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Computating Offloading Based on Improved Whale Optimization Algorithm in IoV

ZHAO Zhen-Bo, REN Xue-Rong, FU Qing-Kun
(School of Information Engineering, Chang’an University, Xi’an 710064, China)

Abstract: As the resources of edge servers are limited, how to design a reasonable resource management and task
scheduling scheme is important research. To improve the utility of system services, this study proposes the strategy of
joint resource allocation and computing offloading. Firstly, the optimal matching of communicétién and computing
resources is obtained by binary search and the Lagrange multiplier method. Then, the offloading decision is made based
on the whale optimization algorithm integrating with multiple strategies, includiné adjusting the convergence factor with a
nonlinear change strategy of the exponential power, the adaptive weight strategy balancing the exploration and utilization
stage, and the wandering strategy of the triangle and Levy flight. Besides, the study introduces a penalty function in fitness
evaluation to satisfy the constraint of user access. Finally, it formulates a V-shaped transfer function to make binary
offloading decisions. The simulation results show that in various indicator evaluations with other benchmark schemes, the
proposed strategy can effectwely increase network throughput and significantly improve system utility.

Key words: resource allocation; computing offloading; whale optimization algorithm (WOA); adaptive weight; penalty

function; transfer function; Internet of Vehicle (IoV)
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L= |C : Xrand(t) _X(t)|

A
Ly=Li-1;
{ ‘. .

0= 27‘Cl2

h=L%+L3-2L Ly cos(6)
X(t+1) = Xpana(D+A-h

Hr, iy Ly RRl0, 112 1/ I BEHLEL
(2) Levy RATU#EFNE

(33)
(34)
(35)
(36)

G37)

TEWR AR BB B (B p <0.5H|Al < 1), Bk TRIFH B
T R e LA A B A INBLSE, 38 51N SR YE ©AT R
W R I IR SRR BE ). Levy ¥ATHIL KB 5 5P M
BB IENL R SR R R A BEALER 1, AR 507

A=t (39) AR,

X(t+1)=wX*()+A-1-Levy(B) (38)

1 )

u
Levy(B) = —
pIvIZ

\ 2
u ~N(Og0)

T(1 +,B)sin(?) ’

1+p /%
477y

oy =

oy =1

v~ N(,0?)

(39)

o, 1 3R4E AT B KIAR A 7, p A2 SR 4E AT I &

H, 120, 2] [ RE A LHUE.

MR b Bt 7k, it 2 S Al a e i B e fe

B GRE T
wX* (1) +ellcos@nl)D, p>0.5
X(t+1)={ Xeana(®)+A-h, p<05HIAI>1
wX* ) +A-1-Levy(B), p<05H]AI<1
(40)
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e B FACER ) 2 T A 4, BID p A 3 R KR U B A 67 L P
XoF INE [ R 2 AR R s e 4 J O B R HUE N 0 Bl
1. Mirjalili 2 ANTESCHR[22]h $2 H T 2 /ML 36 ek 5L, JF
HAB I AW S AN vV A RIS 70U 5R Hoks ot 14
AP PRI LR B 4 P B M 3R s S R s,
1
3 PR B 22 WU TE X (R [0, 119, XF TS s il
fR AN B, AR R BT E R B 2

S (Xii) = (41)

e, DTN 1 00T RERE 5K, R ZIRAR. the, WO

BT

X o 1, SX;)>rand = 0
1ot b “2)

S AL R R M A P B 0 3K 1, 285 A%
SRR R AR HEL, VT R MO 5 0 B
A0 A (AT 8, D, 0 VP B 0 AR A 00 T
BHEL SLAE, LIRS oI 2R 2 ) (56 FH, T34 T
S 0 R KO, ASCHESER V AL R B SE, (43):

2
V(Xy) = - arctan(gX,i) (43)
Xof N7 S %) ST R =X (44) BT
X;(1), VIX:()] > rand
i(t+1) = 44
X+ D {wumi St )

H, (X0 Tt RACH N F AN B E U
33.6 HikiiRE

HF MEC HI B RS, Fﬁﬁ?%ﬁ%ﬂ%ﬂiﬂi
YA X W AR R AL 74— R
JEARGE R, o 56 S K 2 0 R 45 2% (RP T AE AL B
1) PSR RE T oo Rt AT T B IR A I, TRV B
JBE R B A AR SR AR SRV AR I 5 1 AT,
B 1. BT 2 SRR e AR AL B T B 3 R
BN OB K 80 N, % AR Tnax s B2 IEVE T &
it AR ALE X (1) AR R Fy R J
1. Ita1L
2. BEWLAER N Gt il 2 B E X, (=1, K);
3. =0,
4
5

MR (27) 2 BLENEAT 55 1T 5 B U
MR (29) VAL ZACHL )G

6. TR,
| X*()-X*(-1)

o1 ¢

7. while 1<Tmax or
8. repeat

9. for k=1:K do
10. R4 (30) EHra;

11, ¥ 4. C. D, 1E[0, 1FEH A BEHLA M p;
12. if p<0.5 then

13. if |A|<1 then

14. RN (38) MK (44) HHTX(0);

15. else

16. *&?Eﬁ(ﬁ)*ﬂiﬁ(M)EEﬂ?ﬁX(t)é \
17. end if L B
18. else @ - '
19. 4R (32) A1 (44) FH X (1);

20. . endif. = =

21. l‘(zndfor

227 THEFRRE R

23, HEHEMAEXO);

24, R4 (10) BRI RGRA J;
25.  =t+l;

26. end while
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