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Abstract

A novel discretization method is proposed to convert an analog controller to its corresponding
counterpart for the sampled-data system. This method is suitable for the actual response curve, so it
can be more effective in discretizing a designed analog system. In the transformation of proposed
method there is a flexible power order parameter n which can be turned in accordance with system
model and sampling period. Thus a suitable n in our proposed transformation will be found and used
to make the discrete response of a controlled system can be more precisely match to the original
analog response. The discrete-time controller via proposed transformation with a suitable n not only
has a good performance for its originally continuous-time response but also it can tolerate a
comparatively large sampling period of the discrete-time system. An illustrated example is simulated
to demonstrate the effectiveness of these results.
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T=01 T=0.15 T=02 T=0.25 T=03 T=0.35 T=04
Error

] (n=3) | (n=24) | (n=18) | (n=13) |(n=107) | (n=084) | (n=0.62)

° 0.0870 0.1514 | 0.2220 0.3489 0.5621 1.1383 | 3.5634

Jy 0.1355 0.2411 0.3570 0.4581 0.5802 2.5318 129.99

Jg 0.1396 0.2555 | 0.4001 0.5692 | 0.8101 1.5868 | 5.0863
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