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Deduction of Design Elements Combination Based on KAB model
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ABSTRACT: The paper aims to improve the efficiency of product perceptual design development and the accuracy of
image matching, and propose a method of product image design elements combination derivation based on analytic hier-
archy process (AHP) and BP neural network by combining qualitative and quantitative methods. Firstly, the database of
product image and modeling is established by web crawler and affinity graph method to obtain the image and design ele-
ments; Secondly, AHP is used to construct the product hierarchy model and judgment matrix, and the weight coefficients
of image and design elements are calculated and analyzed; Then, based on the morphological decomposition method and
weight results, the type of design elements and the optimal combination code are obtained. The semantic difference
method (SD) is used to obtain the average value of the user perceptual image of the combination code; Finally, Kansei
Engineering and AHP-BP neural network are used to build KAB key design elements combination prediction model.
Based on this model, the design scheme of quadrotor UAV is predicted, and the technique for order preference by similar-
ity to an ideal solution (TOPSIS) is used to verify and evaluate it. The results show that the combination coding of design
elements highly matched with the perceptual image of the target can be obtained through model calculation. Based on this
model, the objective and accurate product image modeling design elements combination can be quickly obtained, and the
efficiency of product design and development process can be improved.

KEY WORDS: AHP-BP neural network; Kansei Engineering; modeling image; quadrotor UAV; design elements
combination
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0.567, 0.572, 0.568). Mk, 55|45 %EIE 7P
fiff A FE B Ko 45 7 58 B BHUARAR A AR G SE B dngR 12
Fis. i 12 0[H, HR—-W SERK, NG
HAR BT E R A, T LR T — B Bl 7= it
AEE FHAEH

® 12 ERIBERRREE R AE MR E
Tab.12 Distance between positive and negative
ideal solutions and relative progress

PR R bR d; d; S; HE &5
kS 2 0.095 1 1
HE 0.065 0.034 0.346 2
TE= 0.094 0.014 0.125 3
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