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Abstract

With the rapid development of communication technology, vehicles are gradually transitioning
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from single-vehicle intelligence in autonomous driving to collaborative multi-vehicle intelligent
control, thereby enhancing operational safety and efficiency. In the realm of multi-vehicle colla-
borative control, existing research primarily focuses on ideal communication scenarios, over-
looking the issue of communication interference between vehicles in real-world environments.
This study takes into account the influence of communication networks and proposes a PID con-
trol-based multi-vehicle collaborative control method using an interference observer. The inter-
ference observer provides estimated interference signal information, which is then incorporated
into the PID controller to analyze fleet operation stability. Subsequently, a scenario of fleet driving
is established, and Matlab/Simulink simulations are conducted. The simulation results demon-
strate that the maximum speed error of the affected vehicles is reduced from 3.56 m/s to 0.27 m/s.
This indicates that even in the presence of communication interference between vehicles, the
proposed method in this paper can still enhance the level of intelligent control in fleet opera-
tion.
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Figure 1. Information transfer of vehicle workshop
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Figure 2. PID control multi-vehicle cooperative control strategy based on interference observer
2. BT FHUMESH PID ¥ % ZE th B HI R

Bty VoV IR KA EE S5 TGO, RESRERZE S S E S LilkE, &
B CACC Rtz ek HRENE T . MR — R, ASCIINZET THWMAEH PID F26i]. TH0
AE S AN TN T IE 5 O FER, BHEADN M RGN, AT T MEMERIE S
R T I S R SR R A S, TR IIERIE S, R RS RE S T RN, AR
et RE A, TSR] T —A B2 BIER, EABEHER MG THT IR AN, R
SO 5 S T S T R P g s, DASEBU TR SR .

T € 22 Sk B 2 ZE B R P o, Rl A D P 2R DA AR SR M 0 B P e b . 7 B IE
PR s s, R TP IR 1) PID il rh, FRE B A R AR ZE T i oh 5t

DOI: 10.12677/0jtt.2023.125043 397 BB EEFW/ N


https://doi.org/10.12677/ojtt.2023.125043

WAt &

THIE TSR BT T-POULIN 45 1% 32 o8 K LU TIOR8 AR - IR s AT it o Ffi R Gt
R LE RS B S R R 2, AR RZE AT, NIRRTy, (5 Iz ) T30
Bl IRET S :

e, (t)=v(t)-viy(t) (6)

S v (8) RATAERERE, v (8) IR e, (t) Fm AT AR R 5 e A R 2 IR 24
A A L T AR TR0 ST, S EUR R I BT 4, S A TR, (1)
FIT 0 S5 5ok
TR ESTIRE 5, DI R B AR R A, BB T RO, T 4
MSEAT FHRBOAME. FHRUIN S B PR G A BT HRAS 5, JRREILIRIE, TN FHx ) R
BIRA . UL GBI D(s) . D(s) Wity Wik s
D(s)=— (7)

_S+Nd

Forbe N, RTHIIIE RS, T TS S0 HRE, s FomBusiy i,
TESTBRERAI R . TS S A AR RSB (L, UM IE R AR T AU T4

BB FETHAME T, BT SOBN M, AEFHRRAIRERE, FHRIE KN 24

IR AR ISR D (s) Bt — IR,

1
Di(s)=§ ®)
¥ D(s) D, (s) HAFHRAEINA, (1) b, BEFHREE LR

- N 1
di—l,i (t) = St de ';‘[Vi (1)_Vi71 (t)] )
TR 4, (6) RSB THAE S d, , (t) BOf o K68 TSRS PID S 22 0% o
PENEEHIE S — . AT IE SRR, TP s ARG THEREAT H N M, (251
it B S R TR RGN o SRR LA T PO AR Y PID FE LAY, e R U (t)
BB Upip_po (1) » IFIINF-HEAL T
t de,(t) -

Uoippo (1) = Kyt (1) + Ki Je, (7)d7 + K, +d; 4 (1)
0
= SV N 2y ) —v
_K¢%@)+K4%(ﬂdr+Kd " +S+Nd s[“@J vy (1)]
Horhe Koo Ky Ky 2002 PID 452 r b it o . AR as A0 s 2, F TRV I bl 2R i e R <
Je IR ) 4
4. HESHR

7E Matlab/Simulink HF#48 — ML ST EIE N I 6 AN AR, AR EME . 4N 0. 1.
2. 3. 4.5 METHEHRS. #x=30m, x,=25m, x,=20m, x3=15m, x,=10m, xs=5m. W&
I 5 [ 25 Sk B BN 0.9 /40, W B ARG EE A 0 mis. X ZEAMEE S | FRa . I 15 R s AT RS T I &,
fii BB 120 s,

DOI: 10.12677/0jtt.2023.125043 398 BB EEFW/ N


https://doi.org/10.12677/ojtt.2023.125043

Wil &

4.1 BEBBA TSRS

Xof BEAEE TR B AL B RLEAT O 3, AR B2k, WlE 3 R, M ROR T BN AR 4R
TE I E) b 1P B ARk

TEE 3, DISFROB AT EE 54 BN, RS IRIAEXT IR EE Ax 298 3 2K, X R UIZEBA A 1 24
ZRORFEE AR BN . R 7P RS ATIRAS T, ZERANRERF4ERF I IR R 0E B9 . 3t A 425 )
BAEHARTESCR, 2R DARREE R 2 ) 2240 2 IRV (AT, S LR AR IV Rl N o 2 BAFRDSel P 7 5 SR
21PN,

T T 1200
1150 1
1100
050 7

[ (m)

fi

1000 1

1 (m)

I [ (s)

I E](s)

Figure 3. Displacement curve
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Table 1. Vehicle speed simulation data

® 1 ER{ERE

WA WZ(s)  DWIEmMS)  FWEmS) B AEMS) B=4(mis) I (mS) 5B (ms)

10.56 2.84 2.39 2.04 1.67 0.90 0.03
¥z 13.47 4.63 4.02 3.45 2.97 2.70 2.38
18.75 9.02 8.16 7.36 6.61 5.81 5.08
51.7 40.5 40.5 40.5 40 40 39.5
Fia 55.13 40.40 40.40 40.40 40.41 40.45 40.39
60.09 40.40 40.401 40.40 40.39 40.37 40.37
70.19 36.44 37.14 37.74 38.29 38.83 39.28
gﬁ 74.22 32.58 33.57 34.47 35.30 36.12 36.84
78.54 27.02 28.32 29.53 30.67 31.80 32.82

WD . P RAIEGE X = A B AARYERI R B, I U SRR LE I ] B A IR RO I DL . 45
7R CACC AGUEN HId BRI R EF.
FERS BB, CACC RGERESKILT AL, % B ReA Rzl B & M. W& 1 o, WA HiEE 10 7.
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Table 2. Comparison of speed after interference

F 2. FHEEEILE

I ZI(s) AR 2 T4 (mls) FHLJ 5 L4 (mis) VU2 (mis)
50.11 38.76 38.71 39.21
52.74 39.89 36.33 40.13
55.91 40.45 40.45 40.46
57.62 40.44 40.79 40.41
59.88 40.37 40.37 40.37
60.30 40.36 40.38 40.37
61.96 40.37 43.34 40.39
62.37 40.38 43.78 40.39
63.01 40.39 43.81 40.40
69.99 39.30 39.37 38.86
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Figure 4. Comparison of simulation results
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