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Multi-task TSK fuzzy system modeling based on
inter-task common and special structure decomposition

ZHAO Zhuangzhuang', WANG Jun’, PAN Xiang', DENG Zhaohong', SHI Jun’, WANG Shitong'

(1. School of Artificial Intelligence and Computer Science, Jiangnan University, Wuxi 214122, China; 2. School of Communication

& Information Engineering, Shanghai University, Shanghai 200444, China)

Abstract: Existing Takagi—Sugeno—Kang (TSK) fuzzy system modeling methods pay more attention to the inter-task
correlation but ignore the particularity of every single task. To address this issue, this paper proposes a novel multi-task
modeling method for TSK fuzzy systems taking common and specific structures across all tasks (MTTSKFS-CS) into
consideration. This method decomposes consequent parameters into shared and special ones, which not only takes ad-
vantage of the shared information among tasks but also effectively preserves the characteristics of individual tasks. Fi-
nally, the study uses the augmented Lagrange multiplier for optimization. The experimental results demonstrate the bet-

ter performance of the proposed model compared with other existing methods.
Keywords: TSK fuzzy system; nonlinear; multitask; low-rank; sparse; parameter decomposition; generalization per-

formance; interpretability
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Table 1 Details of the multitask datasets

Bl e FR RS IR AR
Task 1 7 103

Slump SIDO Task 2 7 103
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Task 2 11 4898
Multivalued (MV) Data Task 1 10 1000
DIDO
Modeling Task 2 10 1000
Task 1 13 191
Housing DIDO Task 2 13 182

Task 3 13 132
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Table 2 Detailed settings of all algorithm’s parameters
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Table 3 Comparison of generalization performance of all algorithms on datasets
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RRSE Std RRSE

Std RRSE  Std RRSE  Std RRSE  Std

Task 1 0.8971 0.0391 0.9405

Task2 0.7842 0.0191 0.8987

Slump

Task3 0.3468 0.0154 0.3592

Average 0.6760 0.0157 0.7328

0.0361 0.8978 0.0160 1.5586 0.9526 1.6684 0.0184
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0.0192 0.6781 0.0065 0.9040 0.0078 0.9342 0.0157

Task 1 0.9071 0.0023 0.9126
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Average 0.9065 0.0010 0.9170

0.0099 0.9806 0.0014 1.0129 0.0015 0.9260 0.0011

0.0183 0.9847 0.0005 1.0153 0.0022 0.9328 0.0011

0.0125 0.9827 0.0008 1.0141 0.0017 0.9249 0.0009
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