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Abstract: In view of the problems of high demand of computation offloading in vehicular networks and the random-
ness of topology variation of vehicular networks, this paper proposes a vehicular multi-hop clustering scheme based on
neighbor following and investigates its stability by multiple indicators. Existing research offers various vehicular clustering
schemes, but they suffer from issues such as single indicator, being limited to a single hop or fixed number of hops, low
clustering efficiency, and lacking a mechanism for cluster head replacement. As the neighbor following strategy has better
stability and higher clustering efficiency, in the scheme designed in this paper, vehicles should follow the most stable vehi-
cle based on the comprehensive indicators within neighboring nodes. The de-ringing and pruning algorithms are used to
standardize and flatten the following structure of vehicles, forming a more stable vehicular cluster. The master-slave cluster
header and the cluster maintenance mechanism are employed to enhance the robustness of vehicular cluster. Simulation re-
sults show that the proposed algorithm outperforms existing methods in terms of cluster stability and clustering efficiency.
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R 43 51120 20 m/s 1200 m s 55z K (0] 425 BRBE A B f, . K S.
VoV B G RERL,, W E N4, TG R T i
2. RN — 1 000 mx600 m Y FEIEHLIE , HA Y
ARG PR S AR 120~180 4, 77 AE T 5K
H1 SUMO A 1 %2 3 il i SCUR 3 . r A 24 ¥ 00 1
RSU 6y [l P, Y BCoh Sk i 35 7T 5 RSUGE % . V2V
A 58 B UL 10 MHz, ZE40 & 3% 1% P, 2 200 mW , {55
B 25 7o~ 0.001, BUFE B I =I5 Ky 4, 175 1)
#0” K90 dBm' "> HUIRBHAE AR A, , AL T a=p=
0= 3. AR AR 09 RS TR 500 ms, 525 3%
A SR R B S0 1K .

SRy 56 VI T HE B (0 M BB AR ORI 5 s Bk 4y R
(single-hop clustering, 1-hop) 5 1 D) K 4% 5l £ Bk 43 7%
(Passive Multi-hop Clustering, PMC) % 32 ¥ 17 b
3. 1-hop A& —Fh LAY (1Y Bk 43 2, 0 0K AR YT
SR 53 A 5 S 5 A 1B VR R S DA 48 2 4 1) ) v R
WAF . PMC B — R T e g Z Bk o i ik 12
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HLIZ B E0 T8 H T EA TP RR I, R IG5 B T 1
WFIA) 7,28 80 s, 7E LI ] Z Bif , 25035 s 05 UNRZS
LI o A= A B 2 T IR I T S A
HA—E MU 2B T T IR 2% . 1CSRTE T, =80 s
JE A8 A B S IR LR A IR 6] S X 5 18 57 A A I 1] 2L K%
ORI = A hn FH LAPPAG TR R M 25 A e
5.1 IRt iE

ARICHE ¢, B BB it 0 B 18] 2278 K ¢, 76 3 1
TR A AF I ] o fER IR R D, A IR ARG R A
fir S R T A KR AR ZE AL A7, OF SRR 22 I 0] 2,
F AR 255 I FRR S S5 R I (] 0%

> 1

c,e C\C,
Z‘ad_ |C\Cb| (8)

Hrp, ¢, REIH L EIH e, NES .

P S At I 1 AN [ 3335 B 1 P i) A2 P 1 3 4
7 IO 245 A A7 IF [ .y T R it 0 L TR 3
NFMC 503 A0 Y i 2 i o] 95 L 52 LAY PERE I T
TIHNPIRN R | R TE UG A7 LS s B E] A

150

—©— 1-hop
—*—NFMC

PMC e (kAT 2 24,48%

S 7] /s

Es

50 -

T

100 150 200 250 300
175 ELIN 1) /s

PS5 PR

BRAVESEE AT AINFMC B A L PMC B R S T
2 24.46% W34 RF L2t ] A L 1-hop BRI S T2
157.11%. 1-hop J5 Z&7E {5 H ik & v B J/F 22 08 1) 5
B35, S % F- 00 R 5 38 SRS AR T S B A
[N HL A H 25 0 ¥ # AR A7 B R) . NFMC Bk T
PMC 57 11 J5E DR W) 2 I A 1oF ) A28 R B A o 1 22
SO BN, P T AT g B8 S A TR T S R AR
I 245 (14 CH 15 o5 5500 TR AR 38 K, AR5 T 4t 1 1 2 DA e
Sk WS AT R X T T CH B T S 20 7 4 0 4% fi
R[]

5.2 FEHFEN REFRIE

S X5 G A A B ) R I 45 eh BT Y A R
P BT A BRI S (A B R 6 mT L, 2 Bk gy
WA AR R T S H R B A A A] R T e 2 Bk
PREH 7 5 SR AR 45 I 25 AN BE T S B 3T e R T
BBk S 5% RS Bl R M A AR S A B AR,
ARSI NFMC 5k 2% 18 T 4R o ms , Sl 5 5
PR ot et G T e, JEL AT DA AR Al B B s A A A e 3R
b s BB, DR I T AR IR B Bt O 2R A3 A5 AT A A —
FE MR B R R R Ak TR A R B A A
], AH LT PMC Bk BAT AR A PEfE .

—6—1-hop
100  |——NFMC
PMC

TEARIRTH£110.89%

LT 482.07%

ST S5 B DA AR AR T /s
2

"l M’
NE: j | |
100 150 200 250 300
17 B (6] /s

Fl6 P IR ARG A AT I TR]

5.3 OEIE

W7 H 81 A () 33035 Bl 7 I T 28 A 1) 24 5 2
HEE UN TS5 BT B Y HE, B RRICR .
RORARR A Y U R W28 I RE ) . A SO Y
NEMC B9 AT B i W 0 80 X R R SRR T
SYARCARATE , (A5 R U 1 4 04 o5 s g e S =2 ) e
e SRS A A0 pAE MESS R A A P Y SO R
B I T PMC B39 T 6 35 78 Sk RN B 0 T 282
B[] i Sk A8 AR BUVE M 27 5 48, 24 6 0T I A 2
TS AR, PMC IR B A I 25 575 TG 2% W) Bsf Ak 2R BT AT
R NI BB S TR R . B 5
FFTR] AR 1G5 I b ) A A8 e TR, R IR I
% TXL BT T (%) 2 20 5 28 sk /D, PMLC W] LA 3 7 A
FEAWTY™ KA W 2%, I50H 43 1 5303 2 W 5 302 NFMC L {H
i F PMC S/ By A AR A5 B 45 A 52 0 A s,
SR S Sk 1) %) R R o PR {E, JE I R
I H A R RCR MG ZAR T NFMC Bk . b4k, T 1-hop
BAUE BBk M 4%, HA 2250 5 LR B A3 ) AR
FEPEAR A BE R, R R RICR I 1K . LR
B G A7 25 S B[R] P 45 Bk 1 25 1 B4
NFMC 535 A1 L6 T PMC 505 09 3 e s R g 3 1T 244
8.88% , HHLTF 1-hop B IE$E T T 24 309.26%.
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