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Abstract  With the wide deployment of mobile networks, such as mobile ad hoc networks,
mobile social networks, etc. , and the rapid development of data services, how to utilize mobile
networks resource efficiently and decrease energy consumption of wireless terminals has become a
very important and urgent topic for constructing green mobile computing. This paper studies the
average energy consumption minimization problem for data transmission under the given data
generation rate and transmission delay demand in wireless links. Considering the time-varying
characteristics of wireless channel quality, and network performance and energy utilization of
network equipment can be improved by using distributed opportunistic scheduling, this paper

proposes an energy consumption optimization strategy for data transmission based on optimal
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stopping theory. Firstly, to minimize the average energy consumption per bit data transmitted, a
finite horizon optimal stopping problem with transmission data quantity constraint is constructed.
And then we prove the existence of the optimal stopping rule and give the solving methods and
processes. At last, we obtain the optimal transmission rate threshold of the sending terminal for
each channel detection slot time. Thus forms the energy consumption optimization strategy for
data transmission based on optimal stopping theory, which selects the optimal transmission time
through comparing the current transmission rate with the corresponding optimal transmission rate
threshold. In simulation, the average energy consumption, the average delivery success ratio and
the average scheduling period of the optimization strategy proposed in this paper are compared
with those of other data transmission strategies in related literatures. The results show that the
strategy proposed by this paper has lower average energy consumption and higher average

delivery success ratio than other strategies, and achieves better energy consumption optimization

effect.
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MR K BoE B, DU T E[Ev]/E[c(ATy+
0 — Ly 1o N J& 3% 2 B 45 1B T D0 A% i 540 1) B
Z01EL UREHCHI B, Nt 1M d T — k%
B kmt ] 1<<N<<M LI &z /Mbk E[Ex]/E[c(ATy +
) — L T S5 A0 455 1k 1000 ] 250 32 60 000 98 (i) i &)
J T AT 3 7 15 3 A% i 32 51 R RIAGT I B ]
G AT I L REFE T 81 Ex o £33 1% i 5080 17 5]
(AT N+ IR BB AL i 1) B0 Hl & 7731 Ly iX 26 )3
B 2 T ) A ) A

U A I (] [ 2 Ay ¢ ) R AR RO B e (AT +
0 A Ryt <<c(ATx+1) s WA Tl 45 B0 A 58 4 A% .
iy — 1T FRATT B SR AE B ) e PR SR B d 4
T AL . P 3% S MRS Ak R) R A AR A o D
Ryt=c(ATx+0) , W 1k B 204 52 S0

N*={N:1<N<M,E[ATy]1<D, ¢} (5)

PRI A2 i i e 24 SRR SF- 25 REAE B /)N A TR
R
. E[NE, + Pt]
minye vt

E[c(ATy +1) — Ly
s.t. E[Ryt]>=E[c(ATy+10] (6)
4.2 BES/MMCEMRESIERN R EF KL
TEAS SO b FRAT A S HE S S e 3% 28 i 1) e (I 45
L LT 0 e ) T RE 5 R A% i S B i ) e /N
BIge#e) . e () FRATE IR REAERCRE §
L. E[NE, + Pt ]
C=inhven oo 7
D) i B L 1) A4 T

inf:\vei\\'* (E[NEI)‘FPZ]_CXE[C(AT\ +[)_L\']> =0
(&

R HE A% T S RE AR IR /MBI U — A R T
Sy I/ M ELZy TR SR A5 1k 1) L, v

Zy = NE, + Pt —§(c(ATy+1) —Ly).

fRAE XS T HEA S HAFAE — A /M ELZy 1)
AL IR Z] NCO e N© S FRATH B AR & 38 3 5
b 2] N* =N, LIRS L REFERUR .
JUEe)

. E[NE, + Pt
N*= arg infy ¢y E[c(gT\v D —]L.v] 9)
P L 5 4. 1 5 v £ e S0000E 1 24 o B0 °F 2 g
FEdre /M) 2 (6) m] A2 4 0y
minyeyt (ELNE, + Pt ] —E[c(ATy +1)—Lx )
s.t. E[Ryt]—E[c(ATy+0D]1=0 (10)
MR AR F A% B H G BRI, bR ] 8V 1
minyen* E[Y.\']:
minyey' (E[NEp+Pt|—CE[¢(ATx+1)—Ly ]+
ACELc(ATy+8)]—E[Ryt]) (1D
Horp, AZ=0 ZHoak B H 3 7.
wig L EXADHFE
[A=0. EL(ATx+0] =< E[Ryt]
A>0, E[c(ATv+0]>E[Ryt]’
A
ME[c(ATv+D]—E[Ryt )=

0, E[c(ATy+6)]<E[Ry¢]
{ME[c(ATN +0)]—E[Ryt D, E[c(ATy+0]>E[Ryt]
e DI Y N E =]

AELc(ATy + 1) —Ryt]) = AE[Ly],

T2 . XAD KRN

minyex+ E[Y:\"]:min.wew* (ELNE,+Pt]—
CE[c(ATy+1t)—Ly]+AE[Ly ] (12)
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KR A A NI 245 (b WA e 18 ] o 2=
RBAE R Ly =0, MBEFERLR C M ME R/, HAE R

NE P ~w a ppe Al b
DL BRI e S A E N 29 R R AL

N P NE,+P
8 CARNFRRMERERCRI 1 c=

‘ \ NE,+Pt
XK =T UA {= r o7 -

+ Pt_ED

Ep, Pi=Ep
(N+DeT -

B 6=

KA AR PR B AERE E, BT E> 2
I Pe/ Ceo) J 64 0 ) ¢ 4 66 2 6 B P
A6 R I ) A L R o B HE L 5 C
Pe/ ety W0 235 20 A T B0 7 5500 000 F

B A 61 /N R AR € M. PRI G

REFE R /MU B AL 12 LR AL 2] 3 A K %
Xt 3R e /M T 2 REAE 14 fae D0 15 1 AR i
4 SR A% - FAT ] ol I B D A5 R ML B A7 A L SR e
X 2% de DA A5 L SR WS AT 3 & i I SR i e G 45 1 AL
D] ] L B AT 5G4 R 8 fi s 1

4.3

a1 AP AE R AL R
WAL R SCHR (S W TN D) L R

THIPA A
Al. E[linf,Y,]>—co;
A2. liminf,.. Y, >Y_a.s.
WS e 452 1 A 72 X 20 (12) Sk AT, =
nT FfUUAEF Y, =nEp+Pt—CcnT+t)+A+DL,.
FAL,Z0, LAY, =nEp+Pt—Cc(nT+0).
N <Pt/ Cct) LAY, >nEp—EenT.
e, C>Ep/(cT), B n<D,/T,FrLLY,>
— oo J{AL.
P, 251 AT L.
M p—colif , 7 L,—~>c(aT+0), 1 H nEp,—
oMl cnT+H1t)—>cof{3r. T,
liminf,..Y,
=liminf,.. WEp4+Pt—Cc T+ +QA+DL,)
=liminf,.. mE, + Pt +Ac(uT +1))
BAR Y. =co. Bk, M A2 2. HEEE.
3 2 v B PR AL T 3R AT — R A 3 B S A
SR PR SE 2T 2 5 Ay e 0 45% L AT 00 R A2 iy 50 1) i)

ROUII B ANTESR 3.3 9 ik 2 — A IRVE LAY
S A0 A5 Lk ) R, FATT A0 2 S 1) UL N 35 A e SR —
A BN — A R AT A5 B B — 2545 1k % B
A B L. ik 28 i P e D10 A5 L O D) S Ik s 2 B i
21 T A4 1 i 3 R A 0k ) R o s 8 0 5 b Aot
I i B A+ 73 DU 2k 6 AT 5 2 T 00 3 gk AR S Y A
I 320 5 I o e 6 28 i TG 2% F AT R A% . MR s SC
BRL7 1 FA A 2 2 226 2 S 49 15 1 000 4% 117 m I 221
(1 fe/NIR [ R W, (AL D)
W, (4,0 =min(Pt +nE, — ST +t) +
A+OL, Vi, (A0) (13)
He,n=1,2, M—1,Vy , (A, D=E[W,, (A,
O [ F, 1. A 3) %5 8 e i 28 i g — U AT I 353 1Y e
A Ep s FF 3 HAS 1L AE n I 209 3R 1] R 5 n 41
S 220 5] MR 220 2% 22 6 1 S 0 457 Ak R0 i S8 B 4 2
3R B3R Vi, (AL O JEAT FEAL MR e 45 1k M
W] s 2 3k 28 i AE m I 220 FR) 3R (] 38 F e S T B
PRI B R Vi, (A O I HOE A 1 B

PZ+71E,)—CC(nT+I)+(/\+C>L”§VM n 1(/190
(14)
WP LaE XY cnTH1)>R,t i,

KA AR
Pt+nEp+AcnT+) —QA+OR, t<Vy_,_, (A, 0,
Pt+nEp+AcnT+t)—Vy_ , 1 (4,0
A+t ’
MenTH)<R,t 0}, AQAD AL N
Pt+nE,—ScnTH)<Vy , 1 (A, 0.

G ARGHRAER LT D, Kk 2 b it )
) 5 KAGTIN I 2] ML a0 5045 1k A% i B Al A 0 %
UL IR £ i L PR, Rk A E MO 2 i AR
i AR Ay 0.

25 by B el A Rk 2 S 45 I AR n I 20 A
AR F

Al R, >

Ja,ﬁ>a, n=1,2,-,M—1
R, (A0 =<B.p<a,HifiE cl,n=1,2,++,M—1,
10, n=M
o Pt+nE,+AcnT+)—Vy_, 1 (A, 0

A+0O1t ’
B=caTHt)/t,
cl: Pt+nEp—CcnT+)<Vy_, (A, 0 (15)

B 4 2 MR 0 e ) o U £ e
e MLAI BEIERTE | £ (dr i2 FR.
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ﬁ@{a%ﬁ"‘“ Fre (P dr i N R, AT L 2 ot o

s (M N " =
Rl 2 Ryv= S0 g i A 5 ) 4
LJ\/]:O.

PN M 1 A
e X Ry = ML Ry <R

e M ZUNT R,y 10 RS N Jf”’fR(ndr,ia

. "R, ~
BER, RN | fu () dr it R, T K%

L dss 1k AE M 20 3R R EEE V, (AL D 2
VoA, 0=

J(PhLME,))FIN€+Ac(MT+z>FR,,Z —

1 (AFOR,t —Cc(MT +2) (FR —FR,,)+ R, <Ru.

(Pt +ME,+Ac(MT +t))FR —(A+0Rt, Ry, >R,...
(16)

M4 S 1) 4 5 45 A 20 (13D A 1A

Vi (A, =E[min(Pt + (M — DE, —
G(M—DT+1)+
A+OLy VoA, ]

R ax
:J . (Pt +(M—DE, —
Ry oyv—1 A0

C(M—-—DTH0) +
(A4 C)LM D frGdr +

Ry ov—1 A€
J Vo</1 O frdr.

Iﬁj}fﬁ*ﬁ% Vzv"'vVM 1. ﬁtaii%égﬁ%{%ltﬁ
n W 20 EGR [0 R Vi, (AL D R
Viuen (A0 =E[min(Pt +nEp — & nT + 1) +

QA+OL, .V, 1 (A, 0)]
.
:J " (Pt aEy — CenT + 1) +

Ry, D)

A4+ OL,) fr(Hdr+
R, WD
J Viw (D) fr () dr,

n=1,2,,M—1 (17)
H Ry, A O i A Z . T2 172312
AR A A5 Ly
N(¢H)=min{M=n=1:R, =R, (.5} (18)
HA Ry, (A 8O B E XAE (15 g . #2F oK,
FoATT T BERATF AT E L i T AR A A 1k R A A e A
A
VA, ) =E[min(Pt+NE, —§ ¢(NT+1)+
A+EDHLy, VAL ]
VI8 =0 Jydeufig. Pk e o5 0 ey

0=E[ min(Pt-+NE, —§'c¢(NTH+2) +QA+E)Ly,0) ]

a9
[ i . R ## KKT(Karush-Kuhn-Tucker) &4/
AcE[(NT 4+t ]—AE[Ryt] =0 20
KA (200 BRAT ELRy 1A ELN 1. g3
1f]§‘§T§EX¢ E[RyIHI ELN]JHEAT 20 M. 1E 45 € {5 18
i FEALE B G B R A B8 Fo (@O BT OLT ,
kﬁiﬁ}ﬁﬁﬁf/l\}gl/ﬂﬁ T Aot I 3 1) 4% il R R A7 AE
AR 73 A T H L FeATTREHE S th BE LA & ALy i 3 R
i BRI AT BREL F e G BB R 36 28 0 45 1L AE N IS
Z (4% fay AR S B AL AZ 5 R W BEHLAZ 3 Ry ) 3R
TR A1 R HU2
Fr, (m=Pr[Ry,=r|{FIL7E n]
JFR(r)*FR(R,,,H,(/\:E”))’ PR, GLED
= 1—=Fr(Ry ., (A, 7)) [¢2))
10, r<<R,..(A,8")
T & 3% 28 0 452 AR TR n I6F 220 1 B 3R i

On = (ﬁFR(Rm.;(/\,C*))) ° (1 *FR(R//I,,,(/{ag*)))
o (22)
PRI . RIS S A% R R Y R (E

E[Ry] :E E[Ry., | #1E7E n]«p,

_ r .
Z(JR e L=Fr (R, (A, ))dFR(r)> On

1 th

(23)
BEALAE Bk 45 1k i 220 NP S B2 A8y

M

E[N] —anl (24)

24 (1O F20) , ﬁamﬁ
JO:mm(PH—E[N]ED* Cc(E[N]TH+»+
QA4+CHE[Ly], 0 (25)
L\CTE[N]JFACI—MEERN]:O
Horp ELRy IR ELN ]/ E AR (23) F1(24) .
2 FATam kSR g X (250 BRAF A AL ST R A SR
ff i AR AT R AR u R
L IR A k=1 0100 A s A T Ay 5
A S WG G AT A 35BN AT 85
IR AO)IRME Vo (A8 B n=M
Fin=1, AT 5 WL AT 6
A% 3 (15D KR8 Ru (A &) s R4 X (17) 3R 45
Vi A5 8) I E n=n—1,iR [\ 4;
6. AR (23 A2 3k E[Ry A ELN] R4ER (25)
RAG Coew o #7 | Goow — & | >e(BEEHIRZE (D > T G = Goewr » 3R [
B35 B G = G PUTH 75

(2] = w Do
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7. & k=k+1;2,=A_; x A, &M 2; (27" —1)% « (N,W)?
8. W LR AL HY S METE R O R R A AE R A, ew( 25" P’ )
FR(r) — R W .
2E, ( (2Fmax™ —1)2 W (NOW)2>
N exp| — 2 P2
g/Et\/—\HE Ak%ﬂ E()v&ﬂ]@ﬁq:qﬁ%’fﬁ%*% Cﬁyﬁ 20°P

AR ST B O RE AR R & 5 SR A A 1K
3 YRR TR, N TR ¢ TN R A
g ARt — R 900 £ TRRE BT AT G b B/ M
BEOE C. 3 LAY AR BRI H TR T A0, LN T
G IR ELARSR &m0 5 A, 0 R 90 (0. R T 09 55
F 1% R IR RO R B 10, R4 O AL TR A
B A O 43 1k B0 2 C15) R J O £ i ke 2 B 0
Ry (A5,

B AR 5 S T 3 B R, (AL £ 2 R 36 KR TE
B 20 o 16 038 1k B o Al 2 15 W 20 (50 5005 - 14 B 4 B
VNI S A7 0 ) % 0 0 5 L1 00 f
B 2. % % 25 5 R0 T 00— 25 3+ 24 o
B M %) 0 89 1 8RR F 4 F Ru, (AL 0B
BB LI L T O 2 BB s 7 0L 4 O 25
53 IR T I ] 35 0 K MO I M.+ T U A
O 5 R % 20 00 IR V26 W S A 305 4 £ 38 1
K0 4 6 /I i A0 (30 B 97 £ B 1K
O 1 i I .

5 MEERSSH

TEAT S v, FRATT I S 4t % i 1) 4
A R A o TN BEFE Ep AT R T A% i pa]
VLR e RAG i SE S D, A2 B0E 5 A SCHE i 1%
i SR s ) B R REAB IR O (HZ A QAR 0 S 5
SBCLEL 5 9K 05 0T G 48 B4 5 s -5 R 5G SR 58 s 78 A [7]
ZROBAE T 11 X REAE | - 1 4% 32 il 2l 28 - 2 9
JEE A 1 A 4
oA TE B TR TR T /N RO 2 v o v R Y
THH PN Rayleigh 5 Rician 4. 7646 40) 52 56
L FRATT 40 T T ik 2 S A 4 AL 2 i AH ) A A T R 0
R A ek B, HL & i 28 g e 5 i A 5 AT 4R R
IR OLAE B AR S SCHRL16 ], Rayleigh 538 22 7% 45
T 45 T 1 4 A 38 285 B2 R K0
fo(g) = (j’%exp(*%), g
Horbr o AR £ 7 22 M OC(H . ¢ {5 E 1 45, 45
A 2 DA A% i A r A T i R R R0 R
LA R R

o

MR8 SCHR[16 ], Rician i 3 % v #5270 (9 {5 38 18
g ;;ZA )LJ(%)? g=0,
Horp A R EAES0EEZ A E(E, I CORE—K 0 B
M IE DUZE R R AL 455 30 QD 15 M AL s 5 - AR T
I RGH R R (1 SRR A R L

f};(g) - %exp (*
52

Q (?’(Zﬂwzw>
Fr(r) = o <é’(ZR,,H\X"'WU;)I)AJOW) ,

Hip,Q, (o) 25 —2& Marcum Q- pR AL, 1ff HL S5
B SHE W% 1.

x1 HEXRSHE

SR il 1 BE
w i S /MHz 1
Ny T4 75 ) i % i / (W / Hz) 106
o’ FH 3 45 7 25 M G (E 1
g i 18 4 25 0~4
P 15T 2/ mW 100
A F A5 5 R R 0 A 1

501 AESHMRMERYEC HEN

3O T AR R - 1 BT k.
Brh T & . r /NT 3 X 10" bps 19 R A2 0. 02,
I HAT 2 4% Y iR Y HL 2 B s Rayleigh 234 F
r /T 1.6 X10°bps [ Z2FME XK K 0. 5, Rician 43 ffi
T r /T 2X10°bps By R 0.5, 8 B A K
Tz R AL /N T 0.5, i i B s £ R
BEARRT 0. 5. AL . MR 4f A% iy gt % - 19 R AR
FATHs Rayleigh 734 & B B0 A= iU 3 ¢ B0E N
3X 10" ~1.6X10°bps,Rician 43 1F T~ Y 51 4 A= B
e PR N 3X 101 ~2X 10° bps.

2515 H s A SCH Y 3 s 1Y e I RE A 5%
O HRRANR 5 NS HE B I E, B 3(h),
(O (D (D (D (A4 5 S8
NP S

IXCHLL G R Rk 2 i BB AR 5 B ) A% i S A
I FO A S BERE A A 1k 28 i g A6 0TI BB AE DAL
REFE MY R IR 15 25, K ik 2 i 4 5 1 1% %A BE AT [
JE Bl B A R AR ¢ ) S SR AR 1 A% KA
D BN TR RN TR] ¢ A AT A% ) B L 0
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0.4 +Rayleigh
Bk <Ricjan
0.2 . i% € =(.02
* &:0'5
08
1 2

3 1 5 3095 10 15 20
7/10° bps ¢/10” bps
(a) FREHRZr 1t R AT i 2k (b) c5EMRAR
‘ 3.0803———
35601 3.0803
'S 35603 \ '-,3.0802 /
= c=7X10"bps| ,~3.0802 —7%10" bps
5035603 =005 P 5308 i—00s %
T=1s 3.0801 T=1s
3.5602 D,=10s D,=10s
05_ Lo 30801 05 1.0
E,/10°] E,/10°]
(©) E 5 5% () E,5¢ %A
3.5602 3.084
+ Rayleigh 4| * Rician
3.5602 , 3.083
- (‘Z?XLQ£ bps
© 3.5602 E,—10 ')
S T—1s
0 3.5602 D.=10s
3.5602 “\M
360 % 08 10 I 06 08 Lo
t/s t/s
(D t5EHI%RFR

OYTHES S

N[+ Rayleigh]c=7x10"bps
40N« Rician" | E,~10"]

- t=009s
'35 T=1s
=
n

) D,=10s

015 20 25 30 25 10 1520 25 30
T/s /S
(&) TS xR A (h) D, 5¢*% %

B3 KU L SR 0 BB A R
HESHE O WARR

Rz & Wi R ik 2 i Gl REAE AL 45 1
W BTN GERE Ep BT LA Ep 3 K, SUBEFER K. ¢ 3
Koz & W/ 5 = AR ik E] ¢ 3G, K ik 2 o
f A% i BEFEHY 22 4 G I 3R B A B B/ T 0%
] ¢ PN AT A e ) 50 0 © R (H B 2 R
VIS ARl 20 e VNS ERVE AN RS N
VO AT SR T S S i 2 s AT B R4 15 G R
DL 23 80/0N » 76 A% Ha I 8] ¢ Y 2 3% 58 22 B4l ) L
SN CT RS L R KA SE R D, 3G K, R
TR B 13 22 L ik 28 v 16 R 47 15 18 AR 0 i A%
R BE3G Z2 0 © N AH B B R AR R

PL RSB 1T 5 A2 B0t IR N d fIe REFE A%
. Ry T i A RE AR RCR A B 2 R
B AT LI X 5 A SEE 5 L o=
7X10'bps, E,=10"°%], T=1s,t=0.9s, D, =10s.
5.2 AREFRBEEMREXT L 59

TESR A 19 p  FRAT 45 1 Al A5 s B 29 RO A%

b B AR - 12 B A S /N Al 1) SR i T vk A T A
F Matlab 47 2T H X6 A SCHE H i) 58 T S i 45 1k B
W 1 EHE A% fa BE #E DL AL SR W (Energy Consumption
Optimization Strategy for data transmission, ECOS)
HEAT 05 EL S L JF 5 R 5 SCHR A 7 Fh B 1% R
W EAT R A T RITE A A5 SR M 7E 5 S B s
PR BUT 1Y 1 12 B8 #E 7 25 4% 328 B Bh 32 07 24 90
J JAHA S X s R X B FRAT R A AR T R
7 o

(1) #ff 58 VEAE %y %5 1% ( Deterministic Transmis-
sion Strategy, DTS) : X & 3% 2 Uiy 55 1 35 2] i K A%
e I D, J5 & 3% 2 s T Ik A% i B0 5 (2) BEBLAE
i %K W% (Random Transmission Strategy, RTS): &
6 28 v LA Y S A AR (1/ VD I e KA H SE i D, 1) M
AN IS 22 v B AL 8 45 I — I 22 AT BROHE A% s (3)
AL %K W% (Probabilistic Transmission Strategy,
PTS) : 3% 2 gy T 31 R o A% i 38 3 T 24 |ij 4%
o 3 0 W AN T A 4 R R R R I R R A
Ui 14 i K00 AR o AH S Ak S T 5 (4D S 249 3 3R A% i o
% ( Average Rate Transmission Strategy, ARTS) ; &
6 % v AR IR > I A% AR O T R 2 T A9 A%
A T I A i S U Ak 2 AT 5 (5) T
B 5 0] B8 B A A% By 9K 1% (Optimal Transmission
Strategy based on Secretary Problem, OTSSP): k& it
S E e R A e KAG SIS D, 1 37 Yo i Y B e
RAZHH A R, s RIGHEFE T 2K 6300 B K YA T
AT 244 A i B R T R WU A Hi B L 75 D)
AkLLATTIN 5 (6) R 1 A AU P2 1% % I8 £ (Energy-
Efficient Opportunistic Transmission Scheduler,
E*OTS) : wif /MU B BEFE (E OTS-D Aldg /M b
B I ] S BT RERE (E2 OTS-TD BN s L & ik &
i T 3] 214 157 1% iy ) 48/ T 5055 TR L Y Jee A0 A%
Iy 23 5 AL IR A2 i 540 5 U 4 25 Aot 0.
5.2.1 FHyE

V- X5 RE R S AT S0 1K B L R RICHE B T AR B RE
I (BB 465 s U A% i B0 1 BEAE Py o A0 455 3 Y Ao
5B R RERE Ep). B 4 45 i T 78 Rayleigh 43 i Al
Rician 734 '~ AN [ S HUB AL 8 T SRS 1) -1 1 REFE
Xt L2

M 4 LR AR SCHR Y ECOS #9-F 2 RE#E
AR BT RE SR e . ECOS 38 3 f5e I 455 18 B0 0] 3%
T Rk 2 S 7 A T B 20 1) e O % 1 4, DT
i 3 2% S v T 306 9 B e B0 % i Y e D0 BE Ak I
2 AR R R R R, DTS RTS #9734 g ke (E
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R H R EANRA FERERZE. PTS,ARTS fil
OTSSP 1545 fig i 19 F 5 3 B L if 21, J0F- 3 fig
FEIL/NTF DTS F1 RTS 97 ¥ BE#E , (H B A % £ 5
L 8 55 4 A% i Bt 220 o T LAY RE O O 25 T A SCHR

3 [ I
ERTS
PrTS
EEARTS
EJoTssp
[CIEOTS-1
[IEOTS-11
[IECOS

=}
T

e
T

SEHIRERE/(X 107 ] /bit)
Do

(=)

(OAFe @OAFRE, OHAFE (OAFRT GHAFD,

MBME RSl RIME RME RBE
=(3~16)X10"bps ¢=7X10"bps =7X10" bps c=7%10"bps =7X10"bps
E,=10"] E,~(1~99)X10"] E,~10") Ey=10") E,~10")
t=09s t=09s t=04~1s t=09s t=09s
T=1s T=1s T=1s T=1~3s T=1
D,=10s D,=10s D,=10s D,=10s D,=(1~30)s

(a) Rayleigh7 17 ff1°F- Y BEFE
4

5.2.2 FHyfle ik o R

- 5 42 3o FRU I R Dy S ik % i PR A i A
5 R T A 8 B S Y LR R RO, R
FEH RS . 5 45 T /E Rayleigh 2 i il
Rician 73 Afi T AN 6] 2 H0AZ AL I 8 S s 19 F- 33 1% i
DRvE ST R ALE

MBS MELF] L ECOS 191 £ 1% 38 i 2 R B i »
B2 3 B0 AR T A b, ECOS ) #5714 BE € fie /)N
AT Iy (W3 C6)) o K5 15 i o8 38 BB A1 D 24
SR AR AT 10 d DG 38 5 B0 M R GIE B0 % 3 1 2

DTS

08 ERTS

rTS
EEARTS

5| EEOTSSP
CIEOTS-1
[IEOTS1
[ JECOS

=
o

i
=~

SR At T 3

o
o

Il |

O ARle ) MNAE, (3) AR (W ARFT ()N,

e pesE IS ME E
=3 *20)><lﬂ‘hp~ c=T7X10" bps ¢=T7X10" bps L—?XIU‘\)[» c=T7X10" bps
E,=10"] Ep=(1~99)X10"]  E,=10"] E,=10"] E,=10")
1=09s =09 1=04~1s 1=09s =09
T=1s T=1s T=1s T=1~3s T=1s
D,=10s D,=10s D,=10s D,=10s D,=(~31)s

(a) Rayleigh 7} i )7 4% i e T 3%
& 5

) ECOS, #4 T g #6 &t b B #5 19 E* OTS.
E* OTSH B AR5 /N - BeAE, v E°OTS-1 1y
FHREFEAL T EPOTS-11, A 2 E* OTS-11 5w DL i
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optimization in computer networks.

With the wide deployment of mobile networks, such as
mobile ad hoc networks, mobile social networks, etc. , and
the rapid development of data services, how to utilize mobile
networks resource efficiently and decrease energy consumption
of wireless terminals has become a very important and urgent
topic for constructing green mobile computing. Our project
team members have studied the energy consumption optimi-
zation routing scheme. And this paper still focuses on the
energy consumption optimization problem in wireless
network. It is to solve the problem of minimizing the average
energy consumption per bit data transmitted in wireless
links, and guarantee the data transmission delay demand. In
this paper, we consider the generation rate of data accumulated
in the sending terminal, which has less been considered in

other literatures.

Therefore, this paper studies the data transmission

energy consumption minimization problem with data transmission
delay demand under the given data generation rate in wireless
links. Considering the time-varying characteristics of wireless
channel quality and network performance and energy
utilization of network equipment can be improved by using
distributed opportunistic scheduling, this paper proposes an
energy consumption optimization strategy for data transmission
based on optimal stopping theory. Firstly, a finite horizon
optimal stopping problem with transmission data quantity
constraint and energy consumption minimization is constructed.,
and then we prove the existence of optimal stopping rule and
give the solving methods and processes. At last. we obtain
the optimal transmission rate threshold of the sending
terminal for each channel detection slot time, so as to form

the data transmission energy consumption optimization

strategy based on optimal stopping theory.



