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Abstract

SLAM mapping based on ROS robot operating system is the most mainstream method with the
most research value and commercial value, which is favored by robot developers and enterprises.
The main research content of this paper is to optimize the configuration of URDF simulation robot
model, add Gazebo simulation environment label to it, and make it meet the requirements of
Gmapping function package simulation experiment. The overall framework of Gmapping is ana-
lyzed and the main parameters explained, and finally the mapping function of Gmapping is rea-
lized. Experiments show that the Gazebo simulation environment designed in this paper can com-
plete the task of Gmapping function package mapping, and Gmapping algorithm can complete the
construction of raster map stably and quickly.
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NLERE G, BRMNERRE PR, PLas AT &R IR, B REsE THL
MMNTIIR K. BEE SRR HEARBAW L. A%, ARMFT. T, BRSNS BRE MR
th, AR H & AT SRR R 2 . AL NIRRT RS THLEE N ER, HApLa
NBVERAFFE R BRI, G AUEA T 2P e NJF R ERAAESE, eI TN AT & e 51
SE TR, R S ORI TS A AE SR 2 — & ROS (Robot Operating System)Hl#s N #AE RSGt[ 1],

EEFARFNAEE Y, 3T B 38 A A B @2 AL es NSCil B £ 00, KRR, Prole 2 84
BLEE ATV R BV & FE AT HR SR 2 — . BT, AR Z I GPS &BRE N SRS [2]) F BN H T % /b
AR ST, XS RS 0 RIS 8 7 AN A FO PR T 0 M B R U S e/ . SLAM. 2R AT
PUB ] 1986 4F, H:TMEZR I AT R GIABINLEE N L E R B H[3]. SLAM HIRE IS 30 R
R O Re M AR I i fif DR 2 AR NI 58 v () 5 A -5 b PRI A 2 ) R

ROS TE N HATR A& BMMHHNAANEIE RS, AN AR SLAM 28K, 3 ESHifdt 7R
ZUige e ose s, JHRE T FEE RN R RS0 E THE, 1 Gazebo i 5165 Rviz AT &
R H AR . Gazebo HAA MK MWH S5, S E N EIRE S MmN ETRED, I %%
T« Rviz BERT LSS S B0 AL B s 1 0] UG Rviz H1 6 G0k A 3 15 2 S8l HLas A 42 i)
R ROS HLE8 NAE R 7 HLEs NIRRT, fEHLES NP RIS BN 5, TR R A
G AR

2. ROS 1S ABRIER S

Willow Garage A F]/E 2010 4R AT 7 BRI ROS AESL, X —%55{§19 ROS 7EHLAF A ATt
TIHRE MG . ME, Pioneer. TurtleBot Z5HLe% AV & & IF 46 0 FF ROS HELL . DL I (¥ Al Flis 44 4
3 ROS WJFE T R A i AR BB K, BRI R BIRE VLA A TOHLEE A FRPLEE NS 2
Q. AR P HIHLES AAT MRV A B3 52, 8 ROS HESE, AbATTHUAS T R ISR, HdE
IH7E ROS #E X Hr 2450, et T ROS #EX [PV & E . ROS HLEs NERIE RGN VIR E, i3
90 % i I NE T A ) AR v

ROS ¥t H AR 238 = HLas AR R 2 A =, aickiE, ROS (RF sl 224 LU JLAs: 1) ROS
A2 0 — AN AT 20 AR A AR TRL, H L& AT AT [ D R ) RPC P 5E B R R] FRIE A « 2) ROS
AL FHLEE AT R TR SR 28 S WA ROR I FRAR 7L N TR IHERE, S 1L N BT R R .
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3) ROS JFAE X G B IR ER RN M ZRM A il . S AR B i O BLAS A D 6E,  wT DA BB AT THRE T 5 )
AEJRAL. 4) ROS CEMA— MERMAELS RS, ROS HAFEMEE SIRBIN, ML HE =77 TH
MISCRE, LB NTF RSB T RGUL IR R TT %

ROS HHEEMAEFHIHRE . BB AT B ATIAT ORI L de /N IRAT HL T GERR N 1T /i (Node),  AN[AI
TR AT LS ATAE R — g AN R ML, 17 R AR TE 5 T AR ANH RS, (BT R R 48P 44 R 20
ME—. TR 02 ROS Master, BN R A4 FEMR ST LS HR 545, FFERERANIL AR
RO R S5 SRS AR BT R A LA, AT I S, S R A s AR AR

T ] A T 2OR] 4 Rl (5 Topic) Fl A AP B (S (55 Service)o 175 RE2 5 i A] F SR AR i 2
PR B, A R AT AT B, Bl R AT E A BT T, RN R R A AT B R
Ao Ul AL B R T FR O 2 (Message), €045 ROS 1R BLAGFRHESRTUAN 7 B 8 SR, (]S
ZARTE S LRI .msg SCAFE o 1B TR AR A 1 TR .

‘ Registration Registration

Message Message

»<_ Topic >

Figure 1. Flow chart of topic communication
1. iR IRRIEE

JIR 351 R B IE AL P A 2, A B i/ R 55 A (C/SREAY, 5 7 i AR S SR B, 5% 258
AL BRI [ RSB R, & T S R ARE TR sty SOIFE SCERM B A Bm 450, g o R v A2 1k
Xof N ARRS SO o IR S5 B TR A 1] 2 B
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Figure 2. Flow chart of service communication

2. BRFBRIZE

3. SLAM 5 Gmapping ThEER

[d] 25 5E A7 5 Hb ¥4 2 (Simultaneous Localization and Mapping, f#F% SLAM), BINL2s N\ B &1L & A
EEWT, SRS RGN, FF BT B EEMASN[4]. E6L, RIREERS
FI{E BAT 3B B SR TIAS B LA AEHBIE LAY ARKRAT B, B3 A — AN Bk R R FRAEME? Hh B 2,
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Figure 3. The basic process of SLAM
& 3. SLAM M AT 12

SLAM 2B AR K, W NEETHOEE AR SLAM. TSR] SLAM. iI8F & T 48, 244t
SAERARN SALM. M RES A MK, R, RIS BEEM G TR CBERA, HE%Z 35
LMK, BAE G S sl s o WOt Hk RS Rethar . SoRmsh. @RI EM .
AAFE RITRZE SRR . 0% SLAM 2 H i sfa e« S B IE o SHUR L M 77k, X — i it
A R B RS TE N B RIR ZEAT W B SR R D ZE 1 B A AR A IR B

ROS JyHL#$ N SLAM & B3R Mt [ K& m AR A i Thag L, Forh i I D) 5E €44 Gmapping T g
£, Hector LJfEt.. Cartographer ZhEEH UL K Rtabmap ThREEEE[5]. HAEl, MAK JE. MaRELLEFRAY
& Gmapping gL,

Gmapping H% 2 HAT N H ) 1 2D SLAM J77%, B2k T RBPF firiEs &%, B SRIBOLH L
AR HE Bk AT 2 6], Hrh IMU & B DE RGBS s 2R, H2 IMU EEAZLHE
IS 5. Gmapping DAEE P E %% | gmapping #%-05%, JFSEHL 178 ROS HESE F 5 H & D g . 1) i

5, At HL )% B2 nav_msgs/OccupancyGrid, HHA% 017 fiAE slam_gmapping 77 5. Gmapping 2
Re 0 AR B AN 4 FR . ARSEES Y Gmapping DI Be G AAS B A IR FEAE B (B0 T A 48 ) Fl L2
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Figure 4. General block diagram of Gmapping feature pack
[& 4. Gmapping ThEE LAY S AHEE]

HMER, SR H RIFE T I Gmapping DR LA EIDIRE, A K& gmapping SRR 22
B, T it W R 2 SHARAT SN . AL ZN S HE AT IR B, 4 tf A scan I/ Topic 15,
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map_metadata. map Fl~entropy =~ Topic & 4fi, —~ dynamic_map R 55 (Service). H i tf I F3EA4 IR R
BWOGE B AR R . AR THAEbR RIAAEAL, scan H T-WOLE X FH%UE . map_metadata F T~ & 17 14 Meta
5, map AT KA EMEESE, ~entropy H T KANI NLESTAMAERIMETT; dynamic map Fi T3k
U P o AR SEER B S launch SCHEXT HBHTECE, IbAbar 444 gmapping.launch.

4. Gazebo A ERG T

Gazebo f& — M =4EZHLas NAT A, EF DU R 22 B b Las AR 3. RATIiE3)(7]. ROS
B 5N Gazebo $Eflt ¥ — s K B 2 Bt e, BLID AL 35 % AU PR O RES B O SR B OB, Y P ]
CAZEFRAF A B B R . [N, Gazebo W] LA Rviz P2 AB6sl, (4397 R # 1T LN ZA A FELEE )7 B 1)
R, SR, 1R TR IR R .

HH URDF AT EBIENLEE ANBRL, KREATp A0E: 1) A EER G — AR, 2) fi
FTBEFEAR T 5 B M A AE%E: 3) MEIERIA QI AT G SCiERe: 4) GBIt Tt . HLas A
URDF 3195 R AS 23R8

H1T URDF @BAAAEBAR TR N A EE . AMET ZUIF R A RA BT BN SR H SRS, K
WO B NPT B BEAT T4k, REAT 2 T8 1) A Link FRESESING LS BORARE 1
2) NEAS Link ¥ I1 Gazebo #5455, (i HAELE Gazebo  AEA I FN (a5 BB YE: 3) A& Joint NN
fLEh4E: 4) BN Gazebo FEHIZHGMF, SEMMLE N AR RO 2B EH], LIS NATEE. J5IR. 5
hgs 5) S A RLAIBLES AR S B0 launch SCHF, £ Gazebo Hn#Les N . (HAFERRIE, N
T ORERBRGA N, 520K Gazebo [ B LAR R SO 2 TR BB AH o s AR AL A8 7 SR ACAS 0 T

A Link 78 0G4 Jag 1 -

<collision>

<origin xyz=“0 0 0” rpy="“0 0 0” />

<geometry>

<cylinder length=“$ {base length}” radius="$ {base radius}”/>

</geometry>

</collision>

4 Joint TR fE e & :

<transmission name="myrobot_whell tran”>

<type>transmission_interface/Simpletransmission

</type>

<joint name="“myrobot_whell joint”>

<hardwarelnterface>hardware_interface/VelocityJointInterface

</hardwarelnterface>

</joint>

<actuator name="myrobot_whell motor”?>

<hardwarelnterface>hardware interface/VelocityJointInterface

</hardwarelnterface>

<mechanicalReduction>2

</mechanicalReduction>

</actuator>
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</transmission>

RN Gazebo 255 254 14F

<gazebo>

<plugin name="drive_controller” filename="gazebo drive.so”>

<publishTf>1 </publishTf>

<updateRate>150.0</updateRate>

<broadcastTf>1</broadcastTf>

<wheelAcceleration>2.0 </wheelAcceleration>

<commandTopic>cmd_vel</commandTopic>

<odometryFrame>odom</odometryFrame>

<odometryTopic>odom</odometryTopic>

</plugin>

</gazebo>

£ Gazebo " ] Building Editor LG —/NF HRIHLE N0 B2 B8], 58 ol EAR BT 2 .
P A HLEE N R A B e im , T EH S — DS LR WA launch B350, B3l
FENLES NI AIGG FOASETT 5, ALY A4 gazebo.launch. gmapping 15 AN 5 s, &
LR T2 07 FALE NAE AT EOA BT A IR & o

Figure 5. Gmapping simulation environment model
5. Gmapping (A EIMEIRE

5. hEIE

ASEEGAE ) ROS JRA kinetic, 1% H (1) LN #4E R4t 2 Ubuntul6.04, {j A3k H] Gazebo, R
FHHAEH Rvize H56, 18id gazebo.launch U E B 7 HIM (L &8 A\ 7 F 8 B2 [EFIAL &8 A7 ELAY)
R, I A AT TR 223% Gmapping Thefl, JHilid C4 %5 I 1Y gmapping.launch L JH 2 4 K]
FHIRI 2 MT BT 1, gmapping 17 5 £UR 305 2 B3T3 & IAE S B THE R, M.
B, A8 B AR TS RO BRI launch ST 58 BRI 38 N 2], a8 s 7 1) S A2 B L 2% A AT
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B I 56 N BE AN 23 ) (R A R 0 1 0 it PR AL g, o w R e, 1 R IHTE S o M4, m 2R,
{81 F map_server @y 24T L HRAF gmapping & 455
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Figure 6. Simulation process diagram
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At At Rviz FIALAL TR AT DLSER s g BACR it 78 2 ah il as A B3R H Gmapping
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Figure 7. Gmapping simulation map
7. Gmapping {HEHb[E]
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ASC@E T ROS $24L[) Gazebo 1 FLEAE 58 % 1 X SEEL SLAM B 1) 47 FUA S22 1], 35 A Gmapping
ThEE AL TR THORHIAN SLAM Bk B il BT B v LLE Y, Gmapping 595 7] LUR
U b 56 O = N IR R RO L A, O HL T LA o Dy DA S 7 B SRR v by A PR Al 1

S5k
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