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Simulation Research of 2. 4 GHz IEEE 802. 15. 4 Netw ork Based on ABE Algorithm

SHENG Xrning
(Department of Automation Engmneering of Changzhou Liu Guojun Vocational T echnology College,
Changzhou 213004, China)

Abstract: For problems of data package collision and network degradation caused by slotted CSM A/ CA
standard algorithm used n MA C layer of IEEE 802. 15. 4 network, the paper used ABE algorithm to
improve the standard algorithm, and used NS 2 software to simulate performances of 2. 4 GHz IEEE
802. 15. 4 network based on slotted CSMA/ CA standard algorithm and ABE algorithm separately. The
simulation results showed an overall improvement in network performances of throughput, successful
delivery ratio of data package, fairness and drops number of LQI data package.

Key words: IEEE 802. 15.4 network, MAC layer, CSMA/CA, ABE

0 MAC CSMA/CA (
/ )
21 ,
t , (A daptive Backoff Exponent, ABE)
, \ NS- 2
IEEE 802. 15. 4" 2.4GHz IEEE 802. 15.4
LR- WPAN ZigBee'” . 2
’ 1 IEEE 802. 15. 4 CSMA/ CA
, , IEEE 802. 15. 4
, IEEE 802. 15.4
CSMA/CA ,
:2010- 06— 03 3 : NB
(1981-)., . .. cCw BE 1

E mail: shengxining@ yahoo..cn CSMA/ CA 12l p CCA



2010 % 10 4 BT AT ABE k49 2.4 GHz IEEE 802. 15. 4R %4 315F 52 © 57

, macMinBE ,aMax BE macM inBE )

, macM ax CS MA Backdf s
MAC CSMA , ;(3) macMinBE
_NB=0,CW=2
ABE 3
BE = min(2, macMinBE) R
4 2 ABE

BB IR I () Vi >

FEBREHLA - 1)
LA P S 1 38 ) 540
|

1

PKT_DIFFERENCE

,numReceiwedPkis[ i]

, numBeaconIntervals

CW=2, NB=NB+1

PKT DIFFERENCE =5
numBeaconlntervals =3
numReceivedPkts[i] = 0

BE = min(BE+1, aMaxBE)

[H2E L&~
numReceivedPkts[0]=
PKT DIFFERENCE ?

| et b i B AL AL |
L]

BB AR 4 L2
1 CSMA/CA A ) T
MAC | numReceivedPkts HEFF |
, 2 ABE
(D
macMinB E ,
s IEEE 802. 15. 4 "
CSMA/CA
. . , (2)
ABE , macM inBE
; (3)
3 ABE
2 ABE
2.4 GHz \ SO 21
ABE 3 1 (1) ,
5 ABE ,

CSMA/CA



* 58 - I5 8K 2010 10 A

40 000 -

—s— CSMA/CA FrH 52
35000 —=— ABE 5%
. 30000F
j 25000 F
< 20000
i)
= 15000}
% 10000}
B R E RS ‘macMin 5000+
RS2 7 el ol
1 3 5 7 9 11 13 15 17 19
EUERE R/ (pkts - s
4 2
s |
14 pkts/s
3 ABE ABE
3 2.86 (36 816 bit/s) ,
IEEE 802. 15. 4
15 2.4 GHz (250 kbit/s) 17
LR- WPAN, O PAN ,1~ 14
. BO= 50=3, , 20 000 bit/s
8
5 m 0
IEEE 802. 15.4 NS- 2 ’
CBR ; 4.2 B 5355 B 5k th i iHaE
70 B, 0~ 20 pkts/s
, . AODV 5
Drop Tail ,
150 ’ 20: —=— CSMA/CA WAL
2.4 GHz | e
Two- Ray Ground M odel g 15
&
4 3:; 10
b
2.4 GHz IEEE 802. 15. 4 , g 5
CSMA/CA ABE
2 ’ S5 7 9 1l 13 15 17 19
3 BRI R/ (pkts - s7)
5
4.1 W% Het g 5 , 1~
4 2 7 pkts/ s ) 2
4 , 1~ .
14 pkts/s , ABE

, ABE



2010 7% 10 ) BA T AT ABE k) 2.4 GHz IEEE 802. 15. 41 %42 5T .« 50 .
10
’ —=— CSMA/CA FR#ESE
—=— ABE &%
8_
’ =
& or
¥ 4
4.3 HAEH ORI i FE gz
6
[ 1 L 1 L L 1 ! ! L
1 3 5 7 9 11 13 15 17 19
100 s g
ool —=— CSMA/CA FiAEE BHUALHE R/ (pkts - 1)
sol —e— ABE 5% .

HARINERE/ %
2

40t
30+
20}
10}
() 1 1 1 1 1 1 1 1 1 1
1 3 5 7 9 11 13 15 17 19
HAAHETR/ (pkis - 571
6
6 , ABE
14 pkts/s
60% ,
20% ABE
ABE

4.4 R N PEIS 3
[ 7]

(Maxmin Fairness, M F)

, ABE

4.5 LQI £A&HOFRHUE

Qualit
<
ii:]
=
+
b=
g
i
o
-

5

MAC LQI( Link
y Indicator, )
8 18]
100 000
—=— CSMA/CA FrifERE
goo00} = ABEFE
60 000 |
40000
20000 F
0
1 3 5 7 9 11 13 15 17 19
FHOAEHER /(pkts - s)
8 LOI
8 , ,
ABE
17 pkts/s , LOQI

CSMA/ CA

2.4 GHz IEEE802. 15

”

ABE



10 I & 8 3 i No. 10
2010 10 Industry and Mine Automation Oct. 2010

:1671- 251X( 2010) 10— 0060- 04

3G

XER, W K
( , 4007 15)

DN Tk dE R 250G AR AE KB &, A5 3CH & B R B Tk L &2 h a0 7L, T ENET
—f 3G T EFRE P 2 AR ZERE D EAKRN MUI03 T AfE 4R &fe Tk LEAR %3]
3G M 93N, KA MSP430F5438 R TAMIERE AT 4458 £ WalagsEBd B AT 44 69 AT
%, KB RS485 #0 T AREHE TE 5N AR I L LER X iBZHE45 FBREFE WIA B %L & Profibus
W 2% Ao 45 E & B, inERLR P E TR T, BEARFN EEH
c TR H RAR % 3G; #EALE P& ; MSP430F5438; M U103
: TD655. 3 :B

Design of 3G Industrial Adapter Node

WU Zhrsheng, LIU Feng, ZHANG Yu
(School of Computer and Information Science of Southwest University, Chongqing 400715, China)

:2010- 06— 11
: (863)
(2007A A041201- 7), (CSTC,
2007 AB2031)
(1984-), , s
s E-mail: wuzhi@ swu.
edu. cn

Control Layer ( MAC) and Physical Layer ( PHY)

IEEE 802.15.4 MAC Specifications for Low Rate Wireless Personal Area
Networks (LR WPANs)[ S/OL]. [ 2010- 04- 26].
http: // standards. ieee. org/ getieee802/ download/ 802.
15. 42006. pdf.

[5] ZigBee Software Modules, City College of New York

[1] Technology Review [ EB/OL]. [2010 - 03 - 02].
[EB/OL]. [2010 — 03— 16]. http:// ees2cy. engr.

http:// www. technologyreview. com.

[2] 802.15.4—2006, Wireless Medium Access Control
(M AC) and Physical Layer (PHY) Specifications for
Low- Rate Wireless Personal Area Networks[ S/OL].
[2010 - 04 - 20]. http: // openwsn. berkely. edu/
export/ 866/ docs/standards/ ieee8021542006. pdf.

[3] RAO VP, MARANDIN D. Adaptive Backoff
Exponent Algorithm for ZigBee( IEEE 802. 15.4)[]].
Lecture Notes in Computer Science, 2006, 4003: 50 F
516.

[ 4] Institute of Electrical and Electronic Engineers. Draft
Standard for Part 15. 4: Wireless Medium Access

ceny. cuny. edu/zheng/pub/ .

[6] Data Sheet for CC2430 2. 4 GHz IEEE 802. 15. 4/ A
True Systenr orr Chip 2. 4 GHz IEEE 802.15.4/ZigBee
[ EB/OL]. [2010- 03— 16]. http://www. chipcon.
com/.

[7] ) ; .

QoS [J]. , 2007,

43(14): 124 126.

[8] WHEELER A. Commercial Applications of Wireless
Sensor Network Using ZigBee [ J ]. IEEE
Communications Magazine, 2007,45(4): 70- 77.



