 15 0 b B EHE AHUC G, DTG ARG T % 2 47 B AE ke kAT
(), FIFH RPLIDAR [ iy 5= 4, 2 s DT T 55 AR o SR FH s A 02 SR AR O6 3 4 DTRE 1] 22, ¥ RPLIDAR
FAHEAF 2 () ST WG B (L b, AR T R R M 2R SR T AT DASE I R R, X Rk AR
bb BRSSO, BTG i ERIR . Xk ER 2 o H e p) e .

Figure 5. Rplidar data
[# 5. Rplidar #1372

el 5 s, AEOGTEIRIRAGI PC HTEIHERE, S NG ENL, theta FyFHi miAHX T RPLIDA
(e 4 (1 %o, [0°Z 360°1), Dist AyMlIEE S AIXT T RPLIDAR HIBE 5 (mm), Q AsRbf (5 5 i & .
55 RPLIDAR (38 1 7 25N TT /e ot 8 R4, iliid iz 47 Rplidar Node iX/M15 5, Rplidar iz 1T
Ry Et a3, 3 Rplidar B ERE A SIFHARBAR, FR62IEEE B D serfi i, ROS FRHL
ZEE IS, P SR % B 3 f/Scan .
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4. LI 5£5P
4.1. RPLIDAR i

T TR M P (A T T B 2 452 RoboPeak [F1BA$ [ RPLIDAR F34 B 52 1 i) WAL B0 1 HE
BN . HHT, BT 7 2AE Windows T & HIZAT.

56, ¥ SDK T HE7F RPLIDAR Ml FdEAT T 4. R4 f5 A PR S92, 43 il & SDK A TOOLS,
Horh 5 #H AR Rk D 8Kl CP2102_driver, tAL3E Windows "~ HI_EAIHLEAE . 4R 58I 6 Frsi
#%1# RPLIDAR #4%%) PC.

JLoolon 3

Figure 6. Rplidar power interface diagram
6. Rplidar E2iEIZEOE

fift R 45 JE ARHE B CARA Windows JZ2 41T ANF SRR 7, F- B4 X86 Fl X64 Wifh. 16 [ H 115 5
w2 G B IRENFEST, SR E A TR 1L181T frame_grabber. exe, FfikH COM4, W& 7 Fis.

v & dajianli-PC
=@ IDE ATA/ATAP 52518
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Figure 7. Serial port selection
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Figure 8. Experimental scan
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Figure 9. Real environment diagram of experiment
9. KMELINEE

4.2. BEZIM

hector_mapping #& hector_slam [ H 240 il 73 2 — . 24K, map wh27E ROS HIEIEAL T A rviz EH)
HrHuE . hector_mapping A& —Fh —4E SLAM J7v%, BEARXFIHAR AL S —RAE A B A BREIHE
BT CME A, ] CAE B s sh 07 & LR, flinfees . IXF R SeBlie a5 T IR B
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T IBRARMIAE, FOE T 43Sl R RIS SRR IR AR IR R O s R %8 B
B AR VI AT, EX TR 2SR 5ok, B O R R R R . Q2N
FETANL T NI 250 T 2 [ 22 1) 80 4% AN DY e 388 AL A i s [17]
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Figure 10. Slam flow chart of mobile robot

& 10. #BEIMEEA SLAM RiZE

TRAHE M 7 1 SCHE H I ik SRl et b, 49 21 T AR B B SRR AR B 1] 10 P, ARSCPE4H
IR AR T ROS R G ik M HL AR AE A SLAM [ 45 S, A% S5 8 BLAE 119 hector_mapping
1X— SLAM J57%, FIH ROS H#) hector_mapping %4k 5 sédin th AR A7 e o I AR HL IR . R R AE
FH P v B A0 PO G B s T ATE S P ) R A AT 40 B AT o S RORR AR DRI 5 5 N FH 7E b 1
PRSI R, DA 1 B 0 A3 s it . SIEIG R 7 B8 24 PROK IR SR B0 A% FRE 18 R IEAT .« 1EZE 1D
A H i E S5 ROS 5245, #4154T hector_mapping #4460 5 Sh AR I . BRERES RN .

1. MR BCE : H USB 42 0K RPLIDAR AITHREALE LK, £ RPLIDAR i i H 4 Rt 5

W .
2. R EEHES: T ROS 2 aiJcig T fEF$roscore, B HT S EE, RIET S8 2 (A FEAH B 1E
.

3. JFEhHy L A4 $roslaunch rplidar_ros view_slam.launch, fEiZf4847)5, RG] LLES:HE
e A RPLIDAR fi i (%, [RIS Mg s SRt

ARG N ARG, AT LLE R W48 20 BRI H (0, 3 AT DU R 84 40 75 2 AE Sy B
BARS, SANE—ABC. Ear R, BEICHEETER, FN S shell BIA, ff REaefE
JE BN R AT LA 58 R R

76 SLAM g, HLEs A A B AL DA E (G BRI T RGEAEA SR IIRE . — 7
RPLIDAR ##15 2IF/2 € B & BRHIE 5 5, 4R IR EE AR T IS B A A g i BT 5 1, R AL bR
e AT o T TS N TR ZAE R BRI AL AR R il e AL AR, IR AR AL it
S A RS TR RAE A A bR, AT AR ], TR A AE 52 B S AL B AN B S R SR B B
IR EAL. IE 4~6 B, A SCEHTT A linkl_broadcaster SKEATHFE £ AR AR EE B . 1 SE A
R SR 4 linkl_broadcaster SRIT %], AR 1% AE I E A B ESGE BRI X%, &5
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Figure 11. Slam communication network in ROS
] 11. ROS i #Y SLAM iBIE /4

M 11 AT AR AN DUEE 5y, BT AN AR RIE S B f, BRAALER(E B tf_static, ok
T IAHRE scan FIWLEE ATEHLE 11 WIEA 00 B initialposes LR ALAE 2 tf FIHbE map /E i, HEAT SR
FE P25 55 rplidar Node, 7] - T¥A485 /801, hector_height_mapping 14 & 58 A A FRA% J 3% 41 16 ) 1) B0s
BT EIThEE . B TE T EARASH . ], WLas ATEIREE LA R AE ), TEIXFEI T,
RPLIDAR A A Bt A RHEAE B, R RERI A0 AN 56 BE ML ERAG TS ATERRSE i) 2 AT A7
BRI, RN NGRS BT, AR R 558 A i 7 B RN 483 DA ST A r
BEE, EHEPRINSHMEE, SBEhHLE S O SR [F—ANRHIE S RO, AT DL AE S e
SRS S AL B R, HEARRR AR R I ALAR IS, I ATAL S A AL AR R HR RN SRA
T ATHLEE NBORLE, XSl T IR P AL, LB FE 2 SLAM BEFE, B0 B R AES Btk N
Hh P, ATTSEEL T MBI . [FIRE, WLERASWTEEE A BARVLAS, SCOl T R L.

4.3. EWERE 5

i FRP R, ARSI, HLEs AR — L T UL 5] 12 SR R LA
RZ I AR, BT AT DUE Y, PSR T T DIORS A ok, Ed ] DUR B Hh S
TR MR 0 LM K

Figure 12. Direct composition of laser raw data
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Figure 13. Composition after improved algorithm
13. Hikeist FRHIAE

5. B4

TV AT N B SRe ok il oy 7 e — > Tl SR G i JE R Je b R R ) R AR A, IR 52 B At A
KM ik AL 28 AR T2 E 5K AR s, (2t TR APk . RIE =17 it
R DINLEE NN E mUR JEXT G, HLas NBB 3] T B KA k. e 5 SAEBNLES AN B 1778
AR —ANEE T . H R W RS e AL DGR EE {2 0L TR A A RGBD %3k, Wk Hikimid
SROAT DASRH 360° I HE B 44, RGBD #8453k vT LASRE MG IR BESE , AT 73 20 8E H AR RS, [H]
i, MG AT CAEWTE UCEL, THE kIS sh s .

SLAM H AR R AN AN B s sh AL, 0 TR E 1AM SLAM HoR B FYERIR) 2 . ASCHE
WF7C 7 SLAM AR K FH . HEZRRL (35 mt |, DIFLIE AERME £48 ROS NMEFF K T4, 4 Hih
ML ATEFEN RO TR, FIFHLEE A SLAM PG 3T T Sebmt 7t, 581 mss 1.

1) ASCHE LT B N AR SRR S Rk () 36 b, B as T AR 7O R X, FENE T E
WAME BN AFD SLAM HAR IR, R8T TR BIHLEE N E £ 20 SHH SLAM K.

2) fAIEA4H T Hector SLAM vk, WOLE IAMFE R, EKF JER EIEM ROS V&, L T Il
AMERGRIRES, FERE T IR, W T B aa A RS-

3) Hi, UWLEE NERAE RGN KT & MRERASEO G B B N, R THLEE AN SLAM P& .
SEIGAE R R, ZEVE T DR LA N RS A B TEIE b, sl R AF i ERUR

BARA SN SLAM HiR KHLES NS0T — @ MwF e, EUMRAEETFZ AR, R TES, &
B — D RX AN S AT O

SE 3k
[1] ZHFF, #r, ZER, % ENEEBHIS ARG EITHP]. PUEESER, 2013, 32(6): 44-48.
[21 T, ETHOCEHE AL N E S5 B G @ aF AR [9]. YIS 5, 2009(2): 197-199.

[3] &M, Z=0%4E, Gk, & S EHIIEHIAE ACL2 Sl HL 3% A HR1E R4 ROS T A lHEE ], DMERMAEHEVLAS,
2014, 35(9): 2126-2130.

[4] Kamarudin, K., Mamduh, S.M., Shakaff, A.Y., et al. (2014) Performance Analysis of the Microsoft Kinect Sensor for

DOI: 10.12677/airr.2021.102011 109 PNER ST IR YN


https://doi.org/10.12677/airr.2021.102011

i, R

(5]
(6]
(7]
(8]

(9]
[10]
[11]

[12]

[13]

[14]

[15]

[16]
[17]

2D Simultaneous Localization and Mapping (SLAM) Techniques. Sensors, 14, 23365-23387.
https://doi.org/10.3390/s141223365

Kamarudin, K., Mamduh, S.M., Shakaff, A.Y.M., et al. (2013) Method to Convert Kinect’s 3D Depth Data to a 2D
Map for Indoor SLAM. IEEE International Colloquium on Signal Processing and Its Applications, Kuala Lumpur,
8-10 March 2013, 247-251. https://doi.org/10.1109/CSPA.2013.6530050

sk, N RN RBER D] [ LA 0], &8 hEFERAR K, 2014,

Bradford, W. and Parkinson, J.J.S. (1966) Global Positioning System: Theory and Applications. American Institute of
Aeronautics and Astronautics, Reston.

Pahlavan, K., et al. (2002) Indoor Geolocation Science and Technology. Communications Magazine, IEEE, 40, 112-
118. https://doi.org/10.1109/35.983917

T, GPS 3B E AL B AR M IR E L], Al 54%, 2009(4): 190-191.

MALSy, B, TIIRA. 2T EEMD 4O UWB = W B A EE]. #ot44 s, 2014, 35(5): 34-38.

Werb, J. and Lanzl, C. (1998) Designing a Position System for Finding Things and People Indoors. Spectrum IEEE, 35,
71-78. https://doi.org/10.1109/6.715187

Want, R., Hopper, A., Falcao, V., et al. (1992) The Active Badge Location System. ACM Transactions Information
Systems, 10, 91-102. https://doi.org/10.1145/128756.128759

Gezici, S., Zhi, T., Ginanakis, G.B., et al. (2005) Localization via Ultra-Wideband Radios: A Look at Positioning As-
pects for Future Sensor Networks. Signal Processing Magazine, IEEE, 22, 70-84.
https://doi.org/10.1109/MSP.2005.1458289

Casas, R., Cuartielles, D., Marco, A., et al. (2007) Hidden Issues in Deploying an Indoor Location System. Pervasive
Computing, IEEE, 6, 62-69. https://doi.org/10.1109/MPRV.2007.33

Dissanayake, M.W.M.G., Newman, P., Clark, S., et al. (2001) A Solution to the Simultaneous Localization and Map
Building (SLAM) Problem. IEEE Transactions on Robotics and Automation, 17, 229-241.
https://doi.org/10.1109/70.938381

VEZE, MERE. JURRE FHZE A M HE AR R[], EEs 0GR, 2011(2): 54-57.

Kaemarungsi, K. and Krishnamurthy, P. (2004) Modeling of Indoor Positioning Systems Based on Location Finger-
printing. INFOCOM 2004. Twenty-Third Annual Joint Conference of the IEEE Computer and Communications Socie-
ties, Vol. 2, 1012-1022.

DOI: 10.12677/airr.2021.102011 110 PNER ST IR YN


https://doi.org/10.12677/airr.2021.102011
https://doi.org/10.3390/s141223365
https://doi.org/10.1109/CSPA.2013.6530050
https://doi.org/10.1109/35.983917
https://doi.org/10.1109/6.715187
https://doi.org/10.1145/128756.128759
https://doi.org/10.1109/MSP.2005.1458289
https://doi.org/10.1109/MPRV.2007.33
https://doi.org/10.1109/70.938381

	基于激光雷达的室内机器人的建图方法
	摘  要
	关键词
	Drawing Method of Indoor Robot Based on Lidar
	Abstract
	Keywords
	1. 绪论
	2. 激光雷达及SLAM原理简介
	2.1. 激光雷达工作原理
	2.2. 激光雷达与外设通信
	2.3. Hector_SLAM算法

	3. 系统设计
	3.1. ROS平台
	3.2. 软件部分

	4. 实验与结论
	4.1. RPLIDAR测试
	4.2. 算法实现
	4.3. 实验结果与分析

	5. 总结
	参考文献

