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ABSTRACT :For improving real-time accurate strike capability and the low delay transmission in high traf-
fic-load of new data link in the modern battlefield, the MAC layer adopts an improved algorithm named
Priority Statistic based on Multichannel Access Method (PSMC ) with Ad Hoc network as a basis. In the
protocol the mode of comparing the priority threshold value with the channel occupancy statistics is adopt-
ed to determine whether to transmit the data or not. Also mini-slot and cell are adopted to protect data
transmission reliability. Simulation results show that PSMC protocol can ensure that successful sending of
data be maintained at the level of very low delay and satisfy the QoS of every Priority, especially provide
real-time, safe guarantee for the high-priority. Compared to classic protocol of ALOHA, Slotted ALO-
HA, the results show that PSMC can carry heavy traffic load and ensure high throughput. Even in the
case of overloading, it also can go on working with throttling back traffic.
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Fig. 8 Traffic scene of multi-node and multi-priority

%1 PSMCHREXSHE
Tab 1. Basic parameters of PSMA

EEE 1 500 kmX 1 500 km

FTEMH 10

IEpCE: Yl T&AFE

FENE 54
BIGHEERE 2 Mbps

1 Z B [8] 3000 s

e R 54:TOS=0~4;0 &5

ME 9 FELLE 4, PSMC thill B £ ¥ R 24k
SRR ESE DB 1 s Z A, PLKTERE
BREK R, & RERR R EREE T 0;%E N
2%l 55 B B9 R WA OK , 4548 5o G e SEER A BT K
e 0 JLPRFFAZEMAR ¢+ EARBNHE,
BREAEET 0.89 s, NEREF, MARE KT
AR E TR BEN, RARELEEXNE
AEFF B R S REH#T T B K RE,
PRI T BRI R TR,

1.0
0.9
0.8
0.7
0.6
0.5
0.4
0.3
0.2
0.1

ARAL

Delay/s

-—
T T T T T T T T T 1

0
0.5 1.0 1.5 2.0 2.5
Packet send rate/Mbps

B9 5% K S0l S e AL B
Fig.9 Delay of multi-node and multi-priority
K10 M RESMAEREARME L5 RIE
ATHEZERRER. NERTLUER, ELFE
FESE BB, B AR SR Pl 55 1 2 B G
FFHH BB EMEIL S BBRAEBMEKN



84 FEETBERFZ¥R(BRBEBO

2013 4

%, BT A L Rl 55 £ G REYERFTE 0. 005 LIF
FEEMEREANER NN EQRBERLAL,
EFABERE KR LEHK TOS=0 WERRIRERRE
FERBKFE, REM 55 B R/DXE R LR FH
ZERZ M, XREEHE N PSMC R4 &R E4bH
SR LS. ETHE R LUF L PSMC £
REE RS REAFEEN S QoS FEF LEW
B 5% » 2R G0l 0 S IR D S Rl 45 19 O 2k

REZFREZLF .
-3
40)(—10
—e— 0
35 —h— ]
—%— 2
30 —-—3
—— 4
w» 25
w
3 20
15
10

1 e B 1
0.5 1.0 1.5 2.0 2.5
Packet send rate/Mbps

H10 ZHWREHERLEHEREEE
Fig. 10 Packet Loss of multi-node and multi-priority
3.2 PSMC 5 HthilFLEEaexttt
B 11 # & 12 43 5] & ALOHA, Slotted ALO-
HA .CSMA #1 PSMC fy &t & vs. 2k .

0.6r

—— CSMA
0.5 —-—--- Slotted ALOHA
----- Pure ALOHA

0.4
3
0.3H
Ha
0.2H.
0.1
0 1 TS - L )
0 1 2 3 4 5 6 7 8 9 10
EL
([=:¥

11 Fitg vs. BRATHL
Fig. 11 Throughput vs. traffic

0.9r
0.8

g
(=1

0 10 20

E 12 PSMC #Fnt& vs. R 4R
Fig. 12 Throughput vs. traffic of PSMC

ME 11 FE 12 &, 77 L8 & F H PSMC #y 4
RESRFF. B4 PSMC AT L& 24 34 K 50 f

L, HARIEBRENEFLE, Y G=10 B, S iKZ|
90% . X4 %4 %8 & 8f, ALOHA, Slotted ALOHA
K CSMA thil # R #E & FH %, H PSMC Z& T
W Nk sE RIFTE,

4 g5iE

PSMC RE#% 2 T ARk % B QoS. 76 £ fif %
AKNARERMTELBRZR TR BEEFREL
Bt EEBERAUERTF T A EZTREFE.
BAEELEMMER KL R, 46 A
BIESTF R BT R, PSMC W H M S H I B 15
JEgE TAEF #AT.

8% 3Lk (References) :

(1] Yiming Sun, Liping Yang. Information war of tactical
data link[ M. Beijing: University of posts and telecom-
munications press,2005.

[2] Dou Weijiang. Dynamic TDMA media access control
protocol for Ad Hoc networks[J]. Computer engineer-
ing and design,2007,19(28) :4667-4679.

[3] Zhangfei Gao, Zhengyi Jiang, Shanan Zhu. Research
on the MAC layer protocol of ad hoc network based on
multi- channel and hopping schemes[ J]. Automation
instrumentation, 2005,12(26) ;5-8.

4] Nasipuri A, Zhuang J, Das S R. A multichannel CS-
MA MAC protocol for multihop wireless networks
[C]//Wireless communications and network confer-
ence. New Orleans, LA: IEEE press, 1999;: 1402 -
1406.

[5] ZHANG H, CHLAMTACI, Performance analysis of
timespread Multiple access protocol[ CJ]//Performance
computing and communications, 1998, IEEE interna-
tional. [S. I. J:IEEE press,1998.:402-408.

[6] Ke Wang, YanWei Xu, Communication technology and
application of the FM[J]. Science and technology con-
sulting herald,2006,18:50-52.

(7] Haas ZJ, Deng J,Liang B. Wireless ad hoc networks,
encyclopedia of telecommunications [M]. New York:
John wiley, 2002.

[8] Goldsmith A J, Wicker S B. Design challenges for en-
ergy con strained ad hoc wireless networks [J]. IEEE
wireless commun, 2002, 9(4) .8-27.

(%A ka)



