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Abstract: A the Interative Multi-criteria Decision making based on Belief Interval (BI-TODIM) approach is
proposed to solve the fusion decision problem of heterogeneous information with mixed type data and expert
knowledge. According to the construction theorem of trust interval and grey relation method, the trust interval
of mixed type data of unknown target is constructed. The equivalence relationship between trust interval and
intuitionistic fuzzy number is clarified. The recognition decision model of mixed type data and expert knowledge
is established. The unified expression of feature layer information and decision layer information is realized. The
shortcomings of the Technique for Order Preference by Similarity to Ideal Solution based on Belief Function
(BF-TOPSIS) method are analyzed such as the inversion phenomenon and the complexity. To solve this problem,
the order relation of interval numbers is defined, the BI-TODIM recognition decision method and the method of
calculating unknown weight based on intuitionistic fuzzy entropy are proposed. The effectiveness of the
proposed method in resolving ranking inversion and heterogeneous information fusion is verified by an example
and a target identification case, which underlines low time complexity, good stability and high recognition accuracy.
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