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Abstract

In order to improve the efficiency of traditional PID control and solve the problem of traditional PID
control not being able to adjust parameters in real-time, algorithm improvements for PID control
are proposed. Firstly, a small car model was introduced to establish a mathematical model of the
mobile robot. Afterward, algorithm improvement will be carried out to establish a PID system based
on fuzzy control. The particle swarm optimization algorithm will be introduced and used to opti-
mize the fuzzy control PID algorithm. Finally, simulation experiments were conducted in Matlab,
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and corresponding modules were built in Simulink to test the obstacle avoidance effect of the mo-
bile robot and analyze the experimental obstacle avoidance performance. The experimental results
show that using the fuzzy control PID algorithm can effectively improve control efficiency, and using
the particle swarm optimization algorithm to optimize the fuzzy control PID algorithm has the best
control effect. Both control methods can reduce overshoot, improve system reaction rate, and effec-
tively enhance control efficiency.

Keywords

Robot Obstacle Avoidance, PID Control, Fuzzy Control, Particle Swarm Optimization Algorithm

Copyright © 2025 by author(s) and Hans Publishers Inc.
This work is licensed under the Creative Commons Attribution International License (CC BY 4.0).
http://creativecommons.org/licenses/by/4.0/

1. 518

e ahples NI & FAE 20 4t 50 SRk D I T . 78 1966~1972 H=[A], HrdHARMT 78 B st il i H
BN EA BRI R R RE IO LAR N “Shakey” o ZJE B4 R EhHLAE N M R SR 1. I 4E
K, BEEMSANIRE, TOAEFEEFTERIEE, AL AR TE R ER. $T%
NN S, Retfac i, dEFHHGA B 1R s B, Arls k) 5l — B R s
N HISRBE TR . el $ i A LRI B0 82 2 RS B 88 A\ R JE A A% o0 il

R G AT R FE A SR T S The . BOMIE | — B2 B a8 NIRRT R s 5i4h
— AN AL P PID ISR PID #HHEAE 70 ZELIOK, SEMHEHFE RSN, BE iR, A
T HATH S A Sz s 5 — . RIS SRR PID FEl A DR m iR, SERSE
IR S TR

TERBINLAE NIEHI O, 12 58 P TIRAE A HAS BR . Fernando S5 [1]#4 % 1 10K PID #%4i)
AR TSI AR, 2RV HE R 2 SR ZE 20 PID 228 S 80T AR E, NI s sl e
NI IREAT 55« AERAGTS TS SR EE IR R T, 28R T E AR L. ENLE A3
JIF 5T, Zhao 55 N[22 Bhig & 5%, i 1t - B9 - T (PID) KIS MR S 8. X — 2835 MY
R T AR IR e M, IENCRGEEL T SEOR BT IR R . Ren [31R A G AL RRT 5092, TR MM
PRI IRI S8 TAE. 51640 RRT Sk, M@ m%HyE, LB B FkAH L, SudEfl RRT HVATE
RN PRI . Han 55 A\ [4142 H &N PID #4846 B 440 BR R 4% i SR, 12 F 8 Rl 1 e/ —3fe
HREE RIS A, 15 B b & 28 w28 S HOHAT A . 1AL, Faisal Z5[5]SEHL | —EHHZ 15
P RS0, RSN N BB TE BN ASIAEE BL 58 ik H AR BRI 5 B PR 4 - Waga 55 A [6]tH 8 H T — i ik
P77k, @i YOLOV3 BRFES S Rk AL, SR ig mifaTh e, AW T4 PID =6 R4, &k
BRI ] 2% T 45 4 PID #5488, SCEUBLHI PID 241 2hae; FHEDR FRACILES, d3E— DR o
PID &%, iEid Matlab 55 Simulink ZEA7H0L07 B0, 7EAG FRbSH 10 PR 5T Hont 2 B8 /N 22 12 Bl fan ik 22 10T
GIHT, I LU A5 ) R e AN AR AR e 1k

2. RGREEY
21 RGEEhRE
SCEVNE ARG RIR SR WKEN . BT TEB I R S8, BB € Al R [FRAE . X e fe i ATia sh o

+

DOI: 10.12677/mo0s.2025.145388 224 e

o

iR


https://doi.org/10.12677/mos.2025.145388
http://creativecommons.org/licenses/by/4.0/

PR, FHEZ

HOMCE R, B AR IR 1 . R LA AT R XOY R sbLae A K TIESRBET I, KA (X,Y.6)
R R AL A IGEIRE . Hoh, X BEIHLE IO T T A Y REIHLEE AR BT AT 0 A
BEIHLE A X AER A (X (K),Y (K),0(K) MR EHLEATE K IHI9A8HG: o NAHERE, V' tkik
B, AUCASRREIRGI . 5 A AT R TR S IV, RV, SIS BN @ M o, INEBIE 2 ()
RIHEA |, 2R v RS R AT L T 2 A 7]

Vi=(V, +V,)/2 )
M # e B2 N :
VI =rx , (2)
Vr =rx @, (3)
BNl NI B 8 B
@ =(V, =V,)/! @)
F R @) MR (@) 1T LA A% r e
Vv LV, +V,)
R= ™ 2(V, —V,) ®)

Y(K)

<

Figure 1. Motion model of mobile robot
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Figure 2. Traditional PID control system
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Figure 3. Fuzzy PID control system
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Table 1. Quantization table of fuzzy PID parameters
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Figure 6. System X position, system Y position, direction angle response curve
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