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Abstract

Connected and automated vehicle platooning operation technology has received widespread at-
tention in the field of intelligent transportation due to its unique advantages of safety, high effi-
ciency, and energy savings. However, the deployment of this technology is extremely dependent
on strong vehicle-vehicle communication conditions. Occasional or consecutive communication
failures will have a significant impact on the dynamic performance of platooning operations, and
in serious cases, may jeopardize vehicle safety. This paper focuses on the problem of platoon trav-
eling control data loss caused by consecutive multi-vehicle communication failures and proposes
data compensation strategies for single, double, and multiple data sources, respectively. Further-
more, this research examines the performance maintenance impacts of the proposed data com-
pensation strategies for platooning operations under varied fault window sizes in terms of vehicle
following, fuel efficiency, and driving comfort. The simulation results demonstrate that the three
data compensation strategies can significantly alleviate platooning operation performance dete-
rioration caused by repeated multi-vehicle communication failures while still maintaining strong
vehicle formation operation features. Furthermore, the comparison experiments discovered that
the single data source compensation strategy has the best effect in preserving the platoon’s origi-
nal excellent performance because the traffic state data selected by the single data source com-
pensation strategy is the closest to the state data of the faulty CAVs, which can be used as a refer-
ence for future compensation of the platooning operation control data.

Keywords

Connected and Automated Vehicle Platoon, Car-Following Model, Multi-Vehicle Communication
Failure, Data Compensation

Copyright © 2023 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. 51§

BEAE AERAFIIR TGRS E TR H i, HERA R SR, f§
FFAE AR s /NBYIR T A A ™ R S A IR B IS e il J 1] JEAER, BEAE 5G. A TR RS
BRI, T LAE. LLIE(E . BRI BRL - EES RHAR T — R (1% e 22 il & 4t (Intelligent
Traffic System, ITS)MIZTIAE, AR PO L8 ] @ AR IE A TR 75 %6[2] [3]. fEH AT ITS H, ZEEH 2 Re
AR IRAY, BT B 2R R TT 0], ik, B RERIB % (Connected and Automated Vehicles, CAVS)
MR ZRE ESEAR BRI AR . CAVs ol LURERE V21 @15 H A K 52200 8 5 O34T 5558
B, [FRREFERTFER V2V B85 Jeidk AT AN G AR R SE I BN IZ 1T, e, REitEizs), A
BATEE PR BORT T 25 ) P 3 2 R A0 A5 4] [5].

SR, EIVE BB AT ROR SR, FRAERA V2V 3815 200 LS. V2V 815 AN ) 38 Gt [R] 4% Fh
J5 R 5 BB 2R 4 1 R 15 W 6], TEIEIR(E MR CAV \FITLIE4E R R A BEE AT 3RS, 2SS
FnlpE R ) Bt AT AR IR T RS R, D 1 R T R i B s e R AR ) Bh A 1 e
RSB R HCRIGE R, WA B A I R AR 7], Bk, $ERT TN AEEARE S 1 BT AT e S B0 1)

DOI: 10.12677/csa.2023.1312226 2254 LR 5


https://doi.org/10.12677/csa.2023.1312226
http://creativecommons.org/licenses/by/4.0/

FEGE, LN

R, SRR B ) R AR VR RO SR [8] . Hifner 55 ABIFFT T WBe RURG RZR A8 1, $RHE T R A%
WAZE M, DA CAV FEAT BRI R b Y S A5 # B [9] . Ty T S KPR E Ml sl WlE 438 A1 <, Haridasu
SR TRTEA MRS, LAk 18] (5 e 2 A7 4T Bt F2[10]. IEA W FEH AN,
AR SRANRE I ST DAL ARG S A5 b, K & P BURMEVE K J5 2R [11], Wang 858 A $i Hh ARk 22 i B
WO AT e AL AT 0, [RD I s 2 A0 B JE i 7 <083 Ao 2 A% SRS AR U 75 BRIRAS Bt »

PSR Bt f T Ik o 8T, R IRERIF A B R TTEER), BN ETT RE2 B R ASEE S BN
SOMA[12], 3K AT BE T 20UR 2k 4R A A R K 2 B AT P T 5 BRI A I TN S S SR T BE SN B
AT RN AR (S B A B A A E P B AE Y, AT B2 H A A A B R4 1) SR [13] [14]

FHT, KRZHCT CAVs G NI AT b 1] @l 0t ST A SR rh A2 8000 25 R O TR AN At [l AR
WS K CAVS g IS AT IBAR SR B0 R 0B R abh . Kk, A 7 SHANEAE 0 T CAV BAFIHE I £
SRAMIFTERI A, ARSCER I TR T 58, RIEESE 2 i@ (E RSO0 T, 0 g A IS AT h e 22 9 BT 2%
RIBHEAEATIRAN . BRI, BIEEE T R IR A R R S L 2 T ORI YR PR D b SR R T 22 Bl
VR TRAN NS, 5 AR B AT IR AN I 5 K PR EE 2 15 A B ) S e

ASCEAE TGS 5 2 T HE ARG HOL T CAVs I9iBAIEAT . 55 3 104 CAV BASIIH
A O S R IR AN T i 5 4 T BUE T AR REVP MY . e, RS 5 PR AR AT M A

2. BHEMEXZERIPAEIR

V2V AT CAVs Z SIS AT (4 70 Ai A2l 45 44 B2 il 5 2 M AR E A R, AR Hd {5 = il
EIR AN GEAR R (K3 F) AR R AT A 48

2.1, EfEHRNG#E

HAEAS 240 10 CAV BASIRESCHLSLI RS HE 1015 B A2 B, CAV PAFIE(E R G BRI SERAR KR
AR H TS B4 e Y. 3845904 (Communication Topology, CT)E(S AR h E X EE, KAEE
YT CAV 2 Jalfg BALMIHE S, FITHiA CAVs (A8 I FE . s, 3815 MR o — M
KG=(V,E,A), HrhVv={12 N} 27 55E, RENIPRER: EcVxV ZURES, AREEE
%, A= [ag MM FE[L5]. ay A TR j 2 i (R RE TS L DEFE(L: &Sz 0 AANEH).

BEE V2V s & e, AT FTHh Bl T 2R CT, A58 IR E(E I NPF-CT). Al B 41 S IR
EERANPLF-CT) BUHT & 405 R BEE 5 # FN(TPLF-CT). M i & IR BE B 540 N (MPF-CT) Al M /i B 45 S
PRBEE S FN(MPLF-CT), Hrh M RoiE1E 16 Bl A a7 B #E[16] [17].

P??WVQ\ .
------ — G — G G — Gy — Gy ——
n n n- n- n- n

S S S—— S— N —
(2= _—

CAV V2Vl 5 55

Figure 1. CAV platoon under ideal communication conditions
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Figure 2. Diagram of continuous multi-vehicle communication failure scenario: (@) R=2; (b)) R=4
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Figure 3. Results of performance of vehicle following index in different

conditions
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ditions
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