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Parallel Mobile Agent Energy Efficiency Routing Based on 3D Cell Space
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Abstract

Considering the problem of bidirectional parallel transmission of mobile agent (MA) in 3D space of wire-
less sensor networks, we propose a parallel mobile agent energy efficiency routing algorithm based on 3D cell
space (3D-PEMA). We combines cell space model and data fusion model to judge whether MA performs data
fusion when migrating to next node, and propose the data fusion judging distance. In single layer cell system,

the algorithm optimizes routing strategy in horizontal plane based on bidirectional parallel MA routing algo-
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rithm ( BPMA) with the combination of dispatching single MA and multiple MA. Simulation results show that

compared with 3D-BPMA and multi-agent planning algorithm ( MIP) , 3D-PEMA algorithm effectively reduces

the average energy consumption of network with fast response time, whosereliability is stronger.
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Fig.1 3D Cell space model
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32 BEBTRGERRE

TERJZNEICRGERA v | 25 [) F) % oy [ BT i A B
TR, AR (SN V8 M A A7 T S e o 1 R 45 BEFE AT 2
I A LAY KU A O ER 5 B R/ (Q,) A AR



14

WA, 45 BT 3 HEMITTAS IR MA JEATRE B S UK 3

TEGFACAEINTR 1y > re, RIS R BRI G RIS H RS 315
PR SE)2 T HLCI BB Rl REREAR ], T HhA
BN HIRERE. HRAESC[20], AKESS H % ()R 3 L 4y
BBTTAS kMR SR, HoA/N R
Qhi =0 +Q x[1+(k=1)(1-p)] (5)
BRI C R G AT FE T4 A 1A 4T 40 i T
FIEARARAR IS IE, WL 3. A B =d x Ky, W24 G5k
JINFHAE B T 139 A0 =2 180 P A5 B R 5 5 119 2 %

o 7
i 5 © d io EO o /1
;;Znng R
i ° /// o 0):—_A___O_ O)I__g____?_
: .'/O/ VAB=~/5d //O [e} /// [}
047 of | Es20E ra=d  E,=OF,
///0 °
(a) ABSRAR B HLTT (b) EAHSRSRE LT

B3 R HOT R GBEAL T i mRh AR T

Fig.3 Two kinds of neighbor cells under single cell system model

321 BBHRERER
el FOR M — DR S AR £, %1 sR T 4 7
AR SRR T AT GG B, HAL R RERE N

;(%MEJ,nﬁﬁﬁ
E o= =1

; (Qn X E), n 7%k

L] 1 2 HEOC R G M T RO AR, e
)5 BR 2 T R WS Sl AT o AR o T A AR 4T T — Ik
8 A TR AN AT RERY , IR RT LR 1 AR 4848 J g oo
(TEF 4 1) 2 ZEF- 1 P mp ek o D ) TE D5 8 ) s B 42 15
[ A MG R 5 ik X PR AR 2 1 R 25 RERE, AR 3C
R AN R A B S0l Bz 1 R I D735, (A5 I Tl oo %
SURAEEL, 5 SLBE.

1o [ afe [ e | [ofen ome Aua
1018 [8]8 )] ere ey
P [T
IESEIRAEAR S KRR IRSR:
S SN gpERFY peFENgFED!
7, itk

ozie~ 0«0 -0~ @ e

P4 SRS ICRLE A
Fig.4 Single MA transmission path

322 HHREEH

TERZ MO RGE T, BT XK > Z A3,
ANV RAESRSNER, WA S . I RE S R A PR SR
B URL, Dt B U5, A ERE RS S AU AE 22

SN G AR R (S B A S ZE B R s 2 35
N, ST IR RS S RS AT 55 I R S PTG E
ELAE 3 HRy - KRS S IUHRAL 1B 2= N FRRERE . N PRI T RERE |
R S AR o] 26 AT REFE, R

12
Ey = Q. x (2E) + Y, Qh, X E, + Q.}, x (2E,)
k=1

i IRRERETH ST, A5 ER 0TS 2D (LT AE R 2
FOREREATIN , V19802 15 2 FO 17 0 0 K4 A

Y [(5-i)x Quut 0% @E)+ Y, OhxE ]
L) o

mp (n-1)72

Zl(”‘l—gxwmﬁoiw<ﬂn+§onxa}

2
n JAE

[IAE, 24 i s ) XS T o 25 BmE, S 115 BERE
ETAE BB IR, AT,

S M N e i i IZlﬂﬂfﬁ oJI RMA
I s I 8 e i
AR aRARA R 1RS anak:
dlat drd (48 4]2]e[0]0
SiGE eIy Neanear
-‘@—304—-04—4¢—«—-‘ I&:Fi—-o4—-o4—1

K5 ZREhUBLE Py
Fig.5 Multiple MA transmission path

323 fRHIRRR
0L Q, =20 bit, Q... =100 bit, p =0.8 75 FF i [a] A ]
B ATy B M TC R SR I RERERS B, 436 2 .
2 HMUZMTT RS AR

Fig.2 Transmission energy consumption in single cell system
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