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Reliability Improvement
of the Industrial Equipment Control and Management System
Using ZigBee Wireless Network Technology
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Abstract

Zigbee wireless communication technology has features which are low cost, low power and coping ability
against a high delay time when the automatic wireless system is manufactured. Therefore, in this paper, we
research a method improving the data transmission reliability of the industrial equipment control and
management system using zigbee wireless communication technology. we used a convolutional code with code
rate R=1/2, constraint K=5 and generation polynomial constant gl=(10111) and g2=(10011) as a reliability
method. From the transmission simulation at LOS environment, we are able to predict the transmission error
performance according to the distance difference. Furthermore, At the PER performance analysis, we can get
the result that this system reliability with convolutional code is improved about 5 times than the existing system.
From these results, we can prove that the convolutional code is the solution to improve the system reliability
of the industrial equipment control and management system using zigbee wireless communication technology.
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Fig. 1. PHY frame of the industrial wireless
equipment system.
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Table 1. PN sequence.
e s;f)n?:)z:)l c0, cl, Chlpvalues 30, ¢31
0 0000 11011001110000110101001000101110
1 0001 11101101100111000011010100100010
2 0010 00101110110110011100001101010010
3 0011 00100010111011011001110000110101
4 0100 01010010001011101101100111000011
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11 1011 01110111101110001100100101100000
12 1100 00000111011110111000110010010110
13 1101 01100000011101111011100011001001
14 1110 10010110000001110111101110001100
15 1111 11001001011000000111011110111000
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Fig. 3. PHY reference model of the industrial
wireless equipment system.
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Fig. 4. The system block diagram of the reliable
transmission.

Zepo|dES} M= I8 59 22 HHgog
At STo|AEE Z47he] AMERE ] 4
HolBHE F3sta o]FA ¢34 HolHES ¥y
o] A3t oju S2}o|AE W] H7|= M
M| ¥ 27180 1/2 Fotof gtk A7H HloH
So] W39 AA ol HAS A5 HlolH 9| +2
de BAS] sl AEFME Ad =29

(convolutional channel coding)S 3}al o]EA 1=
A

e, offt

HlolEES 41 wuo] Agsa o] AAH dolH
=2 gIZgoA BlE | (viterbi) F1E|FS T3l &

¥ #r
lo[g 341

Hoo £y 37 @

!

74 A= e
Hole] 53

Data < Max

Data »= Ma

Hlolg =&
ol gl

B oJE H&

O3 5. S2l0[AELt Mu{e| SEftY
Fig. 5. Operating process at the client and server.

Elolg £j2E

3-2 M4z

= 77 D[E]
Taild - 0000) + 10011 [o]JoJoJo]1}

[Aal | 000010011 |
E] | 111011111 |
A | 110111011 |

18! 6. Convolutional ¢ =H
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The IEEE 802.15.4-2003 standard

true single-chip 2.4 (ffz (16 channels in ISM band)

Max data rate 250 Kbps

Low current consumption | RX: 19.7 mA, TX: 17.4 mA

Low supply voltage 2136 V
Low supply voltage 1.6-2.0 V
P = -25 dBm
P = -15 dBm
Transmit mode P =-10 dBm
P = -5dBm
P= 0 dBm
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Fig. 11. The system packet error rate according to
the distances in LOS environment.
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