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Fuzzy Evaluation Method for Packaging Machinery Color Image
Design by Considering Users’ Consensus
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(School of Mechanical and Electrical Engineering, Zaozhuang University, Zaozhuang 277160, China)

ABSTRACT: The work aims to improve the scientificity and objectivity of color image evaluation for packaging ma-
chinery. Considering the fuzziness and difference of users’ perception in color image evaluation of packaging machinery,
the trapezoidal fuzzy number was used to express users’ perceptual preference, and establish the fuzzy evaluation matrix
of packaging machinery color image. By constructing the users’ perceptual evaluation consensus model, the users’
evaluation results were judged and processed to improve the consistency level of users’ perceptual image evaluation.
Combining the Technique for Order Preference by Similarity to Ideal Solution (TOPSIS) and Grey Relational Analysis
(GRA), the results of color image evaluation of packaging machinery were sorted to realize the fuzzy evaluation and op-
timization of color scheme of packaging machinery. The case analysis showed that the problem of users’ cognitive dif-
ference existed indeed, and the evaluation consensus affected the evaluation results of packaging machinery color image.
By incorporating users’ consensus into the process of color image evaluation of packaging machinery, the impact of users’
cognitive differences can be reduced and the quality of color image evaluation of packaging machinery can be improved.
KEY WORDS: color image; users’ consensus; fuzzy evaluation; packaging machinery; TOPSIS; GRA
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Tab.2 Preference of color images and the
corresponding fuzzy numbers
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Fig.1 Membership function of trapezoidal fuzzy numbers
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Fig.2 Samples of portable electric packing machine
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Tab.3 Users’ evaluation data of sample 1

- _ T 5 1 _ S B __
FRIE BRI SR FATEA R %L SR
1 (0.2,0.3,0.3,0.4) 0.3 (0.5,0.6,0.6,0.7) 0.6
2 (0.5,0.6,0.6,0.7) 0.6 (0.8,0.9,0.9,1) 0.9
3 (0.8,0.9,0.9,1) 0.9 (0.6,0.7,0.8,0.9) 0.75
4 (0.6,0.7,0.8,0.9) 0.75 (0.3,0.4,0.5,0.6) 0.45
5 (0.3,0.4,0.5,0.6) 0.45 (0.2,0.3,0.3,0.4) 0.3
6 (0.5,0.6,0.6,0.7) 0.6 (0.8,0.9,0.9,1) 0.8
7 (0.8,0.9,0.9,1) 0.9 (0.5,0.6,0.6,0.7) 0.6
8 (0.5,0.6,0.6,0.7) 0.6 (0.2,0.3,0.3,0.4) 0.3
9 (0.6,0.7,0.8,0.9) 0.75 (0.6,0.7,0.8,0.9) 0.75
10 (0.8,0.9,0.9,1) 0.9 (0.5,0.6,0.6,0.7) 0.6
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Tab.4 Consensus of users’ evaluation on color samples
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