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ABSTRACT

Delay tolerant networks are a group of wireless networks that suffer long-term and frequent disconnec-
tions due to the scattered distribution of nodes and their movement. In these networks, which are a type of
mobile networks, there may not be a connected path from the sender to the receiver, so message delivery is
done by opportunistic routing based on the store, carry and Forward pattern. Routing is one of the main
challenges in these networks. Routing consists of the steps of choosing a replay node, buffer management
and data transmission. Various methods have been proposed to deal with the routing challenge. Most of
these methods are only about replay node selection and few have discussed about buffer management and
alternative packet selection. Considering that the problem of choosing an alternative package from the buff-
er is decision-making, it seems that using game theory can be effective in improving buffer management. In
this paper, at each step of the routing process and when two nodes meet after determining the sender and
receiver nodes, a method is presented that, based on game theory, decides with which packet from the re-
ceiving node's buffer if the buffer of the received packet is full, to be replaced. The simulation results of this
method using THE ONE simulator show that buffer management with the proposed method increases the
delivery ratio and reduces the average delay and overhead ratio .
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1 Payoff or utility



vy elS o3lipnS Jsi 5 98 olas s aelit sl s Joos slaasied ;o L3l (bl 32 550 S e 3 (ol yunno

S a by o elain | saresge daml oS e e 4SS Sy
ply Sleogas g loizl Gladisy &8 luly (Sle o5
lslging LY 558l 65l o s 095 o dnls o]
el elezl olszos5 glao )T ()T 50 45 95 oo Jlael glie
WS g0 Oyl (gdiedgw il STas 4 gl 1) 0e slo
JEl o e yS (65 Srae (538 5omsl ) cnl calee
0 &S ol o5 (oo yue slaply (sl ;8L o5lail (ol s ogdle
e o AN 83 156 5y slaply s5lwe s p wilgs
@l Lesl oyl o basih 6,95 p (siie 3,509, S VY]
iz s bl s eleln by onl 5o el 0l
ohey o DY alie jo abse Lialidl g cand baply
L.s‘)" as wl W) djl)‘ LQLS)L‘ 6)934 > w L_?'LIM
Gl @5 e 5l Alie ol 4o el Wldb Cas 8 glaasis
695 IVl am e jo 09 o oolial isuil o)8 s
Zeslonds ool Wao,S o Mg CodsS oy sl bl
wa.a- Lgh:sdss:...'b 5o LS))-" P e @LM [Y\] =

el 00l 4.‘1‘)‘ (oo &

ol k.Y

)0 0929 oaSd (nl 50 (b Bl )3 &5 (cotes £5090
d=978 2L (09 p Dj9e 50 (Sl Bl o e a0
meplem oo Lo allin (] 0wl walys ploxl Ojg0 a4 aiuy

bl 45 meos il L2y, oS G ol (6,985 ulisl
L oS b0 1y an LT a5 08 (6,05 el At Copon
o350y Loss 6laaSds 10 ol jee and ol S 2l o
J 975 00y BlBde 0,5 @ 1) atas LT a5 el gl Lo ool o
olass ailes g0 50095 3L (5lylo 0,5 50,0 i Jigod b daay
4.~.~.\L’>M u.ul_..ub.’ Jﬁ‘ rolj w\i)‘«) PLS] .)5:> 5 ‘) Ao Q.S'“a;"“"“
J956 aas LT aS 00,5 o 6 S ool € Jag5 Jloi>D
30 Slgz og Cudie Djgo (0 0gid 0old gz b g 0gd oalo
Slatay (25 (89 28,5 walys plonil by 1975 Sl 625
o055 L8 o Lg.x_xgo)_fixlaé.mosc olpsin gm0 5 a4 |,
i 0,5 0l L5 3L 51l dig golass gl
JEURE DU OSSR I TRNE RO T
5 ol g, 5l Iyl cpl jo ails JIo 9wl aney sl
Slas LT aS oS jaseie b oS o oolii] ldaius Coonl
5 il o dis Cponl bl 1) ol ool slgaion VI aS

1S5 Rl L 0 s5mm sl i ) (S (el

KWL VRUIARE- PRI S VEWIP U S S [ NI COWERLIVON- ger v J¥

2 e GrotS dbml gl 0)F Al Ce el
LE] 5l easiss g5 ol )0 b yaane 51y ailiate Ll

5 428 6,55 p K Sy dnr b N o
S gbady oy P pldess sleals Lol
S 0 Sles Sgn 6l el Gl Wls Sley Codgase
Bodd 1y Gion il gloe S alizee slaogd 4 b (b yne
655 i opl jo A STsl 4 1) 095 mle b oS
O 0 055l bl g o 5 algSoss rals sl Lolimas e
=P el oz Wi 055 il sad 85 IS Ll
O IPVRPRCCTIVSIP 1S SO [ORPP PP SR gREVE gCIE I
el el Jlo)l oSl iy g osloge sl bao)S i
Lol casls

55 p e Wl -5l g (ol ene STgy 5
JSas goasie K (glooS gt K St (5L
03l L3l g (331 et 4 0B dlao S ol a5 eul oad
(52 Sl3 St s @y g & 4255 15 it Lo
g S baSS o Sl (S -
L] wlasd 5 )18 az g5 3,90 5 03,5 oy (slos 2 slas 1S
piome 0,253 sl (S 3k 2 (e (955 pilSa 5o
26 pdJeos slaaSid (gl Bl eols Jais Jo> 55k Sy
5 00,5 BB L s3lw oo 0B 1) ko )T aF canl ouds slpainy
615 ol plol oS 6 Sen aSes s beesls Jlal o
505 S A S g 4y aSh awd e Gl LT ool Lo
Lol 5,55 ol 45 (5,520 (Syrme SS9 (AL il oo
ool VA g po ol oy @3l 09,095 o slaaSles o
S5 el ol ail)) Slegsl slagyos sl S35y 02
Lli)l e (23,095 LaSd sl 65k 6,95 Rugds
P 9 Om slaaSed ly Yelis o Ly
olSs b 6ye ) eolitul b «lien 4 L Ll
S ‘A)P“' A 695 p e e JSSon I8l
Slp &5 Sl jome duir 698 p e ) SO
CACR s ,Skas Zewl a5 )0 o355 sloo T 45 6553l olow
b ool oo ol Casdly 2bs, b ol casu il Sl sl
ool 1) oSl yo slaizl alaly SSgp (ol (Jl>0)
Ivel 5,5 o

ob e Tply Jlo)l sl lgime 5 03l 5 e JSSn
Lo ool (eloizd T (ol sl 3k 6058 (S5t
2 ely 5y sl (89) elexzl dlssass sloo S S, 0

" Bargaining

T orPCCD

2 GEEC

®  RGMPMW
4 VANET
5cAcr

6 GISSO



1FeY Gliwn oF o lous p203h Jlw € (gl g (Soig yiSII widlay » gl — oode alxo YA

Ay S Bolal Sgo a5 B 00 sgzs S
(5999 L—e L)"—IB‘ BA> wl.w‘f )i“o b.’.>).3 BEE) ol Bl
30 35290 slading Cosal Jac! Hokaie oyl LS‘):’""’*‘J ol f:L?u'|
S s bl o 98,8 e e S sy 0 A
5lasbe (P) ans cosal
s ol Ceenl Al ;e Ay jos Job i o TTL
Dgs dalez
O Conl 0l S a5l 09590 S dlaw jai> 2 NC
Jse b b ol o 5 yio (o g0 5P aslone 5o b
0l ples dwlows (V)

1

P = TTL+NC ™

055 &b loys WUNC 5 TTL oo P aaslons 51 L3

Cgr d 91 0,5 90 Shail> o3k odsl Cwss P bl
Sl a5l T el a5 glaws Bis> 5 0,5 oy
plaml (Jlw )l s (53,5 (3S0le 5 Sl f2eS ouitn 3
g CpedDPig 48 Sl O jgmai] 4 IS g, 00,05 oo
00555 6,5 )0 952 ge Gladiun P L (osiiis  Lag Lo )|
aslod Bl wails laie 4 CoenlnS s sl 5 anlio
Pia LB g alss S il KOLS glal )o 05 e
5 99 oo a3l K ayy amly S5 pl8 (0,0 00 )5 oo aunlas
Wi dl 0355 10 B oo (nl 025 (o0 plol 0)lg0 anslie
OS5 s S o0 Ty dlol 00 B BBMs 0,5 ;0 CoronleS
aalol jo (6 S d 0gou) wiiS oo A1) (solpaing Ceond
0553l sloml g 38155 A oy Djg0 40 g (Sgdise S
A oaliw ) 0,5 Ojsanl pd 10055 e el aty L)l
9b oo Pl gm0 5 b 53k 9 09,0 (s 05 £l
s 355 satasgs Gl 5 e oo S ke ,5b 4
S5 e Gl sl 63k 6595 2 (e S
ool |y aly Lo, 8 il oy 8 b laeols Jlazl o
SIS ply (35)) 5 (sl a8 owlendl 6 5L (e
Wil 655 0,5 93 e selainl a5 a5 slSin LS
B aS (go)lge j0 .l walgs iy 5 ply dole Jlas
Sblg S oKt 53 iy Jok a2l o a5 iy el
Jlyl e ot ciend aty Jols 5l 6,55l sl 09
L Ol g sloizl Oja8 o Gulsly oo S Loy
S il o ezl oyt 15,5 o e el sl 3
Lozl S8 31 a3l b s il o9
O eleizl D08l e halS (558 s ol Ll
Beb g canloads ool (Lad SSpersar b (bl o)F i S
5 S0 i goue Lbad Ulg> a5 30,5 o acloe (F) Jga s

Wi plaS Ly a5 55 mualys (it Lol (5595 (bl
e il

DS e LB |, Sysen ] o1 0,5 g0 a5 ey sl pl5 4o
Ol a5 30,5 (oo dnaloe 0,5 93,0 (sl RS L]
So g e G (6396 PD g o0 (LAPD L ) Loz
el

dai 3load ool Jugm (glaainn olass dai Jo Jlozz!
a5 0 aaie 4 oud w5 sladiey U5 (55, 2 (4 Suaile)
5o s (1) Jso 8 b

PD;y =’I"V—f R\
dajjloas ools Jrgou slaasns slow @ ] hgou Jloxs!
a5 0 aakie 4 0ud wg (slaaies JS (55, 2 (4 duaile)
D5 o0 dplies (V) Jgo,8 3o

= Nja
PDjd = Ny -y

Ky 2375 (Sl 55 e oa] s s gl gl
g o plx]

o it o5 sl iy ez (1) U5 il 1l
o5 an ) aies oo b ol 05 cnlplty (e 05 & )
IREXYPY FPv S RV IGA T Y

—_— -

//’—\\\ /// N
oads S o 5

7 el bl o f \ PDid=0.5 / = 7N
/ \ [ > \
C O — |
\ o ' :

\ /
\\ // PDjd=0.7 \ /

~ - S~ -7

(s 055 308 Jo9265 Josiz| L) Jrgoui Jlosio! Jlio (1) JSCs
Coand) ol jiaS ] 0,5 sl Jrgms Jlesl (V) S5 ,0 Js
505 455 1y s Tawe b Jub> 0,5 el ol (o 0,5 &

—_—- — ~

P ~ e ~ N
N\ /
// Sl blaeos PDid=0.5 /
\ | \

oo BB o 5 \

/ -
O ——0 |
\ - / \ /
. \ /
\\ / PDjd-0.2 N /

(oo 0,5 yidony oo Jloio ) o925 Jloio! Jlio (V) S5

3o 028 (e D50 Jugo pln o allis (pl (Lol ouyl
wbad L ST hss ool poluly dtas L9285 4 poead
O ygmain] jmf 30 W oo 00l Jyeod g Al ails J
Sl 00 b BlBe 0,5 5 o B 0,5 (o (S5l 3k
Sl oS (6l a1 T Crmal oS (gl gl 0 STy
Sl 8 § Bl 16 ool b g oled 10 5 ploxl
@lad as ol tulim (2R )5 25T 0 sl e iRl




v elS o3lipnS Jsi 5 98 olas s aelit sl s Joos slaasied ;o L3l (bl 32 550 S e 3 (ol yunno

Sloain b (ligovs auy S

B eyl 3L

39 danzlBo J3l )3 35290

a,ls

St
35 0,33 K ay

35 03ls Jyg2

05 BamK ay

|

D9 00ls hrgos o)l iy ‘
L7

Sollion 09y @yl gld (F) Sl

Loles Jguer (1) Jguar

Slos pgiedo olos
o 5 olos N
0,5 odi)las i.j
dai disos Jlozol PDjg
dej dys Jozo! PDjq
0wl g oo oad hgow slaatus olows Nig
d @] g oo oo 920 (slaatu oloxs Njq
d saie & oasody sladins JS Ny
Ly Eopon P
it ot Job TTL
iy 3 o5 ol NC
PRSI PUOWCHON Y Pig
0035 ol K as coenl P
o 8 g oS (sloo ) o (lotiz| )08 SSrer.sar
Co® ol il anse Crev
G Yl Jllas ;e Csna
(Js5 0 o5 adsl 5D R pg0 10 055 o (Brae 55 E(R)
2,90 ;0 9 +,Y plp Jol 590 40) j90 ;o aten Jlu,l Ceold
S¥)9° )09 P Jiz)é ;_b:j ) Jus) P(R)
(0 0) Giailr a3 Cy(R)

ol oo (U550 F
5 RBMGD') (solerin 9,505, LS by !y
THE l8ley j0 gilwand el ool oolawl (g5lwans
St o 1y syl plxl e .ceul o alxil ONE
L oogish bly Gkl oS a5 @ pSee B )0 e

e RBMGD: Routing and Bufer Management based on Game theory

il S0 e 4 dde ol jadx 2 g dple> e s
ol (Jlo )l g oYL 35l oacms ylis

P.
— Jjk
SS‘rcr.sd‘r ~ P +P i )
ia j

:JQ;GA ML?{A (&) J}A).g O"]G OJ.\Lckéjb 6))[..\ Gla.w M
E(R)=Full_battery level-Current_battery level [3] )

00k 8 0,5 Ll 18,8 bas o b Sleas o5, Jaw (pl yo
139800 dmlne (F) Jgo 2 3ol
REPsdr:(l'SSrcr.sdr)+(1'Pia)/2 *)

R ;90 ;0 005 18 g ook ¥ sla galol 38lg5 4y josw; 3l as

D oo drle (M) 5 (V) J5o,8 Gl
Usdr(R) = REPsdr - (P(R) + EL(R) + Cb(R) + Csnd)[s] 0]
Urer(R) = P(R) — (Ej(R) + C,(R) + Crey) [3] )

S5 B ymcrn Ay Ay i A 4y il sl W ST
O dlors 0950 45 595 s alelae 5B A e Canl oo

Usar(R) = —(Cp(R) + E;(R)) [3] )
U‘rC‘r(R) = _(Cb(R) + Ej(R)) [3] )

eceiver/sender

Accept Reject

(nUsdr,nUrer) (-(Cb(n)+Ec(n),-(Cb(n)+Ec(n)))

O S g ouiitw B (e (Ji4ile 55k (V) S

oS Edl o g oarsS Jlo )l Hlaie 4 S50 g0 (V) S8 5ub
ololp g oS Ol anlyg e 1y 3, b awl Jee Lgo
Sl o5b 90 o 0 1 ead G ool 0 slacbl

el (F) S8 Gubo (golgainn g,y Ol oS



VPY Gyl oF oloud (03U Jl 5 gyl 5 Saig yiSIl Widlay »  adghy — oode dloxo ¥

C)" M)?i” U"‘ i o)f Sy b QSLQM LS‘):’ Aabb.a
D)l 63V g

B RBMGD & SCORP w iP2PCAD

Goy olel ) 36 (5S5ke

25 50 75 100 125
Lbe)f Slawy

o )5 ol 391 b b (Sl dums o .(Y) lag03

oo i 1) el Jlol o 230 oSl (1) loged
oS 1 wls 1y aly Jloyl ,o 3G o i SCORP
Jlosl ) Glosren @dle b alaply L8 (] )0 s52se
s J1975 8 223G (py5eS & RBMGD (ool .S oo
AR a1y ply o Ly 0T 5o sszse sleo)S s s
Ao ;o 3l Kl oo )8 slawy li8l b oS o Jiie

boo 1l oy )5Sl

B RBMGD #SCORP ™iP2PCAD

70
60
50
40
30
20
10

Sl o

25 50 75 100 125
loo,S sl

o )5 olaad’ (1331 b (65L pw S 510905 (F) ,l0 903
o oL ) Sl S a5 (slae 5 Slaws 3l (1) Jfogas
Vi @59 )y Sonl 52%eS RBMGD L Cannd s
Wby oo Gl oo )8 slaws S35 .00 oo @3l 4l jo aaly
ol o wbos 2l (o5 RBMGD (sl )l o
b i il o LelS & e |, lapley oo )5 dad ol 5o

e e sl Al 4 G Hle Sad Gl ey

(V) Jooz 58 ilw aned Olsia oS o )35 bls)l K0S,
ol 00l Ao

Silwaansds o yiolyly (V) Jour

Olrpsgi by
YO loo 5 slass
1MB oLy ol
5 MB JERST
08-14m/s oo )5 ey
0y Hleojase
59 ez ol 92
S e Slrsgs ol
SSAN S3lodd S
e Ve Jsl oo gaze
ORNR JGsl Loy
bluetooth 4 simple broadcast . o
interface S e
S e oS £95
onelisS) Sh?it%t Iiath Map Based os$ 25 o
(A28 p (o yrame
Silwam Juloib

25t 050 Sibweds jl ol bl S 1l 5o
SCORP 4iP2CAD (slapiy, o8l b alol> mls w5 oo 5,3
S zrh 4 aslie @l Gl jloges 5 cul ond anlis

il oo
. MRBMGD HSCORP  ."iP2PCAD
os [IEN

&N

Mo06

N

3 04
0.2
0

25 50 75 100 125
Ubo)f\)‘wj

Uao S Shasd a3l b Jy92xd &3 dm e (1) logad

olass yEal38l b ass oo lis |y ply Jismd Cons (V) Hloged
2lo s hed Cond BLSE Rl B a4 leo S
b oSl @ ar il wiS oo I Sone (oo g Loy 5X]
Sl rwd S e 8L LA ke )S slass Al
Slaws wed oo yieS Lo S alibtls Sl lay Had Bl s
ol by Jliml ol Jlis 4 5 wboe il oYLl



AR a8 ol S s 5 9,8 sy aali t 53l g S (saaSds 50 a3l olil 2 8L o ke 9 (S yrano

B RBMGD #SCORP ' iP2PCAD

70
60
50
40
30
20
10

Gl S

pla o9 0335 Ole

ooy (IR 5k (e dun o 10903 .(7) 510905
pley ogrend;
30 5l Cad Sl 0ol 00ls HLaS (F) loges jo aS ek ylen
Gl b s sl a8 bt 55 il b wlio ,o RBMGD
097 d9dsr w0 FeS Sl Cans ply Gogensy ol
S o0 Sz i ply grd

HMRBMGD #SCORP .*"iP2PCAD

1
0.8
a 06 \
§ 04 N »
- N
A
0 3
1 2 3 4 5
L3 o3l

BL o3Il ki b Ja 928 € 5 A lio 10905 (V) l0 905
s oo i |y baly s 3G Lawsio anslie (V) jloges
slass a5 s cpl ay o jls oYL Lo 928 s RBMGD
2B e e » 8L abdls s oadensd slasly

U TIPSV FPC RUNUWEIST: PSRV g T PO g

25 B RBMGD # SCORP " iP2PCAD

b
=
w

[ERN

gy

0.5

1 2 3 4 5
}BL) o)"d.l\

2L 03I ki 703 (uSileo dnm o H13g05 .(A) 510905

M RBMGD 8 SCORP  ™iP2PCAD
1.2

0.8

0.6

Jes 25

SIS

0.4

0.2

e

1 2 3 4 5
ple oog o oo
play 59910053 ko3 G331 b B9 ¢ 5 dmlin (F) yfoges
RBMGD .aas oo las 1) aly Jsl o She () loges
o @2 b TTL e (ol lade
Glao 5 a5 ol Cundly ol 5beos SCORP & Slee 09
Jaiie 0di 8 0,8 a4y Bolar jeb 4 1) ool clear, 35240
o Jite Lal b 4 baply it w@mS s S
[ sl jo )8 solpiiny Agis Jow RBMGD s.0iss

55 B RBMGD H SCORP w iP2PCAD

Sl

1.5

Gy bl ) 36 ¢

pla G092 05 bes

Pl 0920053 loj G381 b 53l (aSilen ylog05 () ylogas

& 500 oo S 4 by Jlo) SCORP 1o (D) loges e
GBola g0ty ploy Cand 0n 3T ez 0l 5l nee e
o2 el i GYsh oy baply axc jo 09l e Jie
092 e (6yeS hgr 5> RBMGD aslin [ .0ile oo
o dedoy ol 0 o)en 5 05l o0 Jin laply 25

b Gl (gl



VP ylinnoy oF o losis (o030 Jlu € gyl g (Soig yiSIl widlay » Lhdghy — cole alxo Y

038 sl sl 4t Gk 5l o Shes b)) 0l pll
Jusl oo cnl ols Glisd 1) eolpiien w55l e ]
Syl was e Gllac s Vo She sk 1) g
L by Camd g S aoyo O (5 S0be jskay 1) 0ols Jogod

A28 o JialS o0 ¥ Sle skl

el ¥

[1] Khalid, O., Rais, R.N.B. & Madani, S.A.
Benchmarking and Modeling of Routing Protocols
for Delay Tolerant Networks. Wireless Pers
Commun 94, 859-888 (2017).

[2] Kyung Min Baek, Dong Yeong Seo, Yun Won Chung.
An Improved Opportunistic Routing Protocol
Based on Context Information of Mobile Nodes,
Appl. Sci. 2018, 8(8).

[3] Hagq, Abdul, and Yasir Faheem. "A peer-to-peer
communication based content distribution
protocol for incentive-aware delay tolerant
networks." Wireless Networks 26.1 (2020): 583-

601.

[4] MAO, Yuxin, et al. A fair credit-based incentive
mechanism for routing in DTN-based sensor
network  with nodes’  selfishness. EURASIP
Journal on Wireless Communications and

Networking, 2020, 2020.1: 1-18.

[5] ESFANDIARI, Samira; REZVANI, Mohammad
Hossein. An optimized content delivery approach
based on demand-supply theory in disruption-
tolerant networks. Telecommunication Systems,

2021, 76.2: 265-289.

[6] LIN, Deyu; WANG, Quan. A game theory based
energy efficient clustering routing protocol for
WSNs. Wireless Networks, 2017, 23.4: 1101-

1111

[7] Benchmarking and Modeling of Routing Protocols for
Delay Tolerant Networks Osman Khalidl * Rao
Naveed Bin Rais2 * Sajjad A. Madanil Published
online: 31 August 2016
Springer Science+Business Media New York 2016

[8] Oualhaj, O. A., Kobbane, A., Elmachkour, M., Sabir,
E., & Ben-Othman, J. (2015). A coalitional-game-
based incentive mechanism for content caching in
heterogeneous delay tolerant networks. In 2015
international  wireless communications and
mobile computing conference (IWCMC) (pp. 987—
992). IEEE.

[9] Yu, S., Zhang, L., Li, L., & Wang, X. (2018). Cost-
aware cooperative theory based routing in mobile
opportunistic networks. In China conference on
wireless sensor networks (pp. 3-11). Springer.

[10] Cong, L., Zhou, X., Li, N., Zhu, H., Fan, Y., & Bu, L.
(2022, January). Research on Distributed Energy
Trading Strategy Based on Game Theory. In 2022
International Conference on Big Data,
Information and Computer Network (BDICN) (pp.
439-446). IEEE.

[11] Jedari, B., Liu, L., Qiu, T., Rahim, A., & Xia, F.
(2017). A game-theoretic incentive scheme for
social-aware routing in selfish mobile social

4y 4 Zowd RBMGD o )"-’L oSl (A) Slogei 3o
S5 Orpe S ply @ 9z Sl LS a5l
25030 ol Al bl 2l S 5T as o
o Sl g ol L G g abe Gl

Wgd Jaie dake 4 Rl (e slaply

B RBMGD & SCORP ™iP2PCAD
70

60
50
40
30
20
10

Gl S

JORSTY

P o3Il i b 65k (350 s Uo 10905 (1) Hloged
ool Sl S g 3L ol 5T samsplas () loges
)lJ).w w‘u L&bJS.)j).) dod ol u.:l.:lin uS.a )_9[) o)l.\)l ‘5._95
331 b S %08 BRMGD (o o501 18 oYL T

.Q)L) )Sl) o)l..\.)‘ ul)...._u r:l.o..: JJ‘).)

S 325 a7
2hdes GlaaSed )5 obpene (Ul )0 45 cope £509e
Egoge el ool QT 4 GyeS daxg g ol vezg )_..>l4
@ din g2 Bb (g Dyeyd (S ddlee BL oo
Leesl 65555 ool lin ool 53 e walys ool &gz
S yS oo Ly Capad] ool yy a5 0l W11 Lig,y oo )8 oy
apad Jol WSS cdlye b owsS cdl,o 1) anes L] a5 WS
Al hls 05 50,0 0a0 figowi b ooy oo |) ates LT &5
A s ls a5 0gm (o 1) Aty pasein Slasd Aulgl oo g 00g
30,5 o GyS el € gz Jlimh aulxe ululy sl
Sygo )0 g5 03ld o9z b g 99 0old Jigot ata L] aS
alre b 2L Gogn (22 L opgs a0 Olix g St
6,5 ladad ams oo sleitin 0w 05 & 1) laies 2,5 3,
2l JB 8L STl g ol lyls 59> 8L 4 sum
s e e 518 055 L 50 5 05 valgt b ) a0 5
Odel ol byl i el o ails JB g all any glyls 3L 3T
o3l 5,555 5l oolaiwl b g plolid 0ni 15 1o CoonleS atny


https://sciprofiles.com/profile/author/ZWY4WDZpREg3ZDFEcHY2TUVDRjl4SEMwRWhTRmxEY0l4ZGR5cUpGVEdaND0=
https://sciprofiles.com/profile/author/MTZLOXFWaG5iVlY0RVdlY1dRVDJhQT09
https://sciprofiles.com/profile/386

fy elS o3lipnS Jsi 5 98 olas s aelit sl s Joos slaasied ;o L3l (bl 32 550 S e 3 (ol yunno

[17]. Vimala, V., Pavani, L., & Vinoba, V. (2022). A Study
of Repeated Game Theory in Wireless Sensor
Networks. Journal of Optoelectronics Laser,
41(3), 289-292. Hadded, M., Minet, P.,, &
Lasgouttes, J. M. (2021).

[18]. Game Theory-Based Energy Efficient Routing in
Opportunistic ~ Networks.  In  International
Conference on Advanced Information Networking
and Applications (pp. 627-639). Springer, Cham.

[19]. A game theory-based route planning approach for
automated vehicle collection. Concurrency and
Computation: Practice and Experience, 33(16),
€6246.

[20]. Hao, Z., Hou, J., Dang, J., Dang, X., & Qu, N.
(2021). Game algorithm based on link quality:
Wireless sensor network routing game algorithm
based on link quality. International Journal of
Distributed Sensor Networks, 17(2),
1550147721996248.

[21]. Ghaffari, & Mahmoudi. (2021). Energy-aware
routing in wireless sensor networks by combining
multi-layer perceptron neural network algorithms
and simulated annealing. Electronic and Cyber
Defense, 9(3), 133-142. In persian.

networks. Future
Systems, 70, 178-190.

[12] Wu, B., Zeng, J., Shao, S., Ni, W., & Tang, Y. (2022).
New Game-theoretic Approach to Decentralized
Path Selection and Sleep Scheduling for Mobile
Edge Computing. IEEE Transactions on Wireless
Communications. Singh, J., Dhurandher, S. K., &
Woungang, 1. (2022).

[13] Ghafouri-ghomi, Z., & Rezvani, M. H. (2022). An
optimized message routing approach inspired by
the landlord-peasants game in disruption-tolerant

networks. Ad Hoc Networks, 127, 102781 .

[14] Yu, S., Zhang, L., Li, L., & Wang, X. (2018). Cost-
aware cooperative theory based routing in mobile
opportunistic networks. In China conference on
wireless sensor networks (pp. 3-11). Springer.

[15] Kumar, S., Goswami, A., Gupta, R., Singh, S. P., &
Lay-Ekuakille, A. (2022). A Game-Theoretic
Approach for Cost-Effective Multicast Routing in
the Internet of Things. IEEE Internet of Things
Journal.

[16]. Singh, J., Dhurandher, S. K., & Woungang, I. (2022).
Game Theory-Based Energy Efficient Routing in
Opportunistic ~ Networks.  In  International
Conference on Advanced Information Networking
and Applications (pp. 627-639). Springer, Cham.

Generation Computer



