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Local Path Planning of Indoor Mobile Robot Based on
Dijkstra and PID Algorithm

SONG Jiangyi, LI Dan, CHEN Wenbo
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Abstract: Aiming at the problem that ordinary wheeled robots are difficult to pass through a narrow working area
indoors, and are easily trapped in a local area and unable to complete navigation, a local path planning fusion
algorithm for Mecanum wheeled robot chassis was proposed. Based on the advantages of the Mecanum wheel, the
Dijkstra global path planning algorithm was used to plan the global path, and the Dijkstra and PID algorithms were
combined to control the local path planning. According to the attitude information, the robot speed was decomposed
laterally and vertically, the rotation speed was limited to drive the robot to achieve stable movement while keeping
the attitude unchanged. The Mecanum wheeled robot equipped with the robot operating system was used for
navigation test to verify the effectiveness of the fusion algorithm in this paper. The results show that in a complex
and narrow indoor environment, the algorithm can achieve autonomous navigation and obstacle avoidance of the
robot, and can successfully reach the destination from the set starting point. Compared with the traditional time-
elastic band (TEB) algorithm, the navigation time of this algorithm in an obstacle-free environment is reduced by
30.56%, and the navigation success rate in an obstacle environment is 4% higher, which can meet the demand of
indoor mobile robots to reach the navigation target point quickly.

W% B #3: 2022-04-23

HEWMHB: %4 a0 XA#% A2 A (2108085MF225)

EE® M Riz— (1998—), B, T dfaA, Mt4, TE2MAFTAABEMNEA A EFMRE,

BIEEE: 21976, %, M LE LA, B, H%, 2R T ABRAZSMBAML, B 2 F0F,

Bl Riz—, FJF, % L. @4 Dijkstra #= PID 569 £ WA M BEA BB ZAN [J]. T4 T K FFR (8 XA
£ 11), 2023, 40(1):59-64.


https://doi.org/10.12415/j.issn.1671�7872.22144
https://doi.org/10.12415/j.issn.1671�7872.22144

60 7 GNP NE = (SR AS SR 2023 4

Keywords: robot operating system; Mecanum wheel; fusion algorithm; local path planning

B RENE MR A . N E IR AR IR 25 4% GE ik 55 Mkt R T BRI Pk, & NS bl AAE R Rk 550l ™
b FH RN T R BIAR A 22—, REIR G5 A R S R R BAE T . LAZZ SE AN IS R i B i R Bl Pl
ar ARV G BRI TE S N 4V AN R Dy ) B A, A A E 5 R o A A AT A A, B
Tz T ENARRNS R, B, 752 s AR IR 802 32 1 JEaH T, anfer SC 9l g A2 A0 52 2 2= N B sl bl
AN KSR — BT,

AR B0 14 B S8 RIR R 0 FRT (0 AR T, AR R0 Gy 4 o s A0 R0 R s A ™, e 4 S
PRI EAE T BRSBTS, FLAS AT — IR FLR0 A5 31— 2% % 2 ke i PN i 1 ORI A A2, o FH A B8
A Dijkstra B WORFESY . ABED Rk IPS Bk A SR Bk A LRI B S AR 13 (dynamic
window approach, DWA). B [a] 54T (time elastic band, TEB) .7k . DWA SBEIRAEAETB 43 PEAN BREEUE A 2
PER Z A8 SR A5 ) ™ TEB B3 A Ay Bsf 18] 5 A SR O s 1l 2, 76 S0 20 KT 2 Hh B B R )y 1] 1)
A A AR AN B Tl TR e 2 AL g AR DWA Bk, 05 FALI0 A5 Otk Bk Y A )
R 2 B vr = R S bl a A Bz s 200, AT AL AL a8 A iz sh4a il 4, BIZEE R B K E S (UET
TS IR 05 B SLE B B, = B MIHLEE AT G 50 0E; Zhang 45" 48 —Fh LR S 40 A 15 1Y DWA 5
%, i [ Sh R B AR PR BT R IRAS RS S HLAR A A BRI A s UMK i T — s i o i 2 4 3R
F el TEB 5832, 8 o 38 e A0 A ask 2 v iy hom s B8 24 RSB 1 Bl P 1 i3z s8R, JF7E B S Pl A
i LARE] TR, (HALES AT % A IR BE T, 5 R K SR TG bt . Ry il A [m) R,
FEl L RS B S B R R, B — X 22 e g A I S R R A IR Bk, 454 Dijkstra 42 Jr)
PRARIE R PID S0 AT SRy R B AR R, LA SR HIL A% AT 35 8 2 2 05 vh B AR LR 5 Al

1 BEMXRMESEE

B s pLas AT i R G A% O AR R FE T IR B R BT R, MLES A RAS bR s, 4R
AR PRI 75 0 2 LR — 2% DARES B 26 s 0 RO RT AT B 2k, I 2 RO 4 R AR, 4 R AR LRI 2 i A 1Y, A
REA A4 A PR IE P A ShAS Rl o RS2 PR TARIRSE rhy, AL A n] ik G il 1) 5% Fp e it 49y, S f DR AL A N2
A NFA 35 B AR, 752 R AR AR FLR S AR O AT 19 4R %A 5 S I REE A5 L, shaS A i pLas A REfS
LA R IE S LIE, BERLAS AR RS 2l 52 JLR) B 22 A5
11 #H{ARIENFES R

SCRWT ST R ShAILAS N H 22 S A0 I IV 5 T 8, 22 e AN I e 8 8 — 21 2 S HEA TR S 4 L Y
RN, —MAE O R T2 MEe B L I /A N 450, 22 SO T A M HOR R R R AR B R, A
Fenr R 2 i A7 IR IS 8, B R R RHB AT 205 s 2 A2 s AN I I A A 5 P OV S T AT S A 1)
iR iz 5l , al7EAN SR s 1] A B0 R AT 4 N X
T IaRZ 8l AR S/ N2 AR 9 R TR, A8 T AT N /
23 () A7 BR A BRI bt il S IE iz 3, B R ARy
PLak 5 R E

Riblas NMeizshid B AagEs, EARK
A A LR TR HIL g AR WA, MR
#0338l al oo 3 Ak o, WAL AL Hoe
S eVl 365 [ v v w | B v, LR
NHIKF 53, w oLy AR FERE . 25T 1)
HE Rvi, va, v, v R w, wy, ws, wa; AL
A MRS LA G5 10 58 O Y 1) 25 v, 58 14l
U EE BT 07 1) B0 3 BE O3 45 r Al S AR LA LG
AR F XAy ARG IE RS . HLAS Az 3o an Bl BT
&1, Fig. 1 Motion analysis




51 RYL—, %5 {4 Dijkstra 1 PID 53 A9 % N RS ShAILAS AR i A2 LA 61

A SN IR IR AL 4 e T RO BT RO

W 1 1 ret+ry
1 -1 - )l
R (”+°)[VW} M)
3 R| 1 I —(re+ry) w
Wi 1 -1 retry
K RFTRZZ eI A2, =0 (1) APl Bz z2 i Hlas - Rz sh oyl H= 2) %R
1 1 1 1 Wi
1%
w1l Rl 1 -1 1 -1 W,
S 1 - I w3 @)
w
Wy

VX+I"y rx+ry rx+ry rX+ry
R NS M 14 2 se AR AR R, BB S | Dl 2t ) | S iz e, w =0, M
JREE 4 DT T R K (3):

wy 1 1
W) 1{1 -1 Vix
== 3
I w3 R] 1 1 [ Viy ] 3)
e 1 -1

12 HBENANMEEENIH

Dijkstra 772 f& B [y Y5 i A0 A 000 1k, e BRI AR 6 B 3 18 1) Uk P 7 1B I J B A, R LA R LA IR
SORHL, $%)T BEAL /e A8 & (breadth first search, BFS) B3k ) A1k [T7, B 24k HH— J% A 10 sl Y B A2 o Ik,
K A5 I A I o A s B 25 ) B R s AR SR Dijkstra SIA M T & SR AR A, Sk skt G FL I AR S
X IR TCHE 203k H AR, (5 R0 M A MR B % T I ML Y 5 42 Jmy A%, B MR — b3 T 22 e i b 48 sCHL B8 AR B0 =)
HRER AR, it PID F1 Dijkstra Bk B AGAERIALES A2 3l SEI ) B AR AU Rl A H s o

Jry R B AR R R TR AR E AN ] 2,

( s FRHcurrent
¢ [ 225 lindex
i A\ B AR v
[ {ij R
A R AR L
lobal path
glo 1 pa ( > i findex 3K L)
il 4E1ocal path
global pathfil A
global_path_list
ﬁﬁ;ﬁk IS i 22
Ed YFT Eeurrent | l
St 2242 1
PIDHH
PR
THIR S

E2 BEBEHEEREE
Fig.2 Flowchart of local path algorithm
Jey BB AR R SR 0 AR SE IS AR AN T
1) )R B AR R RIS A0 o O RERS AEALAR AMIUR AR i B IR 2 5, HLas N7 R — S 2 R At Tad



62 7 GNP NE = (SR AS SR 2023 4

B 37 R A% 3t ] v 25t AL Aoz Bl AL A RN T AR AR, ST AE £ move_base AT ALK LR AF] HAR{
BRI LR, Oy — AR s M5 S, FIRHE R G A 4 R AL .
2) MLE NG AR Jd i AR TS RO TR 1A% e 0 I 2 Bt 15 B LS A AL IR AR AR 2 T B4

3) JRITR AR AL 10 £ O 22 AR I . IS A P AR BBUHE B AL A\l (9 22 Ry B A s A D R i S
MR T DT U RN —Be g A2, SEHOZ Bra /A, 192000 th A ik, # HAE A ML AR S Jey A
B AAE AT R A B ) Fir iz 2 A4 i vy — 8 B REIR BRGR, Pl A AN BE S HE ORI o A, FE Rk
e R AR I, AT 2 A SRy F AR s YA ) AT — Be s AR o ALl AU SR i A, SRR LR A
TEis B e P 5 R F AR A AR 2E , AR 1) 25 | DN 1) J 25 b BE TR 22 o BCBCAE M IR AR AR 2R T JR S H A
AR BT A (X, Ve, 6), LA NS RIS B B8 AR AR R (xes ye, 60), WA

Xg — Xe
Ax Ye—Ye
Ay —
AD = arctan| g -6, 4)
|xg_XC|
Al 5 2
| O30+ 0 - |

s A HILAS N Jmy 8 B AR a5 2L 8 A 1o s 22 26 X0 Ay kg P TR0 R 1o s 22 5 A0SR Uit 1) 41 fi 22, D
PR N A0 5 R B H AR AL R Y A 5 O 225 ACOAILAS A RO B -5 R AR Z [ B EE RS . AR JE AORY K
INHEAT F A IE, #5A0 < —180°, A6, = A0+ 180°% #7A0 > 180°, A0, = A6 —360°, Hr A, AL IF 5 f i 22 .

4) JRTREE AR 00T o AL AAE AT A TS W BT D7 R AR AR S, AT ) 4 Jas B A AR TR
3 AN AR A SR B H AR L, S AR 2 AR H bR 22 18] B BTARE A JBE  B i B Ry R B A AR B0, AS W 3 8
ARACAE . AR A/ N, 45 ) 8 T R 5 A R L, ML NI 2k s 0 JEE A8 A BRI, 422 1 48 4 W i
BEARTE AN A, BRI 25 T8 B, FLas AT 080 . BEE HLas AWz 3l RS2 0 2ok, Rl it
B2 AW D o RS AS A A S, FIWTHL &R N BB LT, 15 118 3), SATATH

5) PID Kis (3RS BB o o BT b 30k Jey B AR 0 0 W, m 6 5 AR AN TR O T R sh B g A iz 3
AR, RS S AT A7 B TR F b o7 B8 B e A 2 (A R 7 A AL N5, X (5)

k
v =koe(k) +ki Y e(j)+ka(e(k) - e(k— 1) (5)
j=0

s ky, Ky k09010 PID Y LA B0 | o0 28 850 SRRSO 0, e(R) 267 5 BTk 20 Bl e AR B Jmil H A i

k

Y 55 Z e () AL NN Bsf 20 3 ke ) 220 B 2 Jmy 38 A i ) SR ARBE B 5 ek — 1)Kk — 1RE 2005 125 Jap 5 H A o
YRR ]}EfﬁﬁﬁﬁﬁﬁﬁlEﬂ%ﬁﬁﬁj\ﬁ?ﬂﬂﬁfﬁlﬁﬁ v, FIN R v, € o3l )7 T

P < MG, < —g, My, = —veos(+ AB,), v, = —vsin(x + A6,);

%—TZ—E <A, <0, v, = vcos AG,, v, = —vsin(=Ab),);

Z0<AG, < g, My, = vcos A8y, v, = vsin Ab;;

%g <AG, <7, Ny, = —vcos(m—Ab,), v, = vsin(m— Ad,)

WL DL Bt R, LA AAEAS B R A R PR R, 8 R ) A B 25 T AR LA R 1) R )
JE, BRI B . Bl (3) [ BIHLAS N 4 DM 7 BV, JF &3k B2 pLas N AE, IKSbLas Nz 3h, it
AW HTEAR, RAAEHLES NS S B R A B bR e

2 XWERE5HH

SRIGEAS SCER H il A Bk B SOPE, 7E Ubuntu18.04 IR5E T, FEFHLAR AHAE R 5L (robot operating system,
ROS) M SIHL & A1 5 XIAO-MINI, #1475 W AT E . %7 5 2RI @R BHCABRA w42 4ty
— AR AZZ S AR IS AR R PO A A m A S AL AR A .



1 HRIT—, % B4 Dijkstra Al PID 5300 = N R ShHL &S A\ JRrEB A2 KL R 63

2.1 MikEE

PSR S iy = NS b, WiEl 3. )3
LS APEATEEA, it PC ¥ 1Y Ubuntu 2 4845
BLEF N G218 78 31y, T0 o 04 0O B 3k 454 8 B A A
B, RH ROS Pyt H Y Gmapping 575 52 il 1 &
F#, FIF ROS w1 RVIZ Af ¥4k T H. %€ 3 P 57
PR, BB T T PR BT i R ST e
22 BESALK

W T 5 A ST P M T B Y P, 84T R
WL ae s, Fin b plgs AR %, i RVIZ 7] WL
B AL ER N, 33X FITAL A A 7E B SR v i 0 8 2
X N )5 R AT B L P e B A AR SR AL as AAS YRGS B 0 B b o, R 2 2 A i — Ak 4 R %
BTRJREB AL, PLES NP IRIE 3. R E VLS ARG 0L Eh (-3.166, 0.504, 0, 0, 0, 0, 1.0), H bR A1 H
(—0.134,0.167, 0, 0, 0, 0, 1.0); HLES A\ F K IHFE K 0.5 m/s, e KA E N 2.75 rad/s, | RMHEFE K 1.0 m/s”, 7F
AR 425 B AR R L A AT T, BT TEB S535 5 AR SCH M 1 il 45 3301 43 ) 4% il XTAO-MINI HL#F A #E AT
25 W H EFAUSLL, 2 Pk T FEANE] 4, 5, HRERIE 4, 5 T E H: T TEB 595 S0, HLAs AL
EAK | R B S IR )R TOIE AR S S A B A O s AR SCIRVAAE S AU 2o AR e A T A b A 4
JR B, Lgs NAEAS sl B i 6 S R AR BRIk E .

E3 MKW IR
Fig. 3 Actual test environment

(a) IEH AT A (b) TEH UL ) Ha A

(©) KA BRI S (@ KA IR

El4 TEB BARITHINHLEASATE
Fig. 4 Robot navigation process controlled by TEB algorithm

(a) BLERAWIIR AL (b) HLEF ATCRRERT ) AL (c) HLEF NA A Ao e
Els ANXEEEFINEASEE
Fig. 5 Robot navigation process controlled by the algorithm in this paper
PLESATE 2 Bl AR B AR LRI S0k P T B S A SE SR 45 R AN 10 SRR ARSI R ARV, S0 18] B SS90
IR 25 WS HR A R B {H



64 7 GNP NE = (SR AS SR 2023 4

R1 2 MESEBEBEEMXIE L SAE BB I)ER

Tab.1 Navigation time and success rate of two local path planning algorithms

- p RG] HEERY

’ A ] /s ST R /% st ] sk 2L Bb /% By (7] /s SN R /% B 18] 9 20 HE /%
TEB 19.252 1 100 26.133 4 92
A 3L 13.368 2 100 30.56 15.640 1 96 40.15

M1 AR e X T 22 s g R IR A A L g A RS BlF- 5, 5 TEB B33k LA, SRAS SCR LA il m]
AR B NS ], 78TO 59 B PREE T T 1548 30.56% Y], 7EA7 FEfs Py A R i al 954 40.15%
R 5] 5 75T BT B BRIEE v, 2 RS AR RE RS 22 4 B3k FUAR s TEAT B H) B BRI vh, 2 R0k 9 S0 i 2
FRIYIK 90% PLL, (HASCH LA TEB 5k i 4%, 332 R 0 (i FHAS SCRi & 50k A ALER A RS 3h°F 5 m AU
F B RS EATRe gy, i T HLae NAERE 2SI 28 A s, PR R4 S ST 1], ]I T St i 3

3 % i

B XF LA ZZ SE AN N IR S RS PR ATE ST BB 4 JR PR AR M A 22 | 5625 20 R A B T a7 5 2
B /NPT T ki 14 [ A, 42—l A Dijkstra A1 PID 48 il 38075 A% U 19 Sy s i A2 0 ) B33, >R A TEB B33k
SR SCHR A A AR R BB s DU B 4 i RS sh LA N HEA T N R LU S . A5 R BN ALAS AT K
T VR SE B e 5 B TR 280, FE OB W ) IR EE T, il 7 B A2 B0 ) 303k 1 - X5 A st 1] 54 13.368 2's, 55 TEB
AV L A ] 2 24 30.56%; 764 B fig B FREE b, il A28 F R 500 04 AT B R L TEB B335 51 4%
P2 A R R AR R Bk T R = RS ShHLER I A AR SR, BRI B SR A AR B i 4 R B AR, KL T S
WUACR M 2VERPE . BT AR SR R TE E NS @ N R e, HLER ATER Z8 E N IREE T 1& bk
AFHEA ., S TG b — A A AR BRI BB, 78 SEPRI S Th i B sh S R Rs4, LAGE N A2 ZR ) =8 N 3R

S 3k

[1] ZHANG L, LI'Y. Mobile robot path planning algorithm based on improved A star[J]. Journal of Physics: Conference Series, 2021,
1848(1):012013.

[2]1 ZE4F, 250, 5k, 25, 5 F it Dijkstra®d 2 AU AG VISR LRI BF 72 [00. LA T2 5 A sh1k, 2021(1):23-25,28.

[3] YANG H, QI J, MIAO Y, et al. A new robot navigation algorithm based on a double-layer ant algorithm and trajectory optimiza-
tion[J]. IEEE Transactions on Industrial Electronics, 2019, 66(11):8557—8566.

[4] WANG L, XU H X, CAO J H, et al. Improved ant colony-genetic algorithm for information transmission path optimization in re-
manufacturing service system[J]. Chinese Journal of Mechanical Engineering, 2018, 31(6):106—117.

[S] ZHANG S, LIAO Z H, WU Y, et al. Mobile robot path planning compares wavefront and A* algorithms[J]. Journal of
Physics:Conference Series, 2021, 1948(1):012046.

(6] B23RAE, MmN, SIE1E, ¢, 2 TR G A LA A B ARMLRI (0], LROR 22440 (A SABHA D), 2021, 45(5):77-83.

(7] B TR, AR . T oo IS = Yk B 2% 4 (B B9 i A ML 300 3300 (0], 2 8 Tk R 2 22 4 (A SR B2 1), 2022, 39(2):
189-195.

[8] CHANG L, SHAN L, JIANG C, et al. Reinforcement based mobile robot path planning with improved dynamic window approach
in unknown environment[J]. Autonomous Robots, 2021, 45(1):51-76.

[91] FOX D, BURGARD W. The dynamic window approach to collision avoidance[J]. IEEE Robotics & Automation Magazine, 1997,
4(1):23-33.

[10] #Pfk, AL, JREESR, S5, MU A8 LR M ) vl 2 B S HLas AR R Bk A2 LRI 25 [0]. ML TR 4R, 2016, 45(9):21-26.

[11] ZHANG J H, FENG Q, ZHAO A D, et al. Local path planning of mobile robot based on self-adaptive dynamic window
approach[J]. Journal of Physics:Conference Series, 2021, 1905(1):012019.

[12] AP, #EEF, THIE. 2T TEBR 7L (1 B s 2 L85 B s MR RS [)]. Bl2eH AR5 TR, 2020, 20(10):3997-4003.

[13] EFf, Ti0. 7 2 w5 T8 B/ 2 3t S5 S2 8t [I]. TR, 2021, 52(3):1-7,137.

[14] 5k &, KI6H . BT Z i 2 G 3 T G BRI 1], IACH 1 5 AR 5548, 2017(2):14-16.

[15] LIU G M, LI C H, GAO T T, et al. Double BP Q-learning algorithm for local path planning of mobile robot[J]. Journal of Com-
puter and Communications, 2021, 9(6):138—157.

[16] 5K 3 F , ] e, ¢ 1) K, 25 . Dijkstrai i 15 22 29 A )™ il B 2K fi (10 8% A28 v AR B 58 B2 FH (3] 0 00 Tall K272 41, 2012,
40(3):321-325,330.

RAERE: [


https://doi.org/10.1088/1742-6596/1848/1/012013
https://doi.org/10.3969/j.issn.1672-6413.2021.01.008
https://doi.org/10.1109/TIE.2018.2886798
https://doi.org/10.1088/1742-6596/1948/1/012046
https://doi.org/10.1088/1742-6596/1948/1/012046
https://doi.org/10.1007/s10514-020-09947-4
https://doi.org/10.3969/j.issn.1009-9492.2016.09.005
https://doi.org/10.1088/1742-6596/1905/1/012019
https://doi.org/10.3969/j.issn.1671-1815.2020.10.030
https://doi.org/10.3969/j.issn.1000-1212.2021.03.002
https://doi.org/10.3969/j.issn.1673-5587.2017.02.009
https://doi.org/10.4236/jcc.2021.96008
https://doi.org/10.4236/jcc.2021.96008
https://doi.org/10.4236/jcc.2021.96008
https://doi.org/10.1088/1742-6596/1848/1/012013
https://doi.org/10.3969/j.issn.1672-6413.2021.01.008
https://doi.org/10.1109/TIE.2018.2886798
https://doi.org/10.1088/1742-6596/1948/1/012046
https://doi.org/10.1088/1742-6596/1948/1/012046
https://doi.org/10.1007/s10514-020-09947-4
https://doi.org/10.3969/j.issn.1009-9492.2016.09.005
https://doi.org/10.1088/1742-6596/1905/1/012019
https://doi.org/10.3969/j.issn.1671-1815.2020.10.030
https://doi.org/10.3969/j.issn.1000-1212.2021.03.002
https://doi.org/10.3969/j.issn.1673-5587.2017.02.009
https://doi.org/10.4236/jcc.2021.96008
https://doi.org/10.4236/jcc.2021.96008
https://doi.org/10.4236/jcc.2021.96008

	1 路径规划融合算法
	1.1 机器人的运动学分析
	1.2 路径规划融合算法的实现

	2 实验结果与分析
	2.1 测试准备
	2.2 自主导航测试

	3 结　　论
	参考文献

