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Abstract: An ideal packets pipeline operation scheme was used to set up the path-oriented capacity analytical
model in single user multi-channel network. Then, through analyzing the essence of resource competition in
multi-channel net-works, the resource constraint model of node contention domain was constructed. Further-
more, the network capacity analytical model in multi-user multi-channel network was set up based on
mathematical programming. The centralized and distributed computing methods and applications are studied.
The model can describe the path capacity, the network capacity, and the contention relation of the flows in
multi-hop multi-channel network. The model is simple, and it can di-rect the network deployment and the de-

sign of network protocols.
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Figure 1. Dispatch design for ideal data packets of single-path network
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Figure 2. Dispatch design for ideal data packets of multiple-path
network with same path length
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Figure 7. Flow control algorithm of multiple-path wireless sensor network
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Table 2. Simulation experimental parameters

SUH WfE SUH ES4EN
Data payload 500byte DIFS 50us

IP header 160bit SIFS 10us
MAC header 240bit Slot Time 20us
PHY header 192bit 0 lus
RTS 368bit CwW 31

CTS 320bit CS Delay 0

ACK 320bit Data Rate 1Mbit/s
DTC 368bit Basic Rate 1Mbit/s

W KAE MRS EN 1 Tsue FTLAHT F R4S H -
TSUC:Tcs+DIFS+TRTs+8+SIFS+TCT5+8+SIFS+
Tpatat0+SIFS+TAck+0+SIFS+Tprct0+W

Hrp, TCS Zymid YUkt ; DIFS Kl SIFS ¥4y

Copyright © 2009 SciRes

W[ ERS; TRTS. TCTS. TACK. TDTC 43 Bl 2 et
RTS. CTS. ACK. DTCP s hir s ]; TDATA
R — S A BRI AT RIS, SR B4
PP EES . B RS . AR R A A R 5
W 285 05 BORHE BT IOV S5 Aty ) (G 38 24T 1Y
SRR S AR IR E ) 5 & A fiEAR S B R 2

TR FLE B 2 0, ] AGT S RE S B 41
Tsuc =6 373us, SEEETTFEA ¢=0.627 TMbit/s,

B P AT BB 5y AER DA 1~15# 3 11949
BRI, MRS RE—EMIMRIE T, SRR T B
IR, R W R A R B . B
SRl BT U A SR oy ) anlel 8~I] 10 Pl b,
20 WA A B T Bl SR P R P 14 B A O R B =B B
TR i o=V -V BRIV BRI, SRz
Aoy B aniE 11~13 frose AIDVEH, BEEEA m o HTi
AU AT 2 B A = A AR S A B A R
[R5, HPLLHRMERERD S L B PR R A (U AR Lo
Bto BBISAES R B IERZEAE 3% AN, 2K
AR A AR R ZZ AT 9% AN

2 A A AR I iR 2 KA B A AN I o
B R 2 o A AT I S BT B AR R AR PR ]
Ry, AT DA 5 B A AR 3 A R TR A |
) B F AR E BUAUKIESE, IR LR
W A 25 BT AN e B A AR A YO i RS [ o 1
2 A A S R SA BT B S P BB, B B It ot
TR B 0 R e A o Rs T, 5 kMR
(48

i 2 P AR B IR AN B4 o 38 S PR A B A

1, ERMEREE ARG L oe B Bl /K E ST
HEFH N

Z M AR DT FCE BRI 14 FrosiOAems o
D55 P8 PR, i A POTRED B A
Sy, 1T Dy PR HIIUER SRy n=l(Si, 1, (1, 2), (2,
D)ls It o WOIRETER R So, FEEEG Ry Doy TR
BRAE R ro=(S2, 1), (1,2), (2, 3), (3, 4), (4, Do)l IR
TR LA AT IR AR R IR SRR 8y /4, A
BRI Ry 20 DGEE BRI £, i f20 PR
Z A R & E A Bl A 0308 4Mbit/s . 0.154
23Mbit/s, 0.154 21Mbit/s, 75 1.76%, 7] 4,
2 FH P AR A B At LA T s O TR

DIE TRy AT 2 I AR BRI R U 4
At RS R R HURICAR . 2RISR A K 2
I A R 5 B At R 31 ] 17~ 19 Ffrzso 7]
B, AR RO B D A B 5 ORI RS FUR 3 D 4

CN



MINGFEI WANG, LINLIN CI, PING ZHAN, YONGJUN XU 53

o, EERIKRAER, BHACARR AR AR A,
(R R DA T R YR IR E VR RE TR e %
R A AR 1) 5 T e 3 29 ) AL 9% 2 AR 1 9 T
Mo 1@ W T iRt AR R B o

07 FUBT B G 25 108 1 AN It e s o v S 7 O 12k
AEo SHZ P AR o3 IR FH I B2 R S A ANER
JFH AR S A T O R B, RS DR
IRFAE, PRI, (R4S 1 AODTECEBRAS A9yl an
15, 16 iR, I 2 ROTEFERAS R 1 5EAAH
[Flo PTG, BRI EE R POR (0 iy 2
REIHRABE AP P F 2 RS TE ) OR) (0 e i

o]
He
PERE I AR At oy A AR ] A2 P i %
PR, TR AR RSO TERE o
- & - (TR EEER
06r —O HAGTERER
=~0.5F
%0.4 X
@0'3 -
o
K02k
i
0.1}
0 1 1 1 1 (1 1 1 1 1 1

1 5 6
PR

B 8. BERAICARER A RIRAUR SR R B

Figure 8. Comparison of capacity model of single-path network
with its experimental results
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even-numbered length difference) with its experimental results
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