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Abstract

An algorithm of transforming continuous-time state feedback gains into equivalent discrete-

time feedback gains or vice versa is proposed using bilinear transformation. The proposed method

is evaluated experimentally by an application control of a mobile crane system which is im-
plemented by 16bits micro computer with A/D and D/A converters. It has been shown from the

experimental result that the transformed feedback gains are virtually identical to the optimal

discrete gain over range of significant sampling time. Since the transformed matrix is composed

by a distinct relationship between continuous-time gain and discrete-time gain, it is noted that the

proposed method can be regarded as an explicit gain transformation method compared to the

other methods using series expansion.
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Fig. 4 Experimental results(sampling time : 7msec)
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Table 1 Experimental results
\)esign method Optimal regulator Digital Redesign
Classificatio Sampling time| 3ms 5ms 7ms 10ms 3ms 5ms 7ms 10ms
Settling Time (sec) 3.11 6.3 6.84 11.66 2.8 5.3 5.4 12.88
Distubance (angle : °) 46.8 43.2 43.2 57.60 36 70 61 50.4
Response speed about 2.78 2.9 3.24 3.34 2,7 3.29 3.36 4.4
disturbance (sec)
initial oscillator (°) 3.6 7.2 8.6 10.80 10 8.6 7.9 3.6
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