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TOM TAT

Trong bai bao nay, tdc gia phdat trién mé hinh truyen goi tin co hoi dua trén ly thuyet tro choi
cho mang vé tuyén hoat déng trong diéu ki¢n nguon nang luong thap pé giam thiéu viéc truyén
g6i tin khong thanh cong do 16i kénh truyen va xung dot trong qud trinh truyén goi tin gdy ra suw
lang phi nang lu"O’ng chién luge truyen goz tin co hgi co gang truyen g6i tin & diéu kién kénh
truyén tot nhat voi rang bugc vé do ré goi tin voi mo hinh kénh truyen Jading bién thién theo thoi
gian. M6 hinh ly thuyet tr6 choi ngdu nhién két hop chi phi dugc dé xudt dé xdc dinh mot nguong
16i wu cho viéc truyen g6i tin theo co ché truyén thong co héi. Két qua mé phong cho thdy voi
chién lwoc truyén thong co hdi, cde mit mang cé xu hwdng tri hodn truyén trong diéu kién kénh
truyén xdau nham tranh xung dot va giam ty 1 mat g6i tin dan dén viéc tang hiéu qua sir dung nding
lirong ciia méi nit va kéo dai thoi gian hoat dong ciia mang.

Tir khéa: Ly thuyét tro choi; chién legce truyén théng co hdi; mang vo tuyén; kénh truyén bién
thién theo thoi gian, tro choi ngau nhién két hop ham chi phi.

ABSTRACT

In this paper, the authors have developed a game theory framework for opportunity
communication strategy for wireless networks that operating in a strict energy-constrained
environment. In order to minimize unsuccessful transmission due to channel errors and packet
collisions that causing a waste of energy, the opportunity communication strategy attempts to
transmit at good channel conditions while meeting the delay constraint under time-varying
wireless channel. Thus a constrained cost-coupled stochastic game algorithm is formulated to
obtain an optimal threshold for successful transmission in the opportunistic transmission manner.
The simulation result shows that with the opportunity transmission strategy, the nodes trend to
defer their transmissions in bad channel conditions to avoid collision and reduce packet loss rate.
This can lead to improve the performance of energy usage at each node as well as to prolong the
network lifetime.

Keywords: Game theory; opportunistic transmission; wireless network; time-varying wireless
channel; cost-coupled stochastic.

GIOI THIEU
Trong nhiing nim gan day, ly thuyét tro

ké dé xuét cho hiéu ning vé téng thong luong
dat dugc ¢ can bang Nash duy nhat va dg can

choi dé tr¢ thanh mt cong cu thiét yéu, hi¢u
qua dé phan tich va thiét ké mang vo tuyén.
Giao thuc da truy cap cdm nhan song mang
(CSMA) tmg dung 1y thuyét trd choi cho mang
v tuyén dang duoc xem nhu 1a mot giai phéap
thay thé CSMA ¢6 dién dya trén co ché back-
off ngau nhién [1]. Trong bai bao nay, cac tac
gia dua ra mot thiét ké giao thie MAC dua trén
ly thuyét tro choi cho mang v6 tuyén va thuc
hién thir nghiém trén mang vo tuyén trong nha
v6i 22 nat 1ap trinh duge dya trén chuén IEEE
802.11. Céac phép do cua tac gia cho thiy thiét

bang tai truyén giita cac nat mang so v6i thuét
toan DCF chuan. Trong bai bao s6 [2], cac tac
gia d& xuat mot phuong phap tlep can moi dya
trén 1y thuyét tro choi dé thay doi toc do, diéu
ché va cong suat trong thuat toan tro choi. Tat
ca nguoi dung déu hai 1ong véi viée két hop cac
quy tic trd choi. Tinh ich ky cta nguoi st dung
doc 1ap bi han ché trong khuon khé nay. Tinh
ich ky tro choi dat dén diém mong mudn dugc
goi 1a diém can bang Nash. Thong qua cac két
qua khéac nhau, tac gia thay rang tat ca nguoi
dung déu c6 mot su can bang gitra t6i da hoa loi



ich va téi thiéu ning luong truyén, giira tc do
va kiéu diéu ché trong chién lugc cua ho. Trong
cac mang vO tuyen da chang (multi-hop) [3],
cac nat bi han ché ning luong va nguon tai
nguyén co thé gay ra hién trong khong sin sang
chuyén t1ep g0i tin cho cac nut 14n can dé tiét
kiém nguén nang luong. Trang thai nay cua cac
nat c6 thé 1am giam thong luong mang va co
thé 1am giam hiéu suat mang. Trong cac thiét ké
thuét toan ly thuyet trd choi cho viéc chuyén
tiép lap lai goi tin, hau het cac cong trinh trude
day da bo qua cac yéu t6 nhidu ciia méi truong
v tuyén d6i voi hoat dong cua cac nit. Thuat
toan trong bai bdo nay dugc so sanh vdi céac
thuat toan 1y thuyét trd choi ndi tiéng khac va
két qud mo phong dugc thuc hién dé ching
minh su t6i wu cua thuat toan ngay ca dudi moi
truong nhiéu.

Bén canh cac phuong phap tiép can lién
quan dén chién luoc truyén & trén, mot s6 cach
tiép can khéc ( [4], [5], [6], [7], [8]) p dung Iy
thuyét tro choi dé nghién ciru kiém soat tranh
chap cho mang vo tuyén. Céac tac gia [4] da
trinh bay tong quan mé hinh 1y thuyét tro choi
dé nghién ctru su tuong tac gitra cic nut cho cac
kénh vo tuyén phd bién. Ngoai ra, cac tic gia
dd nghién ctru su can bang Nash cua trd choi
nay va thiét ké mot phuong phap dé dat duoc
n6 theo phuong phap phan phbi. Viéc mo rong

bai toan nay da dugc thdo luan trong bai bao [5].

Trong bai bao nay, cac tac gia da khai quat hoa
kiém soat truy cap trd choi cho truong hop mdi
nut c6 thé quan sat nhiéu tin hiéu tranh chap dé
hudng dan ching can bang Nash va dua ra cac
diéu kién cho su ton tai duy nhét cia sy can
bang nay. Mot khai niém méi cia 1y thuyét tro
choi khong hoan toan hop tac di duge dé xuat
( [6], [7], [8]) dé cai thién hiéu suit cua
CSMA/CA trong mang di dong ad-hoc. Trong
mo hinh trd choi nay, mdi nat uéc lugng trang
thai trd choi va thay doi trang thai can bang
bang cach thay d6i cac tham sd tranh chap dé
dat duoc hiéu suét t6i vu. Cac mo rong nay da
duogc trinh bay trong bai bao [8]. Trong bai bao
nay, cac tac gia da trinh bay mot phuong phap
udc luong diéu kién xac suat va cham dua trén
ky thuat a0 hoa - CSMA va dé xuat mot giao
thirc 1y thuyét trd choi MAC don gian ma c6 thé
duoc thyc hién trong cac mang vo tuyén. Mot
ky thuat dao ngugc clia giao thire truy cap ngau
nhién MAC dua trén backoff sir dung cach tiép
can 1y thuyét trd choi da duoc trinh bay trong
[9]. Nhu trinh bay trong bai bao, giao thuc
backoftf ham mii 1a k¥ thuadt ddo ngugc thong

qua mot trd choi khong hop tac trong d6 moi
lién két cb gang t6i da hoa mot ham loi ich cuc
bd. Ngoai ra, cac tac gia da chimg minh su ton
tai cia can bang Nash va dé cung cép cac diéu
kién cho tinh don tri d6 va én dinh cho céc tro
choi.

Gan day bai toan vé su ton tai clia cac hanh
vi ich ky trong kiém soét truy cap moi trudng
mang v tuyén ciing da thu hat su chi ¥ ciia mot
s6 nha nghién ctru ([10], [11], [12], [13]). Céc
tac gia [10] da nghién ctu hanh vi ich ky ctua
cac nat trong mang CSMA/CA bang cach sir
dung 1y thuyét tro choi va phat trién mot giao
thire cuc bg va phan tan dé diéu khién hanh vi
ich ky cac nut cho dén khi can bang Nash tdi uwu
Pareto. Mgt bai toan tuong ty da dugc nghién
ctru trong [11], trong d6 cac cudc tin cong
backoff trong cac mang ad-hoc véi cac tram ndac
danh da dugc phan tich trong hai mo6 hinh tro
choi khong hop tac khac nhau: duy nhat va lap
lai cac tro choi CSMA/CA. Hon nira, cac tac
gia da phat trién mot chién luoc cho cac tram,
cung cfip mdt hiéu suét Pareto va su can béng
Nash hoan hdo cua viéc tai 1ap lai tro choi
CSMA/CA. Trong [12], céc tac gia da nghién
clru sy 6n dinh cua CSMA/CA trén nén tang
mang v tuyén véi ngudi ding ich ky tham gia
vao tro choi CSMA/CA khong hop tac. Trong
trd choi nay, gia tri ciia mdi nguoi ding c6 the
tu dong thay ddi theo tinh trang nghé&n mang va
tinh trang ti€u thy nang lugng. Thém vao do,
mot phuong phap 13p lai c6 muc dich nham dam
bao sy hoi tu can béng Nash don tri. Trong [13],
mot trd choi truy cip ngau nhién cho mang vo
tuyén da duoc trinh bay dé nghién ctru hanh vi
ich ky cuia nat mang. Hon nita, cac tac gia da
phan tich ky thong lugng kénh ¢ can bang Nash
va cung cap cac phén tich tiém can cua tro choi
vi s6 luong cac may phat ich ky dat dén vo cung.
Ngoai ra, tro choi cé rang budc chi phi ngau
nhién trong d6 mdi ngudi choi két hop voi mot
chudi Markov cta riéng minh duoc kiém soét
bo1 hanh dong cua chinh n6 da dugc nghién ctru
[14]. Tai mdi thoi diém, mdi ngudi choi s& xac
dinh mot hanh dong theo cho mot s6 chién luoc
nham giam thiéu ham chi phi trong mot s6 rang
budc cac chién luge cta nd. Su tuong tac gitra
mot sd nguoi choi khac nhau dugce két hop
trong ham chi phi cua ho.

Muc tiéu ctiia ching toi trong bai bao nay la
mo hinh héa co ché chién lugc truyén thong
(OTS) v6i diéu kién tré trong bdi canh kénh vo
tuyén bién thién theo thoi gian. Trong hé thong



OTS, trude khi giri mot goi tin, nat gui dua ra
quyét dinh c6 nén guri goi tin tai khe thoi gian
hién tai hay tri hoan viéc truyén nay dua trén
trang thai kénh dé giam thiéu mirc tiéu thy nang
luong. Cac trang thai ctia hé théng OTS duoc
xay dung nhu 13 trd choi ngiu nhién két hop chi
phi dya trén qua trinh Markov dé c6 duoc chinh
sach truyén tai ti uu.

Phan con lai caa bai bao duogc bd cuc nhu
sau: phan 2 trinh bay mé hinh kénh truyén, phan
3 trinh bay Iy thuyét trd choi, phan 4 dua ra két
qua mo phong va danh gia, phan 5 két luan cua
bai bao.

2. MO HINH KENH TRUYEN

Pé tai xem xét mot mang ad-hoc trong do
N nut di dong st dung giao thirc MAC phan khe
dé truy cap mot kénh chung. Trong mang do,
truc thoi gian dugc chia thanh céc khe thoi gian
bang chiéu dai T, va tit ca cac nat di dong
dugc dong bod voi cung tham chiéu khe thoi
gian. Bat ctr khi ndo nat di dong c6 mot goi tin
dang cho dé gui di, nat s& thuc hién mot trong
hai hanh dong: Truyén va Hodn, twong ung voi
truyén goi tin va hodn truyén £0i tin, dua trén
trang thai thong tin kénh truyen cuc bo (CSI).
Gia sir CSI dugc xac dinh tai mdi nut & dau moi
khe thoi gian. Ngoai ra, khe thoi gian dugce gia
dinh du ngan va luu lugng goi tin dén di nho
sao cho goi tin dén mdi khe thoi gian theo phan
phéi Beroulli véi tham s6  « . Gia dinh rang két
qua cua sy truyén din 13 ngay 1ap tirc co duoc
& cudi ciia mdi khe thoi gian.

Mo hinh kénh truyén Markov trang thai
hitu han (FSMC) nhu minh hoa trong hinh 1 mé
ta tinh chat thay doi theo thoi gian cua kénh
truyén fading vo tuyén. Trong kénh truyén
Rayleigh fading, SNR (y) ttrc thoi nhin dugc
phén phdi theo ham mii véi ham mat do xac
suat:

f(y)=2e” (1)
o)

Véi p = Ely]. bat yi 1a ngudng cua SNR nhéan
duoc, trong 6 0 =yp<y;<y: ... <yk=oo. Kénh
duoc goi 1a ¢ trang thai gi, 0 <k <K, néu SNR
nhan dugc trong khoang [yi, vi+s). Gia st rang
qua trinh chuyén doi trong mé hinh FSMC xay
ra tai ranh gidi cia khe thoi gian trong d6 mot
khung c6 kich thudc ¢ dinh dugc truyén di va
su thay ddi chi dién ra giira cac trang thai gan
nhau. Hon ntra, d0 loi kénh truyén la héng )
trong mot khe thoi gian cia truyén dan. Cac

thong s6 ctia mo hinh Markov ¢6 thé thu duoc
bang cach su dung cac k¥ thuat trong [15].

P,(0,0) P (L1) P(K-1K-1)

P(0,1) P(1,2) P(K-2K-1)
0 1 ) reeeess K1
P,(L0) 3 P(K-1.E-2)

B@D

Hinh 1. Md hinh kénh truyén Markov trang
thai hiru han

bat f, la tan s6 Doppler cuc dai:

Vv
fo =" @)
Trong d6: v 1a tdc do cua nat di dong va 4
la budc song.

Xac suat chuyén tiép trang thai duoc cho
bdi phuong trinh sau:

Yk
P, (k, kiD= /2”yk+lf P, 0<k<K-2
n\ P 3)
T ¥
P (kk-1=— [Zcq e’
7Tk P

Trong d6: f,, 1a tan s6 Doppler 16n nhét, Ty 1a
thoi gian truyén cua khung, 7k 1a xac suat trang
thai on dinh dugc cho bdi phuong trinh sau:

1<k<K-1

Vi Y Ykt
m=[ "t (dy=e 7 e 2 @)

Trong truong hop BPSK, x4c suat 15i 1a
mot ham cua SNR nhan duoc c6 thé dugc viét
nhu sau:

P, =1-F(y/2y) (5)

F(x) 1a ky hiéu cua ham phan ph01 tich Ity CDF
ctia mot bién ngdu nhién chuan héa duoc cho
bdi phuong trinh sau:

Fle)=[ 7= —e “ax (6)
V61 ham méat 3o xac suét cua SNR trong

cong thire (1), xac suat 16i ki tu duoc viét dudi
dang nhu sau

[ e

_y
'[Ymie pdy
Yk P

R (9y) = (7

Cong thuc (7) theo ching minh bai bao
[15] dugc viét lai nhu sau:

5k — 5k+1

Ty

R(9¢) = 3)



Trong do:

Y

o, =¢€ F’(l—

p+1

=z ) L2 P22 o

3. LY THUYET TRO CHOI

3.1 Tro choi ngiu nhién bi rang budc béi
ham chi phi

Trong md hinh nay, tdc gid xem xét mot
mang ma trong d6 c6 kha ning luu trir nhiéu
nhat mot goi tin & mdi nut d6i voi cac tmg dung
doi hoi dir liéu méi nhéat. Nhu vay khung hi¢n
tai trong by dém dugc thay thé bﬁng mot khung
moi dén. PO nhay thoi gian tré ciia gbi tin duoc

mo hinh hoa qua D khe thoi gian cho mdi khung.

Piéu ndy c6 nghia rang mot khung c6 thoi gian
dai hon D khe thoi gian phai dugc loai bo.
Trang thai ctia h¢ théng tai khe thoi gian i dugc
ki hiéu nhu sau:

X; :<gi'ni> (10)

Trong d6: gi 1a trang thai kénh truyén tai khe
thoi gian 7, 0 < g; < K va n; 1a trang thai ctia nut
di dong tai khe thoi gian i. Trang thai co thé co
ctia nut di dong bao gom I 1a trang thai rdi va
(D+1) trang thai tré trong d6 D twong tng thoi
gian tré tdi da cta khung. Bat1va Dk (k=0,1,...,
D) biéu thi trong Gng trang thai rdi, (D+1) trang
thai tré. Nut di dong dugc cho 1a ¢ trang thai tré
thir & (dugc ki hiéu bang Dy) khi khung bi tri
hoan béi k khe thoi gian va & trang thai rdi khi
khong c6 khung tin. DBat 4:(x;) 1a ki hi€u cho tap
hop tat ca cac hanh dong diéu khién co thé c6
cho nut i & trang thai x;. ¢; 1a hanh dong diéu
khién dugc thuc hién tai khe thoi gian i.

Mbi hanh dong trong tap A(x;) tuong Gng
v&i cac gia tri sau:
{O, Hoan
a; =

1, Truyén (D

it P (n,n.;,a) kihiéu xéac suat chuyén
d6i cia nut di dong tir trang thai n, dén N,
dudi sy didu khién hanh dong a theo so do trang
thai thé hién trong hinh 2 [16]. Trong md hinh
nay, cac nit mang khong ap dung co ché truyén
lai cho cac goi tin 161 va cac nat mang khong cé
thong tin vé xac suat xung dot goi tin. Cho trang
thai hé thong x =(g,,n) va hanh dong diéu
khién a, x4c suat cia hé théng dang & trang
thai x,

theo la:

=(g,.,,n,,) trong khe thoi gian tiép

Pr[xi+1 | XI 1 a| = a] = Pg (g| ’ gi+1)Pn (ni 1 ni+1' a) (12)

—— Truyén

—--- Hodn truyén

Hinh 2. So d6 trang théi truyén dan véi rang
buoc tre
Trong do: P,(g,,9,,) 1a xéc sudt chuyén dbi

trang thai kénh tr g dén g, va xac suét

chuyén d6i trang thai nat P, (n,,n.,,,a) dugc cho
boi

P(L1,)=>01-a)

P(,D,,) =«

P(D,,D,,,0)=(1-a),i=0,..,D-1 (13)

R(D,,1,0)=(1-a)
Pt(Ding,-):C(,l:O,...,D
P(D,1,1)=(1-a),i=1..,D

Dua theo m6 hinh 2, tac gia [16] da bo qua
cac yéu té nhidu cia moi truong vo tuyén doi
v6i hoat dong ciia cac nut. Dicu nay da thic day
chung toi nghién ctru anh hudng cua nhidu dén
Xac suét truyen goi tin. Trong trucmg hop nit
mang st dung co ché truyén lai doi VOl cac goi
tin 161 voi gia thiét goi tin c6 xac suat 16i 1a P,
va x4c sudt xung dot cua cic goi tin dugc gia
thiét 1a 4. Cac mo hinh nay s& mé ta cu thé trong
hinh 3 d6i voi mo hinh chi xet dén co ché truyen
lai véi xac suat 10i géi tin do kénh truyén va
hinh 4 véi mé hinh xét dén co ché truyén lai do
16i kénh truyén va xung dot goi tin.

) —— Hodn truyén
Hinh 3. So d0 trang thai truyén din véi rang
budc tré va truyén lai tap tin khi c6 161 kénh
truyén P,

Nhu hinh 3, x4c suat chuyén doi trang thai
nut P,(n,n,a) dugc cho boi



P(I,1,)=(1-a)

R(1,D,.)=a

P(D,,D,,,0)=(-a),i=0,.,D-1
P(D,,D,, 1) =(1-a)P,,i=0,..,D-1 (14)

P(D,.1,0)=(1-a)
P(D,,D,,})=a,i=0,..,D
R(D,1,)=(1-a)1-P),i=1..D

Trong d6 P, 1a xac sut 15i kénh truyén
Hinh 4 12 m6 hinh trang thai cua nut thuc
hién truyén lai tap tin khi c6 161 khung tin P,

va xung dot d. P,(n;,n.,,a) la ki hi€u xac suét

i i+

chuyén d6i cua nut di dong tir trang thai n;

dén n., dudi sy diéu khién hanh dong a

theo so do trang thai thé hién trong hinh 4.

(1-a)Pfd

Truyén

""""" Hoan truyén

Hinh 4. So d0 trang théi truyén dan véi rang
bugc tre, xac suat xung dot d, 161 kénh truyen
Pf

Nhu hinh 4, xac suat chuyén doi trang thai

nat P,(n,n,,a) dugc cho boi
R(ILI)=(0-a)
R(LDy) =«

P(D,,D,,,0)=(1-a),i=0,.,D-1
P(D,,D.,,1)=(1-a).P,d+1-a)P,,i=0,.D-1(15)
R(Dy, 1,0)=(1-a)

P(D,,D,,)=,i=0,..,D
P(D,1,1) = (1-a)1-P,)1—d),i=1..,D

Céc chién luoc lua chon bai tat ca cac nit
di dong xac dinh chi phi cho mdi nut di dong.
Du6i trang thai hé théng x' = (x',x,...x,) va
cac hanh dong didu khién a' =(a,a.,...,
tat ca cac nat di dong tai thoi diém t, chi phi cho
mdi nut di dong duoc cho béi cong thire sau

a,) cua

e (x',a’) = ai{max (@ )+S[L-max (a)IP, (g)}E. (16)

Trong dé Ec 1a muc tiéu thu ning luong moi
khung. Trong s6 &, (0<8<1), dugc st dung
dé chi mdi quan hé cua va cham khung tin va

16i khung tin cua kénh truyén. P.(g,) la xac
sudt 16i khung khi trang thai kénh 1a g¢,. Gia
dinh 15i bit doc 1ap, xac suat 16i khungP, (g,)
cho khung kich thuéc L va trang thai kénh g,
c6 cong thure nhu sau:

Pf (gi)zl_(l_Pb(gi))L (17)
Trong d6 PR, (g,) thu dugc tir cong thire (8)

Pé tranh lang phi nang lugng, nut c6 thé
hodn viéc truyén tai bat ci khi nao co thé véi sy
chap nhan dugc viéc tran bd nhd dém. Véi trang

thai X va hanh dong diéu khién a',
nhd dém cua nut i cho boi

tran bd

«,nf =D, va af = Hoan
1,nf = Dp va af = Hoan (18)
0, Khac

Trong d6 0<k<D

i (xi,af) =

Cho U(a|X) ki hiéu cia xac suat nut di
dong c6 hanh dong diéu khién a khi nit & trang
thai X, S biéuthi phan bd x4c suit cta trang
thai khéi tao x'™°. Rang budc ky vong tran bo
dém trung binh c6 thé duoc dinh nghia nhu sau

i . 135, i
L, . =TI|_r)?Osup?§Eg' l(x,a)} <Ly, (19)

Dinh nghia cac vecto U=(U,U,,...,Uy)

va f=(f,p,pfy) tuong tmg 1a tip hop
cac chién lugc va trang thai phan phdi xac suit
ban dau cho tit ca cac niit di dong. Chi phi trung
binh cho mdi giai doan ctia mdi nit di dong
duogc xac dinh nhu sau

1 H 1 o u
= :TITOSUp?g Ej{e (x',a")} (20)

Muc tiéu ctia mdi nit 1a tim ra chién luge
t6i vu U, dé dat cuc tiéu Ej, (20) thoa diéu
kién (19). Bat E, 1a gié trj t0i wu cua OP. Mot
quy tic dat duoc Eiﬂyu = Eiﬁ goi 1a t6i uu cho
OP. Ki hiéu U,ig 1a tap tat ca cac chinh sach t6i
uu do.

3.2 Quy hoach tuyén tinh

Mot phuong phép giai quyét OP dua trén
giai phap cua quy hoach tuyén tinh s€ dugc
trinh bay nhu bén duoi. Tam quan trong cua
phuong phap nay nam & thyce téla phuong phap
cling cho phép xtr Iy cac van dé t6i uu hoa véi



cac rang budc bd sung, trong d6 cac phuong
phép khac (dua trén 1ap trinh dong) khong ap
dung duoc.

Chung ta bt dau bang mé ta phan tng tdi
uu cO dinh cho nut 1 dugc tinh toan cho mot da
quy tic c¢b dinh u. Sira ddi quy tic ¢b dinh U,
nat i. Ching ta c¢6 cong thic sau voi moi
X X, va Yy, eX,

p =

XiUiYi

PIICIEY (e2y)
acA (x)

K1 hi¢u chi phi tirc thoi do nat khac 1 gay
ra khi niit i sir dung hanh dong diéu khién @,
va nhitng nat khac str dung da quy tic c¢b dinh
U cho bdi phuong trinh sau

e (x.a)= Y [Hu.(a.|x.)ﬂ.“(x.)}i<x‘,a‘) (22)

(x,a)_jeK_; L I#i

Trong d6: 7 la xac suat trang thai on dinh
(bat bién) cua chudi Markov mé ta qua trinh
trang thai cua nut i1 khi st dung quy tac u,

e (x',a') chiphicuanut di dong i

Tap tit ca phan Gng t6i wu nat i dya trén
chinh sach U, c6 thé thu dugc bang cach sir
dung phuong trinh tuyén tinh duoc dinh nghia
trong [14].

Phuong trinh tuyén tinh (u): tim
z; ={z; (x,a)},,, trongd6 (X,a) € K;, sao cho
phuong trinh (22) nho nhét

2. e (xa)z(xa) (23)

(x,a)ekK;
Théa diéu kién
Z 2[5r (x)-p., 1z.(x,@)=0,Vre X, (24)

xeX; ach

D (% a)z(x,8) < Ly (25)

xeX; acA

z(x,8)>0,V(x,a) eK;, D> z(x,a)=1 (26)

(x,a)eK;

Trong 46 P! =P,.P

xar n

0, (X) : ham Kronecker delta 1a mot ham ctia hai
bién, thuong chi la cac s6 khong &m. Ham bang
1 n€u céac bién bang nhau va bang 0 néu cac bién
khéc nhau:

0 r=zx
§00=4, _ (27)

4. KET QUA MO PHONG
Bang 1. Cac tham s mo phong

Tham s6 Gia tri

SO nit mang 2-10
Thoi gian truyén khung (Tt ) Ims

SNR trung binh 10dB
Kich thudc goi tin (L) 80 (bytes)
Kich thudc goi tin diéu khién 8 (bytes)
Tan s6 Doppler (fi) 10Hz
Yéu tb trong s6 trong ham chi 0.5
phi (3)

Béang 1 tom tit gia tri cac tham sb duogc sur
dung trong cac thi nghi¢m cua tac gid. Trong
phan nay, tac gia phan tich cic dic tinh ciia md
hinh OTS va thuc hién cac thi nghiém khac
nhau dé diéu tra cac dic tinh cia mé hinh OTS.

—k—oTs
0.9 *—OTsPf | ]
—e— 0TS Pid

] 2 4 6 8 10 12 14 16 18 20
nel state gk

Hinh 5. Nguéng truyen t6i wu theo phuong
phap truyén tai co hoi trong diéu kién khong
phu thudc khe thoi gian tré khi D=2 va
fm=5Hz

—%— 0TS
09 —%— OTS.Pf
—6— OTS,Pf.d

0 12 14 16 18 20
nel state gk

Hinh 6. Ngudng truyén t6i wu theo phuong
phap truyén tai co hoi trong didu kién khong
phu thudc khe thoi gian tré khi D=2 va
fm=10Hz

Hinh 5 va Hinh 6 cho thy cac tac dong cta
kénh bién thién theo thdi gian 1én ngudng
truyén tdi wu trong diéu kién khong phu thudc
khe thoi gian tré. Nhu thé hién trong Hinh 5 va



Hinh 6, cac trang thai kénh truyén (Euqc phan
chia thanh bd céc trang thai biéu dién boi cac
tap B, M va G. Tap B chura cac trang thai
0< g, < gpytrong d6 kénh truyén & trang thai
va truyén dan luén ludn bi hodn. Cac SNR
tuong ung dén g, 13 ngudng hodn truyén.
Tap M bao gdm céc trang thai Gpy, < 0, < Uy,
trong d6 nit truyén goi voi xac suat tdi uu p*
va SNR tuong Gmg véi Oy, 1a ngudng truyén
ti wu. Theo Hinh 5 va Hinh 6, m6 hinh OTS
ca1 tién truyen lai tap tin 16i co Xac suat truyen
t61 wu 16n hon so voi xac sudt truyén t01 uu mo
hinh ban dau dp c0~che cap nhat xac S}lat 16 vao
trang thai truyén dan cua nut, gop phan han che
hoan truyén goi tin gay 10i tran bg nhd.

—*—0Ts
0.9 —%—oTspf |
—6— 0TS Pid

0 2 4 6 8 10 12 14 16 18 20
Channel state gk

Hinh 7. Ngudng truyén t6i wu theo phuong
phap truyén thong co hoi phu thudce khe thoi
gian tré khi fm=10Hz va D=4

—%— 0TS
0.9 —*—oTspf |
—e— 0TS Pid

0 2 4 6 8 10 12 14 16 18 20
Channel state gk

Hinh 8. Ngudng truyén tdi wu theo phuong
phap truyen thong co hoi phy thude khe thoi
gian tré khi fm=10Hz va D=8

Hinh 7 va Hinh 8 thé hién tac dong cua
kénh truyén bién thién 1én ngudng truyen t6i uu
vOi cac rang bude tré (D). Khi diéu kién rang
budc do tre (D) tr¢ nén thoai mai hon, chién
lugc truyen tai toi uu s& hoi tu den hanh dong
hodn truyén, dan dén ngudng truyén ting lén.
Nhu minh hoa ¢ Hinh 7 va Hinh 8, ngudng
ngung va ngudng truyén ting khi kénh truyén
bién thién nhanh hon hodc thoi gian tré trd nén
khong nhay cam. Quan sat nay 1a tryc quan vi
viéc hodn truyen dé xem xét mot kénh tdt hon
1a can thiét dé giam chi phi cua thét bai truyén
tai khi kénh fading bién thién nhanh. Theo Hinh
7 va Hinh 8, mo hinh OTS cai tién truyén lai tap
tin 16i c6 ngudng hoan truyen va ngudng truyen
nho hon ngudng hoan truyén va ngudng truyen
mo hinh ban dau, giup cho goi tin dugc truyen
di d& dang hon trong khi van dam bao sb lan
truyén dan thanh cong giup nang cao hiéu suit
truyén din
5. KET LUAN

Pé tai trén da phat trién mo hinh truyén goi
tin co hoi dua trén 1y thuyét trd choi két hop
ham chi phi dé khao sat cac dic tinh cua mo
hinh OTS st dung co ché truyén lai tap tin va
mo hinh OTS khéng st dung co ché truyén lai
tap tin, mot chién lugc truyén thong co hoi cho
cac mang vO tuyén c6 kénh truyén bién thién
theo thoi gian dugc rat ra. Dé tai da tién hanh
nhiéu thi nghiém dé quan sat va phén tich hanh
vi cia mo hinh OTS qua 15i tran bd dém trong
pham vi cac tmg dung nhay véi thoi gian tré.
Mot chinh sach truyén thong tbi uu dugce rut ra
cho so do OTS, m6 hinh OTS truyén lai tap tin
16i cho xac sut truyén toi uu 16n hon xac suat
truyén t6i vu mo hinh khong ¢ co ché truyen
lai tap tin 16i, trong d6 nut di dong chi bat dau
truyén khi chat lugng kénh vuot qua nguong t6i
wu, do d6 tranh duoc bat ci sy truyén dan
khong thanh cong gdy lang phi nang lugng va
gitp kéo dai thoi gian hoat dong ctia mang.
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