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Design of Multiple Fuzzy Prediction System based on Interval
Type-2 TSK Fuzzy Logic System
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Abstract

This paper presents multiple fuzzy prediction systems based on an Interval type-2 TSK fuzzy Logic System so that
the uncertainty and the hidden characteristics of nonlinear data can be reflected more effectively to improve prediction
quality. In proposed method, multiple fuzzy systems are adopted to handle the nonlinear characteristics of data, and
each of multiple system is constructed by using interval type-2 TSK fuzzy logic because it can deal with the
uncertainty and the characteristics of data better than type-1 TSK fuzzy logic and other methods. For input of each
system, the first-order difference transformation method are used because the difference data generated from it can
provide more stable statistical information to each system than the original data. Finally, computer simulations are
performed to show the effectiveness of the proposed method for two typical time series examples.
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Fig. 1. Type-2 Fuzzy Logic System
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Fig. 2 FOU for an Interval Type-2 membership function
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Fig. 3. Inference processes for Type-1 and Interval
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tuned by K-means clustering algorithm(Mackey—-Glass)
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Table 1. Comparison of the performance between T1TSK
FLS and IT2TSKFLS

based on
Systems Type-1 TSK FLS :
No. Training Forecasting
of inpu (MSE) MSE RMSE
3 5.4964E-7 57164E-7 | 7.5602E-4
based on
Systems Interval Type-2 TSK IT‘LS
No. Training Forecasting
of inpu (MSE) MSE RMSE
3 49123E-7 4.9318E-7 7.0227TE-4
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Fig. 6. Comparative results between the proposed
systems based on T1TSKFLS and IT2TSKFLS
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Fig. 7. Prediction result of the proposed system for
Mackey-Glass Time Series
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Table 2. Performance comparison between the proposed
system and other systems

Proposed
odel ANN [ARIMA| ANFI |ANFIS System

s |-ANN| S 2 Interval
Index Type-2

RMSE [0.0122| 0.0027 |0.0012| 0.0012 7'5€10E_ 7'0242E_

¥ 25 A9HH Type-1 TSK HA|=g] A|~=S 74k
02 39S Aolx ActE Alxaglo] Aol thE AlAE
S Aesrt 5S4 = otk o= Aoty AlxElo]
dYdole Ry AEHOHE A8 e dSA|aHS
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MRE(mean relative error)E& AFHE-3l912H, MREE U
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MRE= 3 51
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01111\]’\"—“01 Type-1 TSK #HA|=8] A|AdS 7jHlog
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) < 100% (33)
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Table 3. Comparison of the performance between T1TSK
FLS and IT2TSKFLS

based on
Systems Type-1 TSK FLS
No. Training Forecasting
of inpu (MSE) MSE MRE
3 2.8990E+4 | 4.1211E+5 1.7077
based on
Systems Interval Type-2 TSK FLS
No. Training Forecasting
of inp (MSE) MSE MRE
3 2.8493E+4 | 3.7387E+5 1.6585
ws. | [mTypet TSKFLS Ointerval Type-2 TsK FLS]
L a1z a.7907
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Fig. 8. Comparative results between the proposed
systems based on T1TSKFLS and IT2TSKFLS
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Fig. 9. Prediction result of the proposed system based
on Interval Type-2 TSK FLS (Quarterly Electricity
Production in Australia)
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Table 4. Performance comparison between the proposed
system and other systems
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ni AR g RS Type Interva
Index g - L I 1 1
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