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[Abstract] Computation offloading is a promising scheme to alleviate the shortage of vehicle resources facing the
explosive growth trend of data computation. Compared with studying cloud computing or edge computing separately,
integrating with each other can realize the complementary advantages and improve the overall quality of service.In
vehicular networks, a primary challenge is to make offloading decisions, which can adapt to the dynamic environment.
During this process, the urgency of tasks cannot be ignored.This paper constructs a collaborative edge-cloud task
offloading architecture based on Software Defined Network (SDN), where the metrics of task priority is given.The task
offloading problem is then formulated as a Markov\ Decision Process (MDP) , which aims to maximize the utility
composed of delay and cost. To solve task<offloading decisions, this paper puts forward a task offloading decision
algorithm based on Double Deep Q Network (DDQN) and a priority-based resource allocation scheme successively.On
this basis, this paper designs a method of computing offloading ratio, which aims to minimize the task processing delay
while ensuring that the part of tasks can.be uploaded completely within the communication time.Simulation results show
that the performance of delay and utility of the proposed algorithm is more than doubled compared to other fixed
offloading algorithms such as All-Local, All Offloading and Allocating Resources Evenly. Under the condition of
moderate numbers of vehicles, the success rate of tasks can be maintained at 100%.
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THOHT R 2 2 S5, IR R — A B S &
28 i Ak T R AT e H B S E N E vk RS . R
P 20) T ISR (21) .

0.(s.a)-7E[0,(s,.1.a,.)] =R, (21)

90, (s, 1pa,,,) T AR 9E[ 0, (5,100, ]
Ja, RQMNESLENER O, (s,.a,)-70,(5,.,» a,., )
0, (s.a) MO, (s, a,,,)#0 0T LU #2845 1F 55
T 555 A7 0 2 ¢ B B AR AR 0 LS 2 L 1 O, (s,,a,) F
O0.(5,0 1 a,,,) M ZEEIS 53T R, J2 M 2 X 25 1 1 1
Hin. M40 HREE, T —1REs, Z2ERESs, T
PAT AR IIE a, 152019 SR 5K s, TE A T
BE O R K QEM TS8E# . ML,
Al DA B 3 0 2k R, an X (22) iR
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1 q
4 2RV M0, (5,101 0)= s (54 0))

(22)
H g2 NG5 PR B B A REAR A B R+
ymax O, (s, a;.,. )8 WAL B 5 O

Ji 4 DQN 55 2 il [/ — > #h 28 [ 2% 1 55
0.(s,a) MO, (s,,,a, ), T MK, AF] T UL
S, XTI, Natural DQN 55y fif FH 1 /1~ 45 #4 AH [H] 1) ™)
KM T 0, (5, a) 1O, (5,015a,,), R
AT B B O, (s,.a,) B 2% BRAE 4 /5 O 25, 6 i 5
O, (s, .a,. )L Hix 0 W%, Hir 0 M4 T
e Y, R N 2 AT O M 45 52 il 2 80 ok, LAY
A H bR O (E TH RN B 28 9 26 2 50T T AR IR G & .
SRM A8 57 0 R MG B I R O, (5,0 104, ) X BN IT
A2 T80T B AL A IR) 8, {1 2045 21 0 B A AR
K 2. %F I, 7F Natural DQN #9257l -, DDQN
BT HAR O AMEM B H AR 0 E 1T
BRI YT Q M T — AN RE T O RK
M ShAE a'= argmjlx 0.(s,,1-a,,,.0), %% J5 ) H ¥r 0.5

AR INAE a X B O1E , BD 0L (s, valh o) [ETF1E
R I H AR O (B ARl 2 di KA A X
Bk BN, 3L T DDQN AT 55 1 2k H o B vk
FLRR R WAL 1,

BiE1 T DDQN WA S50 4Rk 5 vk

ML HITQ M S o, AR QMK SH o'=0;
A I AES D;

1.for each episode e do:

2. BRI IR B t— 0;

3 MR IR B AR s 5

4.8 s AE R YT Q M A LRI € - greedy 77 ik ik B 3l 1F
a;;

SRR s, FHATEIME o, iR [ s, RAS BT R, DL S 2
2R done;

6.4 {s,, a, Ry, s, JUICHF AL S

7D HEREE g A RIS B AR Q1H Qf

Q/=

R;, done is true

R;+v(sQj,,, arg me%x Q(Sis 15 aj,1,®), ®"), done is false
aj., 1A

8. IR 2R BB DRI, 0 T2

o0 265 146 2 2 1o A% 9% SR T Q 4 S 8 o5

9. 1R t%C =0, T HFr Q M4 S K 0'=0;

104057 s B2 bR Y AR L R e — e+ 1, % 525
BR2;

11.s,=s,.,,tt+ 1,55 L0 4,

12.end for
32 ETREZNABRSMAR

AR SR Y — A i TG e G B A T 5 5L AR
JE GOk R 1Y AT: 55 AT A3 T B8R 2 0 T H R BE U, A L
T3 B i 7 A, T LU e G e AT 55 1Y S8 L

AR I b A SRS AR AT LA B 2 B A
ARG, L SRR L AR B AR D S T AT 55
1 B U5 73 Be 2 B, SR R O HE oy TS AR I LE 1 A 5

3.2.1 RS AR IR 4B

n SR A B AR IR 55 4 0 S R L TR 4
1155 T, 0 55 I8 53 e R E A, =X (23) T

py— (23)

S

Horfrimec, AU SR B8 H A5 4 455 j 19 MEC IR 55 &% 19
LR

1855 10 BB M B8 £ =X (24) Firs

S = A (24)
3.2.2 Mg dR B A T

TSR A 0 S A H B IR S 2 2 IR 55 2L A
%5 T B8R 43 T 80, =X (25) s

pp— (25)

S

cc

Hrromee, REE L H 5 = RS WEWES . AT
% T 57 BB B8 £ = (26) frow:

S0 =240 7 (26)
3.3 HEIEFE

K B o 0 0 0 20T L TS 43 R A TR e
U5, E 1T R A AR5 AN R A8 o pl T A 55 19 AL
FiE £ = max {4, 2Ty, B LA 2 g = 10T o e /N o
TEE R T IR r  r RE ST, HA 0,
S AR R R b A 06 R T LTI — A
AT 55 AR 3B B SE S /N A D AR LE ] . AN L T AR A
FA R 3V, RO 2% 1 ) 48 10 &8 43 4T 55 Ae A5
76 4240 Bk 4k RSU 3l A5 3 22 A1 b A% 56 1, gl
JEULEE L 0,d <R, o, o o R G5 4k RSU
Tl 2 38 A5 I [ 5 0 SR AN B |, 0 3R /N ) 2K L
], 5 SR R AT B B R — > RSU U [ B F
AT 55, HL AR AT LIAR $f W3 F 0y =X 19 4 55 B Ak 3L ) ]
AT IR . ZRG DL LB R AR 55 AR L ) O 3
EA LT 3FE O -

D) 0,)=1"(0,")H.0,'d, <R, " I} :0,= 0.,
WCEE, B L A9 0, BE AT LU fie /M 55 b B[], L
AEARUEAT 45 76 4 17 RSU T8 15 i 18] N 52 )i 1 4% .

2) 2 0,/d, >R, 1 H (0, )<t 0, ) i} . 0,=
0,"c W, 6, LA i AF 55 TC ik AE ¢ i) b AR o8
S, T Ay AR 0 0, )R e (0,7, AR 10 (0,7 <
0, ), W 0,=0,". X B 0, ) BT E X
HAMAERX 0,d =R, ¢ 7 UTTHE I GENE I 1% 5E Wk
W e KL 0,7, 7E HI 2R 0, FL BT 55 1 L T L AT 55
B AL b BRE [A] A 6 (0, )= max {0, ), 17" (0, )} =
tilocal (‘91‘ " )O
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3) % 0,'d, >R, 7 H ot (0, )> 0, ) B 2 0,=
0" MM AT — RSU u [Hl N B I 1R Ak
AT 55 B, A8 24 55 09 & Ak B ) B S o =+
max {7, 17"}, AL LUTH S AR A5 70 (0,7 ) Fe /N AT 5%
B0, AR 70, )=1"(0," ), £ (0,")
A e/, BEH £ (0, )= £+ £ (0, )
4 EZREREHW

A 3 python 1F 5 X A SCHE B JE 1707 BT 43
Brottkfe. i ES SRR 1D R 3 &%)
Fan AT EWMHP AR -0 -EW3)Z585H1 .
RESHAMENE SR ENER IR,

1 SHEE

Table 1 Simulation parameters
S 21 SHUE
RSU A% 5 0 [Fl /m 100
A Y L B/ (m 571 20
TR HE 7 2 /(mes7") 3
TG4k (77 % B, , /GHz 10~20
i P, /JdBm 30~40
155 T, 1% A KU i K/ d /KB 500~1 000
T 45 B2k iy CPU Ab FH I B/ (cycles*bit™') 1.000
155 T, 6825 20 0 e KIS 4.2 /s 0.8~4
I 75 1) % 6*/dBm -100
R CPU S A £°/GHz 1~2
MEC [l 55 % i) CRUM % £, /GHz 20
MCC Il % %% f) CPU B 3 £, /GHz 100
MEC IR %5 #it W3 B IR A €, 0.03
MCC iz 55 i SAAs B I A C, 0.015
AL B AL HITH R Ry, /(Gbes™) 0.8
22 I 45 S22 B0 A Bt 48 6 3,40
BRI R 0.9
L4 € ST NAN 3000
R AN B 32

R I IE AR SCH R I PE BB 1k R DLF S FIGRL Ik HF
1T
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i I LT A AR 55 19 X 8RR Ak HAw, Bir L R
FRACH BUL W £ 6 B BT DLk B S 245
R NE

3) ¥ 43 B IR B A IR A BB, S5 TR AT
55 B .

4) SR AN B AT 55 e AN B

5) 4 A i A AR AT 45 43R BA R AR M Ab B .

& 2 Ji A S5 vk Fl Natural DQN B 32 (19 Wi 8t
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R T T2 000 4 AL 2 . W] LU H A 48 400
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Fig.2 Loss value change of different algorithms
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Fig.3 Average task processing utility of different algorithms
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Fig.5 Success rate of tasks processing of different algorithms
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