B AREIR 2020 4E 4530 % 45 8 #.790 ~797

doi;10.3772/j. issn. 1002-0470. 2020. 08. 004

ETUH#HEEHEEEN DD BEREHENERR"

% O Hiki AR £
(RABEASREERSEE TRER R IX 430000)

i B HAXDDAEGCRAFEABATHEARM TR FHEANRT L% HA, KX
e RFRIMAyREH R D2D BEAREE, NEEFRAANA LIRS
M ERE, R T RSt BB Lk i IR o TR K TR A T A T A
HEER T REGEAEEHAME S P RRERFRMRARR R RENMLEE
FWARLAG XA ENREZEHF EMANWMNE, ARIEA P ZXREXFRHART
RAMRARERE, WELERZAN ML THRAEERBREE RTHEEMEEE

B AXTREEARBENRGELMERRE, EARRERAARERNE,
Keglial D2D #EfE; HRAE; HEEH; RERE; HEHAEE(SSA)

0 7l

a1

BEE YR KRB 2 T 5 LR AR Ay R
R SR LA SR Bl 4 S R 1) R 2 S, A G e s )
2P AR R R | R G A B LA LA 3 iR 55 LA
WEIAER F P &K, D2D ( device-to-device ) {5
BORRAE— 72 B BE RS Y0 Fl 9 P s B R AT 8
15 AT B S HE I & il o PR
Zerpg| A D2D HAEHR, H P ves ) AT Lhd g 2
B BT R AN — 1 BT B B A R B, X R AT LA
REFEF R, T REEREA R, RITHEE RS
VERE, D2D HORE RN 56 KA Z — BE,
D2D JAEREATT D2D F i i 2 e s -
PRIRAEATIESR , 2R E I R T, IR A RER
M FBTHI, W] BE S ARG A R, e (5
RGuERe, " BN fE RS R .

HRTRREMTIE R, B A i BI85 il Aol A2 45
) RIS T LA S5 490 ) D 930400 L i v A0 8 R A
MR RGERERE" , th T o ReE & — AR &tk B x

@ HEFESPRIHRI(2017YFC0805100) % BT H .

DUAL TR, BRAE MR 22 BT 2 R B RIE TR
5 AR RE TR L B R S BE AN D AR P il A A ] A
o SCHK[4 ] % 58 EATRER AN T ATHERS, 210 T 2
THEZFEH LR D2D BIRT BT . SCHRES 142
TR R A R T B Ak, A A i T TR
Wt. SCHR[6 ] ARGEVEREN Hiw, 2 H T &/
T I 205 2 A% i D R R 0 AL SR, 6 DR IE
JURgs B R R o TP 2 — VR N . 3
BRL7 1883 T —158 10 20 A U 4 i i ARSI,
B BC B AR (R AL TR, SCRR[4-7 ] H2
UM R T BT IR e B DR, SR R
BHE o SCHR[ 8 ] STt AT IR A A1 D2D AT HY
FIR B, SRRTER AR LR AAF T B TR R A R
RACE AR, XF P B4 1) & 5 DRt 4T T 04k
SCHR9 1B B I B A0 o 45 4, S v 44> D2D
R 40T SR S P 0 B IR, R
FIFIIFR 45 D2D H R AR T T FRAE A i A1
K TAR SCHRL 8-9 1 i oA ANAAL 7 S — e 7R
JE RN T RGvERE, DR R ERER . AR
D2D SEAFHTTE AR A R B PR 50 PE i 2y 545 il 1k

@ 3,1994 4 AL R T 1) BRI AR KR A, E-mail : 1776198181@ qq. com

(Wk H #1:2019-10-10)
— 790 —



W

P46 SR T O HE RO I A3 1) D2D S 5 REERE R AR IE

B2 &, W SCER PR A T A AT R BT
BRR T EC AT R R AR R , i i & M RB S
TERRDRAZACAG R RE A7 — 22 R B , HL R 23 3C
HkJE LA R AL FH 2 SR A R AL R G A kB W AE ST
H¥5, X T R G RERBCR Ty T I LD

AR SCIR B BE R 73 e A Zh AR AR A Ak IR R, AR
ER IR A BT D2D RGTRERACR, 1/ T
—Ff 3 T4 7 B BE 5575 (Salp swarm algorithm,
SSA) BB IRy FC SR W , FEORIE ] P B (R B 75 5K 1Y
Hife TR RGERER R,
1 RAGEAGHRERR
1.1 RgER

FIEGIA D2D H{F BN X AR R G, R
FIEAZ 514358 F (orthogonal frequency division multi-
plexing, OFDM) £ AR , fRiE /)N X P e 55 % ¢ 2 [A] AR
FAETH. TR R ES, B T
X F P AR T4, R 25 /N X D2D P 42
F EATHERR IR, RGEEBRIINE 1 fis . A s
FH P BEAL A3 A 7E /N X B, SRl 7 F/NK oty , B N
i 8% F 7 (cellular user, CU) ,ic HESF C =
(CU,, CU,,, CU,}, % M A~ D2D & 1%t (D2D
user pair, DP),id %S D = {DP,, DP,, -,
DP,{, —A> D2D F F WA 8 — A 3k i A — 4
W , 5 B AR GEWE ST RSO , B AT EE B (R 255
TS P8 B P M5, A FE

/ Bg(i))

H

e HRMEE

‘\}K:?--$mma

/HIED

] 0

| | B

DP]\ @/ DP,
g o

E 1 D2Di&ERSGHEE

R I I o Rl G FH P 945 TECIR 2 R0 Al 55 o
# (quality of service,QoS)Z3K , iE—1> D2D FH
XFRES 25 P R E R IR, — s P
MEIE IR 2 Z Retl— 1> D2D Xt &E A,
1.2 REgREBHE

R Es Mg, BE R AR E L AL RE =A%
e A B F AR, AT
£ (1)
Horee I P RERRCE, R 4 H AR HHE A, P ]
FURETE,

T GE s M2 v, R ) P ZE SR 4 )
P —MEER IR, EEMNE P RES
FHEBIRE—— XTI R, B R G RE R AR LA
XA P REERCRZ N, AT

R.

U = Zeei = Z F: (2)

#EREBERIZH ] A D2D B AFHOR S, D2D i
TS PS5 P 50 0, B £ 4o
PR S IR XA 2 B (1) (5 BEUAR
BOERE ™ o5 115 (2) D2D i P 5 M i S
YR, M SR LR ——
AR .

#EEAT D2D £ R REALRCRBII o, SR
10,100 5 Xk 46 JH P 6 R R 2 A1 U =
Yee, = X ot XHRI12]5E X RERREK N R
2R sy
2P
I 5 24 R LR S, UM PR
$0 i HH S AL, AT 1 D2D JH PR B 5
(U 1 i 5 MV R A,
RAEAEH S e D2D 3 5 RS R R LR,

S U 494457 D2D 315
SRR RACR

(1) 2456 {50 FEURA B 58 TP 5O,
P S VIR A —— R R, PP B R
ST DR (R A LR AR T

R,
ee;

‘= p,

ee =

Gty RS MR HE U =

(3)

— 791 —



EHORMEIR 2020 4E 8 H 4530 % 58

K, ee. NIZFHEFIRBERSCR, R, HiZfFE LK
TR, P AZfFE LR,

(2) HR—(FER P D2D H - Fisdess fl 4k
2, x(FER IR RER RN D2D - F s
PR AR 2 05 AR 5 DR Z A H AR, 22 =Xn

(4)

K, ee, HIZFEFIRREEIE, R, P, 503 0%
FIE s P R R AL YR, Ry Py 53
AAZIFIE T D2D P B R e R T %
FHF IR, D2D (5 RGN R REERUR
Al A AR TR IR BE B RCRZ N, AU F
v R, + ZM‘,qm,an,n
EE =Y =2l
P+ Y q,,P,
K, EE RRRGRERBE, R, P, 7 HIFRR CU,
L m B R AWM YI%, R, P, , 7333 s DP, &2
H CU, GBS IER A R SR II%R, q,., 8
NMEEREN R R, Y DP, B CU, {51
N, q,, =1; &0, q,, =0,
WRIEERAX, RGEH CU, MERHEE R, N

PnGn
R, =logl 1 + & (6)
2 qm,an,nGZ =k NO
m=1

A, 6, Fm CU, B (EHERS L, 6, Fm DP,,
KikunE] CU, WFEE 4R, No Fn (il s A s
AR T3

ARG, DP, WEHIHER R, , N

R,, = log(l + %) (7)
A, 6, TR DP, B EIHERRE , 6, Fx CU,
| DP,, HMCm (5 E 3 45 o

AT AL H RS2 7E AR IE 3 55 FH P A1 D2D
F* QoS R T R AL R G RE R AR, R I s
FUE T, AL R B R] ik g

(5)

maxEE (8)
Gun € 10,1}, Ym e M, Vn e N (9)
M
Y g,., <1, ¥neN (10)
m=1

— 792 —

R, =R™, YneN (11)
R,, =R YmeM, Yne N (12)
P, <P™,V¥YneN (13)
P,,<P™ YmeM,VneN (14)

X, R R S BIFRR CU, #1 DP,, W f5/IME
R, P PR M IZRIR CU, F DP,, HR R T
Ko ARFMAR(9) . (10) TR — 5P E
EIR H g —A D2D st EH, —4> D2D A
PRI AR 2 A0 55 F P Mg R =X (1) |
(12) 435127 CU, F1 DP,, (1 QoS T 3K , B Ik f% 4
TR (13) . (14) F/R CU, F1 DP,, &4
RAREH T M KA,

20 = {qu.ww I M x N Y45, Q TRk R
i T A D2D P X REE SR B R4 P =
[Py M x N Y55, P RN iZRGE A
D2D F Pt B3R i 0 28 o

2 HEHEN S

2.1 FREGIBEEEE

TR R — g TR LE Y, H B R GE Riz 3h AT
NSRBI A AR T 0 5 F AR R
FEARAT AR, EATE ¥ = R A R,
WHEFR AR BE, AN 2 FTR . BESE A GBI
B EES T ALE B PTR O, 9T L TR T
P EER T I, EXTIREE A B IR B R AT AW,
AR AR LI B R, 38 R U BR B T —
Tt , 1A 3 77 A Bl T RE T B A RO B R AR B A
GIN= g

&

2 T



s

P46 SR T O HE RO I A3 1) D2D S 5 REERE R AR IE

SCHR[13 17 2017 AR E ST 1 A5 3 B i BO# A
BB TR R DR A D — R B AL )
B RA R J, =S RIS R BN 1,
BRI TE J x T 4ER8 R =S A, i i
RN EIC A X, B IR AL I N Fo ub =
ub, ,ub, -+ ,ub,, Ib = [Ib,,lb,, - ,lb,], 535 FE R~
B Y RE A B AR AT R ) L FRATRBR

GRETEEREE PR TR, JFREEY
VSRR, 5| SRR 3, KRN

o = {Fi +c, ((ub, =1b,)c, +1b,) ¢; =0.5

F, —c,((ub; =1b,)c, +1b;) ¢; <0.5
(15)
K, j =1, o FRH; RRGEE (815 ) 7255 | 4
ZEWALE, F, R BYWIRTES | = RN AL E,
ub, \Ib, RN @ Y= AW ALE A EERFIT IR, R4
c1\cp Al ey FETELO, 1] P A BEHLES o

H RH e, & SSA BEERIEIUAE 7, e
PR B RS VAT Y 4 R R AR ER T &, HE
XAnF -
ey = 26_(4%)2 (16)
AL SR AU, L N Rk AR EL . ¢, 7R3
PR b A N, AT, o M HEBR,
SSA BILHAT 2RI R B UG H, o BIEBUN,
SSA FIEHATIREIT L

1B BEE 1z 3h 7 AT A S B E A, R
B

x :%at2+v0t+x’; (17)

Kop,j =2, o FORE ] FRGEEE GBREH ) 7655 i 4
SRR, 0 BRI, v, BRVIEHE, o FH
TSR

F TR B A AR i ) 2 P S AR U Ok 2
AR AR AIRR A 1, Bt e = 1, AT R
TEAERS R E R 0,8 v, = 0, ZEFa = (v, -
V) /by Uy = (2 =) /e, I (17) AT ARR K

(18)

Zia(15) X (18) WiisL T SSA RIL K%L
AT FER IR OUAGIRRE R, B SR A R AL B 1 |

| =5+l

T IRFEVLRI IR (e B AL B, AR5 T g e
AR N BEAEL, Tt S AR B 0 B R o i |
Pris R R O B AR PR 2N (15) BB B, JB R
AR5 (18) IS ., 38 BE ALK B B3z 3
J7 AERE IR MIK SSA J ik B AR ik i AL i mT BEHE o
2.2 WHKEEEBEEE

A (18) AT LI i, JB R (L B T 2R j R
R AR5 - 1 R BRI
THEMWP A EER A SOLE o, HEH T REA
T X 5 A EMRSHE BB, e R
BRI T SSA SR RBUR

AR ST Ao A HE AR R0 PO AS AR Al i, R
FH—F A& BA E ¥k SR 1B B 8, <E SO A
18 7 W B 57k (adaptive Salp swarm algorithm,
ASSA) , ASSA SATEIBREE f B A, B Bt A
5 j SRS j - 1 FURE R N0 L BEAE, YA
(LE ¥ S & MRS, R BT U
57 R ALE

= [l =) A <A

% +w(w —a) fla) = ()
(19)

w = Win

Aoft, w0, K TR, w0, = 1, - 22

Ho w,,, AV EE, w,, AREEE, | 84
BIEARUEL, L R R E . A SO 28 i
{[0.2,0.8],R0 w,,, = 0.8, w,, = 0.2, EfH]
W1, w, AYEBERR, RIDR S 5 37 4051 350 A 1) 2 ) T
DAL 3l 5 AR, w, BYBUERN, RTINGRA
FTEEYIR X AR,

EUE ASSA B AIPERE , TIA SSA Bk DKL T
FESE 15 (particle swarm optimization , PSO ) 135 /£ 5.
1 (genetic algorithm, GA) it L SEHG, 2 1 il
R, SEIR SR E AR 30, SRk AR
$oh 200, X B SER B AT 20 IR, BTSSR L
R 2MFHME B UE2E T LUE H, A8 H T HAB LA
YL, ASSA BRUALBCR S iF . MHELT SSA ik,
ASSA HERIHEREARKIET.

ASCHILAE B br 2tk 2 AR R Q F P,
filf D2D {5 R G RE R AR AL , A BT

— 793 —

x1,



EHORMEIR 2020 4E 8 H 4530 % 58

R Q BB BUL &, I RERIHE G PORIESA R,
HBELEH) ASSA SN BE AR A TR g A ST AL 7]
Ao IR ASSA B33k Hh REE B 3 B 5 O Ut
BB, BRI B R Q A P AR AR, FE R AR R
Q RMRIELHR A (9) | (10) BEHLA BL A5 18 B
A BEIR T BOAE R , P R XTI @ FY DR P HIRE I o

F1 WidEH

BRI 4 ¥t HRAA
filx) = le 20 [ -100,100] 0

Al = 3 (3w’ 20

=1

[ -100,100] 0O

fi(x) = Y ix! +random[0,1) 20 [-1.28,1.28] 0
=l

R2 HEMHERL

PREL Bk SEH{E PR
ASSA 0. 0000 0. 0000
p SSA 0. 0240 0.0388
! PSO 0.2148 0.2663
GA 0.3485 0.3714
ASSA 0.2272 1..0000
p SSA 0.5394 0.3095
: PSO 0.2858 0.0867
GA 0.4172 0.0764
ASSA 0.0028 0.0070
p SSA 0.0138 0.0140
’ PSO 0.0817 0.0635
GA 0.3625 0.1503
S AE T RN
Q = Qb (20)
o {Pb+cl((Pu—P,)cz+P,) c; =0.5
P, -c,((P,-P))c, +P,) ¢, <0.5
(21)

Ko, j o= 1,0 F P RS FAEHER (S193%) AL
#, Q, M P, Jyik S 7 2w R 0 W IR 2 B AR
PR RIRE R, P, TP, Dy F45 5 56 B 1) 1 FR
FITRFR o

16 BEE BB SR N

— 794 —

0 - {Q A, P) =07, P)
Q" AQ@,P) <@, P
P+w (P -P)
AQ, P)=f07", P)
P osw (P - P)
AQ, P) <f(@7, P)
(23)
X,/ = 2,0 P 5 RIS GEREE) L
B, AQ, P) R j RO E N
MR AR S D2D (5 RS RE AR ML R &
{35 0B Rl
fGuns Pun) = EE —py (24)

(22)

P =

N
y = 3 (max(0, R™ —R,)
n=1

M
+ Y, max(0, R, - R, ) (25)
m=1

X, w HAETTEF, w > 0, MRAEZN(25) WBRAS W
AP BARTF RIS

S55 A3 D2D 1R R 4L, ASSA Bk W AR
B 3FR , it B IR B A B 3R R i D2D il
ARG RERCR BRI BIR D BU A R T %

Pi il
W EEE RAFASSAEILH
%
v
VIHE A EQ. P
v
HRIER Q) THE R R4
iﬁﬁﬁfﬁ*ﬁ; EH IR ]
fEQ, P, HRHER(22)(23) EH R MR
EwHIR RGN E
Q. P
T
HRIEIR(20)(21) 5 Hr Mg
FFHMEQ . P
*
AR IE R (O)10)BEHL

FEHQ, KImOXPHATHIRA
e, FFHEENEE

B3 HEHREERE



H

\

=

P46 SR T O HE RO I A3 1) D2D S 5 REERE R AR IE

3 RGUWESG AN

BT E R G40 500 m AYIFTE/NIX, FE vl
ALF/NX sk, Bl P BEIL > AR 7E /)N X B, D2D
X5 S v B /N T 100 m, Hof S R E
W 3 Piane SCRRL 14 J4R T — Bl TR0 T REIL
L4 D2D 3E {7 R L RER I R AL SR, #5 A SCRT i 55
ST AR MY YR A i SR Ui RS i )

P EXT ., 5 BAZE 4T 100 YRBCF-HME
=3 BESY
S8 BH
B (GHz) 2
G % (MHz) 10
BRI 96 (kHz) 180
FRBERLA () 30
BERRE(K) 200
T F P R 10
D2D %f F s 2~10
H P RREFTIZ(mW) 250
WA HL B DIFE (mW) 50
175 Ty Ze 1% %5 (dBm/Hz) -174

Kl 4 AT ASSA 53k \SSA 3% \PSO 55
LN GA Bk Y1 249 1 7 B WSO S ik £, BB P B
fIR3# A 2 biv/s/Hz, W] DL H A 3C ASSA F kA
XIT SSA F ¥k PSO Skl GA HIkREA M2 Tt
D2 D 5 & 4 19 At 7 A% R o AR PSO SR ik iy i 8

485
480} - T T
8 "
)
5 4751
A
& '
o8 470t /
3}1‘!’! 1
ﬁ
' —— ASSA
460 1/ S PSO
— — SSA
— - GA
460 1 1 1 1
0 40 80 120 160 200
ERIRE
B4 FHiE R E K £k

AR, (H R 5 B AR TR B G, E LU R ST RE B
MR HXTT SSA Fiik, ASSA ik e sh
BETR , 1 AT B

K5 BARRARE RGN T ASC ASSA Bk
SSA B3 \PSO Fik | GA BIA M R G RE B BRI K
Xttt ATRAE H, BEE FP SsE R A0, RGLRE
RACRBHTIAR , AH EC T PSO RILFN SSA Hik, AS-
SA FETEATF P AR R T HRE M R SRR
BACRE R, L BEE P RARE R AN,
JUBRE I R IR T ARG N, T R A AR T
RIRDRIBACR, M EERRCRIEK.

490

480

470

460 |
450 |
440 |

430

RAERERME (bit/]/Hz)

420

410

2 25 83 4 45 5
P BA&id % (bit/s/Hz)
BS5 AAREEXRNRZFHEERE
El 6 ZAN A D2D H P X BUE L T A4S ASSA &
5 SSA Fvk \PSO Bk .GA BIEM R G RER SR
PiEXT I . P AR 2y 2 biv/s/Hz B, A L)
F W& D2DH P BN, R G RE B AR

545
5351
5
o 525
=
S 515t
=
505
i
ﬁ
& 95}
h& —=— SSA
485 —PSO
‘ A
4751 : : ' : :
2 3 4 5 6 7 8 9

D2D A AN
B 6 A[E D2D B #E RFEREENE

— 795 —



EHORMEIR 2020 4E 8 H 4530 % 58

WiAR TE, 24 D2D F X EGA B — e R S, B4
D2D F P& R s F P 5 B BN R RS 2
WA BT RSB, HI RS RE AR &
FEALF R E

B G HAE 1 1 85 B P A D2D X H P
FE R — D2D FARIE, B 7 K[ D2D F 1 jE
FEAEOL T D2D A ST RE B ORI BT H, P
FARH R Ry 2 bit/s/Hz, o[ LLE Y, B#& D2D P
] FE 36 i, D2D FE AR BT B8 B 0R 7B H A, M
M RHRGRRICR MR, F b iR B FE &
D2D F (8] A 488 i v 1 i

D2D # A BITRER A (bit/J/Hz)

10 2'0 3b 4b 50 éo 70
D2D i F 1R FE % (m)

E7 7AED2D AFEEER D2D EABTTAEENE
4 4 %

AR 3 ] S EEE (5 e, £E X D2D SE{E R4
O VRS (I 1l 0 9 Y1) FH S 7043 [ A, 7E
A SCHRAFFSE 2L At b, 256 25 IR IR Al Ao 3
Pl , G A 0 A BT T REGERERACR,
P T T O AT O A SR P TR 43 T R
W MIAICH P E2 \D2D P 4 E50RT D2D R (]
¥ 3 M T REREESCE, FERWA T LH
B B R IS B AR I SR R R B ER
SN P AR R TR W RTIR T, B8 A R0 [R5
THE, SRS IUE R R, IR W R RRRSCR . AR
GEASTRUE R BRI DX P I RSB A, ROk 7T DAZE B
Rl B L /NX D2D @15 RS BFSE, i D2D
BARBREZ R

— 796 —

SE 3k

[ 1] Lei L, Zhong Z, Lin C, et al. Operator controlled device-
to-device communications in LTE-advanced networks[ J].
Wireless Communications IEEE | 2012, 19(3) :96-104

[ 2] Shen X M. Device-to-device communication in 5G cellu-
lar networks[ J]. IEEE Network, 2015, 29(2) :2-3

[ 3] #iEW, EF. Min 56 @M D2D FiARZER[T].
EfER, 2016(7) .1-14

[ 4] Li Y, Jin D, Yuan J, et al. Coalitional games for re-
source allocation in the device-to-device uplink underla-
ying cellular networks[ J]. IEEE Transactions on Wireless
Communications, 2014, 13(7) :3965-3977

[ 5] FengD Q, LuL, Yi Y W, et al. Device-to-device com-
munications underlaying cellular networks [ J ]. IEEE
Transactions on Communications, 2013, 61 (8) :3541-
3551

[ 6] Lin M, Ouyang J, Zhu W P. Joint beamforming and pow-
er control for device-to-device communications underla-
ying cellular networks[ J]. IEEE Journal on Selected Are-
as in Communications, 2015, 34(1) ;138-150

[ 7] Zhu X, Wen S, Cao G, et al. QoS-based resource alloca-
tion scheme for device-to-device (D2D) radio underlaying
cellular networks[ C] //The 19th International Conference
on Telecommunications ( ICT ), Jounieh, Lebanon,
2012:1-6

[ 8] Yu C H, Tirkkonen O, Doppler K, et al. Power optimi-
zation of device-to-device communication underlaying cel-
lular communication| C] // TEEE International Conference
on Communications, Dresden, Germany ,2009: 3696-
3700

[ 9] Jaheon G U, Bae S J, Hasan S F, et al. A combined
power control and resource allocation scheme for D2D
communication underlaying an LTE-advanced system[ J].
IEICE Transactions on Communications, 2013, 96(10) :
2683-2692

[10] Qiu X Y, Liao X W, Dong K, et al. Energy efficiency
analysis in device-to-device communication underlaying
cellular networks[ C] //IEEE 10th Consumer Communica-
tions and Networking Conference, Las Vegas, USA,
2013 . 793-796

[11] Jiang Y, Liu Q, Zheng F, et al. Energy-efficient joint re-
source allocation and power control for D2D communica-

tions[ J]. IEEE Transactions on Vehicular Technology,



B WA IR T RO R RSk 1 D2D 1R R G RERRCRITIE

2016, 65(8) : 6119-6127 swarm algorithm: abio-inspired optimizer for engineering
[12] Xu H, Xu W, Yang Z, et al. Energy-efficient resource design problems[ J]. Advances in Engineering Software,

allocation in D2D underlaid cellular uplinks [ J]. IEEE 2017, 114(6) ; 163-191

Communications Letters, 2017, 21(3) : 560-563 [14] Z=/h3C, XISCHE. D2D sdfs 3t TR F AL I BERK
[13] Miyjalili S, Gandomi A H, Mirjalili S Z, et al. Salp EARAEIELT]. HIREAR, 2017,57(10) ; 1171-1176

Research on energy efficiency of D2D communication system

based on Salp swarm algorithm

Huang Zhe, Yang Yongli, Yang Danyang, Mao Kai
(School of Information Science and Engineering, Wuhan University of Science and Technology, Wuhan 430000)
Abstract
In view of co-channel interference and resource under utilization in device-to-device (D2D) communication
system, this paper takes into account resource allocation and power control to establish D2D communication system
model, and analyzes system energy efficiency from the perspective of channel resource utilization. This paper aims
to put forward a novel resource allocation strategy based on improved Salp swarm optimization algorithm. With the
resource allocation matrix and the power control matrix as the position of the Salps, users’ minimum rate demand
and maximum transmission power are taken as the constraints of position update. The adaptive weight method is ap-
plied for position update to maximize the energy efficiency of the system on the premise of ensuring users’ minimum
rate demand. The simulation results show that compared with the standard Salp swarm algorithm, the particle swarm
optimization algorithm and the genetic algorithm, the algorithm proposed in this paper has higher convergence speed
and search accuracy, and is able to effectively improve the system energy efficiency.
Key words: device-to-device( D2D) communication, resource allocation, power control, energy efficiency,

Salp swarm algorithm (SSA)
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