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Abstract: As the complexity of multi-attribute decision analysis problems continues to increase, tradi-
tional decision-making methods face numerous challenges when dealing with multi-objective optimization
problems that involve uncertainty and fuzziness. To address this challenge, this paper proposes a knowl-
edge-based picture fuzzy VIKOR-TOPSIS method (PFKA-VIKOR-TOPSIS), which combines knowledge
measurement and fuzzy set theory for weighted decision-making,aiming to solve the issues of information
uncertainty and diversity in decision problems.First,an improved knowledge measurement method is used

to quantify the decision samples,enhancing the sensitivity to key attributes. Then,an adaptive weight allo-
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cation algorithm is employed to further improve the rationality and consistency of the attributes in the deci-
sion process.Finally,by integrating the VIKOR and TOPSIS methods,an optimization strategy is proposed
that comprehensively considers the ideal solution,the negative ideal solution,and the preferences of the de-
cision maker.To verify the effectiveness of the proposed method, this study compares it with traditional de-
cision-making methods and evaluates the robustness and stability of each method under different noise lev-
els using multiple performance indicators. The experimental results show that the PFKA-VIKOR-TOPSIS
method achieves higher accuracy and stronger robustness in multi-attribute decision-making problems, ef-
fectively handling decision problems with uncertainty and fuzziness,and demonstrating significant advanta-
ges,especially in complex fuzzy environments. This indicates that the proposed method has great potential
for practical applications and is suitable for handling complex and dynamically changing decision scenarios.

Key words: picture fuzzy set; knowledge measure; multi-attribute decision making; adjustable entropy

weight method; VIKOR; TOPSIS
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