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Model Identification of Piecewise Affine
(PWA) Systems Based on Fuzzy Cluster

PAN Tian-Hong!' 2 LI Shao-Yuan'

Abstract For a class of discrete-time hybrid system in the
piecewise affine form, its model identification problem is equiv-
alent to the problems of classification of the cluster data of the
system, the optimized classification of boundary and linear re-
gression. Using improved G-K fuzzy cluster algorithm to solve
the numerical problems in iterated processes, the optimal cluster
data can be obtained. The number of sub-models can be esti-
mated from multi-performance indexes. In each cluster, the pa-
rameters of sub-model are obtained by the weighted least squares
method. Two adjacent regions were achieved with the nearest
distance among the cluster centers. The boundary hyper-plane
can be estimated by using a soft margin support vector machine.
Simulation results show good performances of this effective tech-
nique.
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Fig. 1 The data of PWA’s system
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Table 1 The result of G-K cluster

. P
cf CE(c) PC(c) FS(c) XB(c)
2 0.2837 0.8383 95.4744 3.1492

3 [0.0463] [0.9793] [106.6861] |[3.8930]
4 0.1931 0.8924 88.2326 3.4454
5 0.3823 0.7679 75.7765 2.4925
6 0.5150 0.6883 59.3469 2.0685
7 0.5929 0.6537 54.8153 2.0992
8 0.6570 0.6285 54.0334 2.5833
9 0.7097 0.6077 52.6418 2.4479
10 0.7943 0.5808 47.6163 2.1271

s EANEAUERE (ANMEOA 2 B 10) MRS : 4.3750s  (WLASAC
#: P IV 2.8GHz, 256M, 175 5i: Matlab6.5).

5
£ 0
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&
-5 A
0 5 10
y (k1)

2 BIBRE RGNS
Fig. 2 The result of cluster and boundary hyper-planes
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