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Abstract: Vehicle edge computing combines mobile edge computing and the internet of vehicles(IoV) to offload the
vehicle computing tasks from the cloud servers to edge servers, which effectively reduces the response time of IoV services.
However, the irregular spatiotemporal distributions of traffic flows in vehicle networking will lead to the imbalance of com-
puting load on the edge servers, which impacts real-time responsiveness of vehicle networking services. To address this is-
sue, this paper proposes an efficient task offloading strategy based on traffic prediction in the vehicle edge computing. Spe-
cifically, a chebyshev graph weighted network (ChebWN) is designed to forecast traffic flow by fully leveraging connectivi-
ty and distance information between road segments. Next, a deep reinforcement learning-based binary task offloading algo-
rithm (DBOA) is designed, which divides the binary task offloading decision process into two stages. Initially, a deep rein-

forcement learning approach is employed to derive the offloading strategies. Subsequently, a one-dimensional bi-end search
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algorithm is utilized to determine the time slot allocation scheme that maximizes the overall computation rate, thereby reduc-

ing the complexity of the decision-making process. Finally, a large number of comparative experiments demonstrate the accu-

racy of ChebWN in predicting traffic flow and the superiority of DBOA in improving the response speed of vehicle services.
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Hor XX RN T2 1+ 1 )2 ChebConv
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5. END FOR

6. END FOR
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9.FOR ¢=010 O
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11. END FOR
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15, HRAEAZ2S) 07 ik BUR A Y HI 2807 %
16. ¥ H, 5 SFRACE R BN — A ZInH A g
17.  IF Z5M 1 then

18, KRR A R AL
19. END IF
20. END FOR

21 AR AT I ] Jr A5 3 14 25 B4 A 21 DBOA;
22. 13 B AN ) R ) B FE AT 55 S0 48005 SR AN ) Jy 23 L Oy 5

5 KIE

AT Xt SR SO B T A A UL . s
1o A HA 32 3 GNIN AR (1) %6 HE S 36 50 IF T Cheb WN 55
T2 T A2 38 i e A A HERR P . R, et K SR IE
BT DBOA 7E 42 = 42 B X 2 48 1y A A 1530 3 %2 7 T
B R
5.1 LWSHLE

A% SCAE Python3.8 ¥F 5% T i F Pytorch #E 42 i 17



338 A A 2025 4F
ChebWN FI DBOA HYf FLSLH . ANSHG HYSCBES A 630
™ ChebWN
2P . oas ox
*2 SHIEER GAT
SRR fH 0.20 ——GWCN
BRECT AN 120
TR M {5. 10, 20, 30} gois
RE LRI % PIW 3 B
R R A 0.7 .
HERERCR R R0, 2107 00s \
{51877 % BIMHz 2x10"
WEZH « 1.5 0.00
RESH ! 1 ’ S v
[FAE AR A 0.9 5 ChebWN. GCN. GATHIGWCN BAhERER 1
R TN, 10"

5.2 ChebWNERE ST

ARSI ol FH A 5 S A 55 T JE P 307 A 3B T
R A2 E i CHE L R R A BN A28 R 1 RE I A &R
4t (https : //pems.dot.ca.gov). A 7844 £ H: 1) ChebWN
FTEAER 5 GON™ (GAT I GWCN 2 47 Hu Ak

ChebWN GCN . GAT #1 GWCN H F FU il 4% & % Bt
A 24 h NS min A L . RS i I3 4
Xt i% 22 (Mean Absolute Error, MAE) .3 77 # 1% 22 (Root
Mean Squared Error, RMSE) A1 3 26 X 7 43 Ho iR 22
(Mean Absolute Percentage Error, MAPE )R Sy A7 18 A Y
FOUI A B AR, 31X TR A )N AR R B T o A
JE R . X IR bR TR

1 T
MAE = 72| fi=fil. (29)
s t=1
1
1 < 2 |?
t t
RMSE:{TSZ(]‘ —fike) ] (30)
1 T ft_fr
MAPE= - 3|~ (31)
s t=1 true

Herfr, T R FTAT WO Bk 20 O 5 £ 360K ¢ B 2] T A8 3E
Wi B TIAE 5 £ Fm ¢ 2007 3238 I B 1) LS

& 5 3R T ChebWN.GCN.GAT Fl GWCN 7£ Il %
Ao A PR 4B 2 AL 1 72 e A, s L e AR g e S
REHEAT T4 Eb . U 2% fh 4 359 7 i AN U125 S 30 v P sk
TR LRSS AR U AE IR B 8 O TR AR
X DU AR B 8. TE R AR 2 JS , ChebWN
45 2% {E A0 HE GCN . GAT I GWCN #R & fe /M) . X
B ChebWN 7E BLIR YIZRAT: 55 Hh B T S AL i sl
RERTH IR 253

B 6 AR T 55 110 5 BB 1 g ORI TR K 24 h
PIAERR 5 min A9 A8 38 J0 5 00 , b D0 ol S 50 A5 5 £ 37 o

800
— TRUE

0 20 40 60 80 100 120 140 160 180 200 220 240 260 280
TS %1/5 min

K6 55 110 5 BB A Y SCIH I i Il 45

25 R AT X b Jrh A i 2R 1105
% B EL S () A2 3 B, 21 €0 B 2 0 1l i Cheb W N A5
TR T ) 52 8 A . fR R AT DL 4066 il 2 R ORI
ChebWN 50 25 R 5 FL S M e 0045 B2 e i . X )20
FEH, ChebW N £ TR0 o B 4 5 T A8 T JHL Al O A 784
ChebW N 3 32 51 A 52 Wi R 14 B 56 B0 B0 5 e 2 330
ORI BG5S , BB 78 042 1 6 B[] 342 38 M P B
KFAGE , JCHAE A 38 it 5 T 3% Fh 2 AT 25 8] AH 5 1
BOAT 55 v B B T e i i VR PE . B4R GON REME il B2 IR
25 PR A R A, (T 45 2R il £k 5 B S (A e AT
TE—E TR 22, R MR AE A i 0 sh A K it B, L&
JE AT Cheb WN A58

B 7 7R T eI 1 DU o S5 B0 A5 78 5 2 BRI
MAE . RMSE Fil MAPE i 25 5 X} Lt . ChebWN 7E X — Ffi
A3 Y T 05 2 B AR AR S U T R IME Xl
HE— 25 156 B ChebW N T 52 3 i 12t 19 152 22 /0, A 1
151 . ChebWN 7E MAE #8475 FHUS T e/ MEL, 2% B L Ft i
RSB/, BEAE AR AR A1 I L S A T 45 2R
ChebWN 7E RMSE f5 b5 I [RIFEHRAS T e/ IMEL, 3R IHH A



o2 M

VR/N IR 00 300 % B PRI B T 00 614 v A0 A 55 S SRS BF 5 339

AR 25 /0N i 5L R 158 22 B /b, T 4 S 8 R P
ChebWN 7E MAPE 845 b A% 1T fe/IMA , 2 B L F i
1B S 9 R 0T 158 22 B, B8 A - b 35 107 9 o 0%
B KAE DL .

0.14

EMAE BRMSE OMAPE
0.12

0.10

ChebWN
K7 MAE., RMSE Fl MAPE f)&5 5% L

GWCN GAT GCN

5.3 DBOA-AG MRED T

ARSI FH 30 000 A4~ [8] 7 110 17 38 39 25 20His 151 7
Yk . 7 35 5 32 5.10.20.30 I IH 0L F 6
DBOA-AG 5 DPOM (DRIL-based Partial Offloading
Method) . DBOA-KNN , 7S b 31 % (Local Computing, LC)
ZSIMEIE="R =) (Offloading Computing, OC) PO Fh ) 285
HEATXF A0, 9 T X4 DBOA-KNN, R SCHF A SCHE
AY%9%1¢ 8 DBOA-AG. DPOM .DBOA-KNN . LC 1 OC #%
WA .

(1)DPOM ™. i%J7 116 DBOA HEZR R, R FH IR 5
b2 2 B AR e KA TC SR L L 1 G 15 N 4% 1) S F A
TR 2T A I A 2 T 4% e B A A T B Y Z A
HIE TR

(2)DBOA-KNN"“" 1% J5 #57E DBOA HEZL T, f#i ] K
4B 5 1 (K-Nearest Neighbor, KNN ) S HE 5 i 22 ) 25
B AR R AR Y Z A EIER O

(3) LC: it A 1 4= 4 40 & £21 4T 55 78 4% Hh it 47
Qb3

(4)OC: [T A W) FE 3R AR BE R AT 55 T 2 21 30 2% e 55
FRUEAT AL

T£ DBOA Il 25 B £ B T 0.01.0.001.,0.000 1
F10.000 01 3 PUAEICE P19 2% 2 Rt AT 25, 14 8 ik
T HE 3 000 2R R i 35 R AAE AR AR S 00 . 76 DU
A (127 2 R, DBOA-AG (1) 461 25 {8 it 2 DIl 5k epoch 1
HE T IR 2L 3k 4 B AR AU AR I 2k AR v 2 Ak Al
B, M2 2) N 0.000 01 B, #2538 399 1) 45 2% A%
FRE Ko X B 24 ) R /NS BUS R 2k 2 18
ME LU R AR S8, A e b e b TR L (A

Lt 0.01 F10.001 1y 2= 2 2000 5, Y ARRCREAL, Ptk
ANEAE R E L2 SRR . 2% 2 %0 0.000 1 A,
519 8 B9 W B0 B2 AR AT 0.01 F110.001 #5848, A
B O R . 2% 3T %0 0.01 F10.001 B, 45326
{ELFE AT 400 YN 25 A 8 ) 20 F i, O & TR
T . KR AN 22 2 RS R AL TR AR
B DI 25 JE I PN Ok B AR A 5 R . Ak, 2 S R
0.001 B i B 245 Al /N T2 20 558 0.01 B B fe 4 2k
H. SR % B3 2= 2 R/ e & S EUE A R 7T 2
HE— 25 (R R B A e 2 ) %

0.7
¥ 217#0.01
0.6 ——— %:3]20.001
22 2]50.000 1
0.5 23] 20.000 01
@ 0.4
#
gh:?:
0.3
0.2

0.1

WNGRA W5
&8  AN[E% 2 DBOA TE 3 000 I 25k H 4] v (14 2 (i 28 4k

F T A ) ()£ 2 084 4 K AN Tm) A5 28 4 A
ST HURAL R 22 L), AN B A RE R A L
B, R i 2K DBOA-AG 15 21 (1 I AR5 8 R
T AR AT B ) S BR _ ) d ROIAS ST R A LA
A LR LR [R] 2 > R B PERE , I X TR AR PR
IH—AE ARG R G, 9k T 1622 2 %8 0.01
F110.001 FYHT 800 YL JE BN , DBOA-AG By IH—1kJm
BUBTH R G AR B0 . 0 — kA s 3585
G FEHT 400 1 JE I P9 sh e, i th Pl gt f h &
B HE AR E RN U B B IS S 2 S Y L B
LABRGETE T 1.0 AT . (R, 242 50 0.01 sl
He2E2152.0.001 B, H G Peb Bk e fefd . FIL, 78
Je SR IR LS R 0.0 1/ ARt 2F 2 K .

10 B R T 7 22485 Mo 10 95 LR, ASTR] [
FE B AR Z X0 R G PERE R R, LR LS T
I — AR ST 53 2R R34 3 — Ak 53 B A ) 22 b
R BEE S A ECR N 13N E] 4, RGRFH1H
— AU IMACS TR 2 P T AR A i iR F 5
B, S35 8 — A A ST T 5 T 1, B £ 2
AT SRR . — 2D N 2 VR A i AR DR EF



il 2025 4F

g

% 21%0.01

2] %0.001

0.60

0 50 100 150 200 250 300 350 400 450 500 550 600 650 700 750
WIZRR Wik
KO AT 20 3R A — A S R AR A 3

1.0

0.8

0.6

0.4

82 —m— A B S
—— PR (LB

0.0

1 2 3 4 5 6 7 8 9 10
LR Z
B 10 AN [ 5 VR A B0 - B3 — A A 3 R A
B — LI SE

TR E TR R A S BT RS R BN FE
AT AR RE A 34 0 . X B AE G S 10 A1
T, B S EA A Z 3 B 5 C A RE IS S LA
PERE . UL, b T 8 — 25t Ak B8 VR R FH O A T B3 i)
HE, R B SR HE SV AR R ) R Y

B R TEAR 208, sh SR 5 1 e 3
A AL R A 1 W S AR N T 2 e ) G
BR, ZW B NET WM. 5582 7 s
5.10.20 F1 30 B, S 255 Z A4 F- 2 HUA 7 s 28 5 24K T
i 22 ShVEAR BB Z B9 F- 3R TR AE . Bl A0 MY
Hahn, 1 SR AR B Z AT 2 e i S R R A K
11T 1285 T SR s DU A R A ] 1 3k — B R L X
BNASVRHETT SR RENS b U /D IR AE | DRI I A 7 o 2 485 v ok
FE Bl RN ZE 156 DR PR ) Bl A5 A8 Ak T R 3 S 2 3

T B S 56 A S X A — A i B T R A
20 000 ™[] 7 A 2 A A ST T3 30 K DBOA-
AG.DPOM .DBOA-KNN . LC A1 OC #£47 T %} e, F- %+ e
T DBOA-AG.DPOM . DBOA-KNN 75 3| (1) 5 24 {1 4% %

1001wy 2

m[i]5E 7

= = o0
S S S

P AT I SE /ms

%)
S

5 10 20 30
TERREMAF

P11 FEARIR AT sl e A [ 5 B A R 7 A PRI S

HKAEB] DBOA HEZR A MERE OB . BT 12 FL# T DBOA-
AG . DPOM .DBOA-KNN ,LC F1 OC L Fh 8 76 A [ 4240
M T E— BRI B R . B T 0C BiES
S35 5 — A AR 580 3R 2 B A A R 3
FELRI/NAL LA DU AT 55 S 2R AL # = AE Mol 10/
-S4 8 — A LR TS R A K . B, Bl MG N
20,30 0], F 3 IH— AU T 5 R B 22 9N .
A1, FE AR [R50 ) 424 0T, DPOM AT DBOA-KNN 3575
B2 G AR T DBOA-AG. {H2 DBOA HELE R 153 iy
¥ G R A T A R e 4R

|, | WDBOA-AG ®DPOM
: EDBOA-KNN @OC
OLC
5 1.0 -
=
b
= 0.8 —
o
=S
=06
23
mo4
R
B
0.2 H
0.0

5 30

m?%ﬁwmzo
B 12 FEAE 0T B3 A — A A R

13 5%F He T ZE56 20 000 A4S [a] A FURPT: 45 EH 2
IFIEFEAN R EECT (MBS T H0R | B 44
BEIN, AR AR R 2 B . AR
ZEPBOHES 00T , DBOA B HE 4L (14 51 48 5 s 75 5]
B INAL B 3 R K T OC M LC, I H DBOA-AG 13
F] 1Y i AL S T 58 3 R 2K T DPOM A1 DBOA-KNN.
DBOA-KNN % H KNN 5 A= 55 i) 25 28K 5 W 487 1 o 42
VT, 25 5 B A R T B A A s DPOM A= 1 A 1 2 S s it T
S3HL; T DBOA-AG A= i 1 51 28 55 W 35 Sy 43 150 ELIX a0 4
N ) NN 7 = B e g = g O



o2 M

VR/N IR 00 300 % B PRI B T 00 614 v A0 A 55 S SRS BF 5 341

BIUE1.0F 1.5, fr LAZEEE b LCARAHAYF- 34 G™ A
ST R e I T A = AP IR L . T OoC Bk
VA T8 53 R FH A b ) oH 58 B2 U, Bl = 535 1 34 % B IR
A H IR BEMLH , AEPERE 12245 T T DBOA fE4E
AT 55 1R

X106
7
EBDBOA-AG ®EDPOM
6 | BDBOA-KNN mOC
oLC
5 i
H g
bl
de
33
=S
i
2
| H H
O D

5 30

10 4 gy 20
13 5520 0004~ B A R AS ) 2R 50 A I AS i R R

144538 T DBOA-AG . DPOM F1 DBOA-KNN 7 A
R ZE AR5 ZRAT I 34 55 1 208 . 76 [R] 9 2 4 L
T, DBOA-AG A5 1 V- 34T 55 H1 3 R AR 2 & T DPOM
I DBOA-KNN, i% % B DBOA-AG fEAT & ik e s vh T
100 ] TRE R LN I T 58, DA KA AR AT A%
WAL, Bl BRI, 2R T A B A 3 2 TR Y
eI, SR EE B AR S5 IR AR AL

0.6
EBDBOA-AG
05 EDPOM
EDBOA-KNN
] 0.4
ﬁg‘; 0.3
H
._\3‘
B 02
0.1
0.0
5 10 20 30
ZE M/
[#114 DBOA-AG. DPOM #l DBOA-KNN 7£ 7 [ 22 4850 19 $44T
6 it

ASCHE Jeieit— M BRI A Gt SRR SR B
X H 2 I 0 A 05 B0 25 22 A8 5 B0 % I 5 i i 3R TR
AL, PR T UIHE T R A R 4% Cheb WN SR i B R
KA B S U i, T AR 3G Cheb WN BTN 45 SR 41 ip

OB GRS AR IR . B, DALEAT PR a) R i P £ K
A1 2R G i N A R TSR R O A A b, B AT
55 H1Z DBOA 77 % . K X} LE SC B0 B0 UE T ChebWN
T TR < 308 37 )y T A ERR L DL S DBOA TEH T 4215
DR il 55 i o, R 35 75 T P

SR, REFE LY I AN TEA ST T I B, AR 1
TAEWG S REHE A5 IR SE T 2 A AR E N5
T BT N AE N B S B AT S5 IR R L RS
PR AC I A BE Y, B R AT B S AR A A O B N
BAF S WY | B B PEAS M3 A, g o
1B oh 5 T AT 55 EIEk ) U= 55— A

S Sk

[1] HAN J, PARK H, PARK K, et al. Field demonstration of
advanced autonomous navigation technique for a fully un-
manned surface vehicle in complex coastal traffic areas[J].
Journal of Field Robotics, 2023, 40(8): 1887-1905.

[2] MIQDADY T, DE ONA R, CASAS J, et al. Studying traffic

safety during the transition period between manual driving and

autonomous driving: A simulation-based approach[J]. IEEE

Transactions on Intelligent Transportation Systems, 2023, 24(6):

6690-6710.

XIANG H L, ZHANG X Y, HU H S, et al. OptlForest: Opti-

mal isolation forest for anomaly detection[C]//Proceedings of

—
W
[

the Thirty-Second International Joint Conference on Artificial
Intelligence. California: International Joint Conferences on
Artificial Intelligence Organization, 2023: 2379-2387.

[4] JIANG K, SUN C, ZHOU H, et al. Intelligence-empowered
mobile edge computing: Framework, issues, implementation,
and outlook[J]. IEEE Network, 2021, 35(5): 74-82.

[5] LIN D, WU W W. Resource allocation in a secure Internet of
battle vehicles through RF fingerprint recognition[J]. IEEE
Transactions on Vehicular Technology, 2023, 72(5): 6879-6884.

[6] DAIC, LIU X G, CHEN W T, et al. A low-latency object de-
tection algorithm for the edge devices of IoV systems[J]. IEEE
Transactions on Vehicular Technology, 2020, 69(10): 11169-
11178.

[7] ARMBRUST M, FOX A, GRIFFITHR, et al. A view of cloud
computing[J]. Communications of the ACM, 2010, 53(4):
50-58.

(8] ZMA, EHror, B, & . BT BEAL I 2% 18 3 1 41k 1)
NG 2 AT 5 H AR RE ST ). W T 5 1 B R,
2023, 45(7): 2459-2466.

LI S, WANG X R, WANG B W, et al. Performance analysis
of multi-hop task offloading of vehicular edge computing based

on stochastic network calculus[J]. Journal of Electronics & In-



342 M

%

il 2025 4F

formation Technology, 2023, 45(7): 2459-2466. (in Chinese)

[9] RENJK, YUG D, HE Y H, et al. Collaborative cloud and

[10]

(11]

[12]

[14]

[15]

[16]

[17]

(18]

[19]

[20]

edge computing for latency minimization[J]. IEEE Trans-

actions on Vehicular Technology, 2019, 68(5): 5031-5044.

WANG F, XU J, WANG X, et al. Joint offloading and
computing optimization in wireless powered mobile-edge
computing systems[J]. IEEE Transactions on Wireless
Communications, 2018, 17(3): 1784-1797.

BUTE M S, FAN P Z, ZHANG L, et al. An efficient dis-
tributed task offloading scheme for vehicular edge com-
puting networks[J]. IEEE Transactions on Vehicular
Technology, 2021, 70(12): 13149-13161.

GOUDARZI M, WU H M, PALANISWAMI M, et al. An
application placement technique for concurrent IoT applications
in edge and fog computing environments[J]. IEEE Transactions
on Mobile Computing, 2021, 20(4): 1298-1311.

SHI W S, CAO J, ZHANG Q, et al. Edge computing: Vi-
sion and challenges[J]. IEEE Internet of Things Journal,
2016, 3(5): 637-646.

SHAHZAD H, SZYMANSKI T H. A dynamic programming
offloading algorithm for mobile cloud computing[C]/2016
IEEE Canadian Conference on Electrical and Computer En-
gineering (CCECE). Piscataway: IEEE, 2016: 1-5.

TRAN T X, POMPILI D. Joint task offloading and resource
allocation for multi-server mobile-edge computing networks[J].
IEEE Transactions on Vehicular Technology, 2019, 68(1):
856-868.

WANG F, XU J, DING Z G. Multi-antenna NOMA for
computation offloading in multiuser mobile edge computing
systems[J]. IEEE Transactions on Communications, 2019,
67(3): 2450-2463.

YAO L, XU X L, BILAL M, et al. Dynamic edge compu-
tation offloading for internet of vehicles with deep rein-
forcement learning[J]. IEEE Transactions on Intelligent
Transportation Systems, 2023, 24(11): 12991-12999.

XU X L, WU F, BILAL M, et al. XRL-SHAP-cache: An
explainable reinforcement learning approach for intelli-
gent edge service caching in content delivery networks[J].
Science China Information Sciences, 2024, 67(7): 170303.
ZHANG J W, CHEN S H, WANG X D, et al. Dynamic
reservation of edge servers via deep reinforcement learn-
ing for connected vehicles[J]. IEEE Transactions on Mo-
bile Computing, 2023, 22(5): 2661-2674.

XU XL, YANG C Y, BILAL M, et al. Computation offloading
for energy and delay trade-offs with traffic flow prediction in

edge computing-enabled IoV[J]. IEEE Transactions on Intel-

(21]

[23]

[24]

[26]

[27]

(28]

[31]

[32]

ligent Transportation Systems, 2023, 24(12): 15613-15623.
JIANG H B, DAI X X, XIAO Z, et al. Joint task offload-
ing and resource allocation for energy-constrained mobile
edge computing[J]. IEEE Transactions on Mobile Com-
puting, 2023, 22(7): 4000-4015.

NING Z L, DONG P R, WANG X J, et al. Partial compu-
tation offloading and adaptive task scheduling for 5G-en-
abled vehicular networks[J]. IEEE Transactions on Mobile
Computing, 2022, 21(4): 1319-1333.

WAN S H, GUR H, UMER T, et al. Toward offloading internet
of vehicles applications in 5G networks[J]. IEEE Transactions
on Intelligent Transportation Systems, 2021, 22(7): 4151-4159.
DAIPL, SONGF, LIU K, et al. Edge intelligence for adaptive
multimedia streaming in heterogeneous internet of vehicles[J].
IEEE Transactions on Mobile Computing, 2023, 22(3): 1464-
1478.

LUO G Y, ZHOU H B, CHENG N, et al. Software-de-
fined cooperative data sharing in edge computing assisted
5G-VANET([J]. IEEE Transactions on Mobile Comput-
ing, 2021, 20(3): 1212-1229.

XIAO KL, SHIW S, GAO Z P, et al. DAER: A resource
preallocation algorithm of edge computing server by us-
ing blockchain in intelligent driving[J]. IEEE Internet of
Things Journal, 2020, 7(10): 9291-9302.

WU Q, WANG W H, FAN P Y, et al. URLLC-awared resource
allocation for heterogeneous vehicular edge computing[J]. IEEE
Transactions on Vehicular Technology, 2024, 73(8): 11789-
11805.

TU Y, LIN S K, QIAO J Z, et al. Deep traffic congestion
prediction model based on road segment grouping[J]. Ap-
plied Intelligence, 2021, 51(11): 8519-8541.

WU F, SOUZA A, ZHANG T, et al. Simplifying graph con-
volutional networks[C]//Proceedings of the 36th International
Conference on Machine Learning. Cham: Springer, 2019: 6861-
6871.

FANG M Y, TANG L L, YANG X, et al. FTPG: A fine-
grained traffic prediction method with graph attention net-
work using big trace data[J]. IEEE Transactions on Intelli-
gent Transportation Systems, 2022, 23(6): 5163-5175.
BOZORGCHENANI A, MAGHSUDI S, TARCHI D, et al.
Computation offloading in heterogeneous vehicular edge
networks: On-line and off-policy bandit solutions[J]. IEEE
Transactions on Mobile Computing, 2022, 21(12): 4233-4248.
ZHANG R, WU L B, CAO S Q, et al. A vehicular task
offloading method with eliminating redundant tasks in 5G

HetNets[J]. IEEE Transactions on Network and Service



%2 VRN I S SR T T M R 5 SR e B 343
Management, 2023, 20(1): 456-470. Technology, 2020, 69(12): 16067-16081.

[33] SHEN Q Q, HU B J, XIA E J. Dependency-aware task [37] SCARSELLI F, GORI M, TSOI A C, et al. The graph
offloading and service caching in vehicular edge computing[J]. neural network model[J]. IEEE Transactions on Neural
IEEE Transactions on Vehicular Technology, 2022, 71(12): Networks, 2009, 20(1): 61-80.

13182-13197. [38] SAHBI H. Learning laplacians in Chebyshev graph convolu-

[34] HUIY L, SU Z, LUAN T H, et al. A game theoretic scheme tional networks[C]//2021 IEEE/CVF International Confer-
for collaborative vehicular task oftloading in 5G HetNets[J]. ence on Computer Vision Workshops (ICCVW). Piscat-
IEEE Transactions on Vehicular Technology, 2020, 69(12): away: IEEE, 2021: 2064-2075.

16044-16056. [39] ZHANG S B, GU H, CHI K K, et al. DRL-based partial

[35] NING Z L, DONG P R, WANG X J, et al. Deep reinforcement offloading for maximizing sum computation rate of wireless
learning for intelligent internet of vehicles: An energy-efficient powered mobile edge computing network[J]. IEEE Transac-
computational offloading scheme[J]. IEEE Transactions on Cog- tions on Wireless Communications, 2022, 21(12): 10934-10948.
nitive Communications and Networking, 2019, 5(4): 1060-1072. [40] HUANG L, BI S Z, ZHANG Y J A. Deep reinforcement

[36] SHI J M, DU J, WANG J J, et al. Priority-aware task learning for online computation offloading in wireless powered
offloading in vehicular fog computing based on deep rein- mobile-edge computing networks[J]. IEEE Transactions on
forcement learning[J]. IEEE Transactions on Vehicular Mobile Computing, 2020, 19(11): 2581-2593.

E&EE T

VINE 55, 19884F 8 H A FIT IR g%
i BN R E B TR W4 500
FEBIE DT M RGO e MRS RS
N6/

E-mail: njuxlxu@gmail.com

#% Bl % ,20004F 10 A 4R TILoA h
BT SRR U SN oy N (1 5 1 s =
BRI T 1) Ry I ) 5 S A

E-mail: xsyangwei@126.com

BRI 5 ,20004E 11 7 A TILHRA %
DTN Y N Y e o | S/ A S S 1
[ R VR I 2 > A 235
E-mail: 220236179@seu.edu.cn

B OB J,19804F9 A HAETF A
. BONE MR B TR IE S g TR . &
BERFFE 5 10 R N TR RE R 5 3k TR R

E-mail: yongcheng@nuist.edu.cn

FriEk B, 19824 12 A A FILAE %
Jeili . B b E R (R A U AR
Ui, BRI A RS S R AA T
E-mail: lianyongqi@qfnu.edu.cn

TIR%E 9,199346 A 4 THiIE 4%
7. B M RS B TRV . BRI
[ia) Ay S5 G0 5 5 A A 4

E-mail: hlxiang@nuist.edu.cn

BERE B 971F 8 H AT HRAEM
7. B R KR AR . RS
J7 R KEHE S i A

E-mail: douwc@nju.edu.cn



