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Assessment of Technological Advancement Based on Fuzzy Comprehensive Evaluation

LIU Zhijun', MEI Xiaomeng’, HU Zhongyuan®, CAO Yihua’, LU Lefeng'
(1. New Concept Aircraft Technology Reserach Institute, Chinese Aeronautical Establishment, Beijing 100029, China;
2. Beihang University, Beijing 100191, China)

[ABSTRACT] To address the need for comprehensive assessment involving multi-dimensional and multi-index
evaluations in the assessment of aircraft technological advancement, this paper proposes an evaluation method for aircraft
technological advancement based on combined weighting and fuzzy comprehensive evaluation. This method establishes
hierarchical evaluation criteria by incorporating expert opinions and using a rating set, and constructs an evaluation system
from four dimensions: Technical competitiveness, technological maturity, cost-effectiveness ratio, and technical standards.
Furthermore, it combines the fuzzy analytic hierarchy process and the entropy weight method to assign weights to each
index, employs membership functions to fuzzify the indicators, and finally achieves comprehensive multi-dimensional
scoring through matrix operations. Case study results on fixed-wing and rotary-wing aircraft demonstrate that this method
can provide a reference for the quantitative assessment of technological advancement and the ranking of research and
development priorities in aircraft design, with high scientific validity and engineering practicability.
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Fig.1 Evaluation process of aircraft technological advancement
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Table 3 Calculation results of first-level index weights
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Table 4 Calculation results of second-level index weights
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Table 5 Technical evaluation scores of fixed-wing aircraft
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Fig.4 Index evaluation scores of fixed-wing aircraft
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Table 6 Technical evaluation scores of rotorcraft
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Fig.5 Index evaluation scores of rotorcraft
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