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Development of a Real-Time Control System for Rapid Prototyping

Kang, Moon-Ho, Jeong. Kyung-Min, Park. Yoon-Chang
Div. of Mechanical and Automatic Control Eng.. Sun Moon Univ.

Abstract - In this research a real-time control
system was developed without program codings
during control system designing procedures. On
the Simulink window control system is designed
in the form of block diagrams, program codes
are produced automatically with the real time
workshop package, then C-compiler compiles
the program codes. With this automatic
real-time program producing mechanism rapid
prototyping is realized. To show effectiveness of
the proposed system designing scheme a
DSP-based DC motor speed control system was
constructed and PI and Fuzzy control methods
were implemented.
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Fig. 3 Simulink model for a DC motor PI
speed control system.
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(a) Fuzzy speed control system.
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(b) Fuzzy controller in (a)
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(C) Membership value of errer calculator in
the membership function1 block of (b)

(C) Weight of errer calculator in the Fuzzy
Weight block of (b)
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(d) Control input calculator in the COG block
of (b)

Fig. 4 Simulink model for a DC motor fuzzy
speed control system.

AgF gane 8w AGFH7(POT) F+
o] Q7o AEUF £=HHE HEFY] o] W+
o Uxd "HE %3 POT 2¥8AYS FHIYPF %
Hoi7ld PR £EFRE ALSAY. SRA0A
£EeAYPzke 1500{rpm)ol AZs= 1.5(v]= A3}
A, PI Aoj7] o155 AXA ] HEngdES
BEd3e 8 FAHPez A&t

HAA e et 2049 v L o] &3t:=
PDE oz AR&AD, £Eo3tet QAU & U@ &
&84 Py Aoz AP oT, HAA A
gag &xoxte nEHL FEAgkE AFY
1{ms)uict vl&3ld T}t HAA 7] AAA ALER
Exextsl x93 v Ed g A& ¥, ¢
29 JA-EEE Hold ZZ Fig.59 Table 1% 2
. AFAENC Qe FF YL FASAN
(Co@)l o8 A&drt.

- 928 ~



Fig. 5 Membership functions. ( (a) Member-
ship function for speed error:E, (b)
Membership function for change of speed
error:CE )

Table 1. Fuzzy rule base.

B CE NE ZE PO
NE 0 0 0
ZE 0 0 5
PO 0 5 25

NE:Negative ZE:Zero PO:Positive
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Fig. 6 Pl speed control response. ({a) Control
input., (b) Speed before filtering, (¢) Speed
after filtering )
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Fig. 7 Fuzzy Controller speed response. ((a)
Control input, (b) Speed before filtering, (c)
Speed after filtering)
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