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ABSTRACT

This paper presents the implementation of industrial wireless network for real-time control system and the
performance evaluation on the implemented system. We propose the hybrid network architecture of wired
EtherCAT and wireless 802.15.4e. For performance evaluation, we use the reference model of inverse pendulum
system. Through the performance evaluation on our testbed system, it is verified that our proposed system can

be applied to industrial real-time control system.

.M B 3t A2ES v 77 a2 FAE, ol o]8s)e]

“lJob)e FsP] flalixd= v 7171E sk

A e Ak R el = AL Ak 2 U ES =S H8sfof gk o]’ Akgl8- AFesb 7]
=3} AL Q8 A7E ek o1 Az Sof o]-f-& Al Aol WM EYZE AIE WEY ==} gkl

o AEsh Al2EE Eelak olek olia Akl AE T 13 2 7] Alg] Bl Le e

3} 7168 541 7163k Ague] AT P A%k vl NNEE shte] 35 H=E Bal B Fee)

ol WS ARk glek 2% 18 Ak AR Al PSR HlolEE wadick o]l 4] AEs A

We) AR FEE EARE Bl ol Al A 2R dlofe] meke ) fivlzedle Fo14e

% o] i 20129 % AHALEHET| e o] AL oR Ak A4S wioh Rl 7]l 7% (No. 2012R1A1A2

042995)
¢ First Author : School of Electronic Engineering, Soongsil University, zsed50@ssu.ac.kr, EH33]<]
Corresponding Author : School of Electronic Engineering, Soongsil University, myoo@ssu.ac.kr, ZA13]<]
A E D KICS2014-04-141, Received April 25, 2014; Revised April 30, 2014; Accepted April 30, 2014

291



The Journal of Korea Information and Communications Society *14-05 Vol.39B No.05

Operation level

Plant bus

Plant Level

Field buS(:"

Field level

Device level & S

Sensor | Actustor  Girect /0 Hotor/Contraciar Valves
33 1. Ak AREE AlzEle AT 7
Fig. 1. The hierarchy of the industrial automation system
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Fig 2. The proposed structure of the industrial wireless
network
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Fig. 3. Configuration of Wireless Industrial Networks
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Table 1. Simulation Parameter
M mass of the cart 0.3 kg
m mass of the pendulum 0.2 kg
b friction of the cart 0.1 N/m/sec
1 length of the pendulum 0.2 m
i inertia of the pendulum 0,006 kg_m2
f force applied to the cart kg.m/s2
g gravity 9.8m/ s>
S] vertical pendulum angle in degree
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Fig. 5. Stability of the state of the inverted pendulum
system (cycle time = 50ms)
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