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Attachment Product Design for Autistic Children Based on AHP-TOPSIS

WANG Mei-xue, HU Yu-qi
(YYanshan University, Qinhuangdao 066004, China)

ABSTRACT: In order to improve the efficiency of autistic children in establishing a secure attachment relationship, the
process of designing attachment products for autistic children is studied. AHP and TOPSIS are used to study the main
functional areas that affect the attachment relationship of autistic children. Using the combination of systematic, hierar-
chical, qualitative and quantitative, these functional areas are divided into different levels and elements, and the weight
values of these elements are cal culated and ranked; thus, three scheme designs are carried out, and the evaluation matrix is
established by means of scoring, and the optimal design scheme is selected based on the positive and negative ideal solu-
tions based on the weight values calculated in the previous stage. Through the application of AHP and TOPSIS in the de-
sign process of attachment products of autistic children, the influence of subjective factors on product design can be
eliminated, and a scientific basis can be provided for product design and scheme selection, which has certain theoretical
significance and practical value in the design of attachment products for autistic children.
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Fig.1 Analytic hierarchy process construction method
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Fig.2 AHP model of influencing factors on attachment development for autistic children
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Tab.1 Construction methods of judgment matrix

X Y, Y, Y3 Y, Ys - Yn
Y1 Yu Y12 Y13 Y14 Yis - Yin
Yoo Ya Yo Yz Y Yy = Yon
Y Yai Yz Yz Ya  Ygs = Yan
Yy Ya1 Ya2 Ya3 Yaa Yas5 e Yan
Ys Ys1 Y52 Ys3 Y54 Yss - Ysn
Yoo Ym Y2 Yoz Ym  Yos - Ym
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Tab.2 Judgment matrix scales
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Tab.3 Judgment matrix and weight for the optimal solution

(0] C, C, Cs NE w
C 1 2 2 0.4934
C, 1/2 1 2 0.3108
Cs 1/2 1/2 1 0.1958
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Tab.4 Judgment matrix and weight for social interaction
disorder criteria

Cy Cu Ci2 Cis Cua R wy
Cu 1 2 3 3 0.4476
Cp 1/2 1 3 2 0.2829
Ciz 1/3 1/3 1 1/2 0.1059
Cus 1/3 1/2 2 1 0.1636
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Tab.5 Judgment matrix and weight for cognitive disorder
criteria

G, Cau Ca Ca Ca &
Cy 1 1/2 1/3 1/2 0.1205
Cy, 2 1 1/2 1/2 0.1906
Cys 3 2 1 2 0.4182
Cyy 2 2 1/2 1 0.2707
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Tab.6 Judgment matrix and weight for sensory disorder
criteria

Cs Ca Cs R wy
Cs; 1 2 0.6667
Cs 1/2 1 0.3333
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Tab.7 Average random consistency index

n 1 2 3 4 5 6 7 8 9 10 11 12

Rl 0 0 0520.891121.261.361.411.461.491.521.54
x8 —HUKWHER
Tab.8 Consistency test results

O C, C, Cs

Armax 3.0536 4.0710 4.0710 2
Cl 0.0268 0.0237 0.0237 0

RI 0.52 0.89 0.89 0
CR 0.0515 0.0266 0.0266 0
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Tab.9 Target weight computation sorting table

Cu Co2 Cis Cua Ca Ca Cas Cos Ca Cs

C, 0.4476 0.2829 0.1059 0.1636 - - - - - -

C, - - - - 0.1205 0.1906 0.4182 0.2707 - -
Cs - - - - - - - - 0.6667 0.3333
H AR E 0.2208 0.1396 0.0523 0.0807 0.0375 0.0592 0.1300 0.0841 0.1305 0.0653
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Tab.10 Initial evaluation matrix
WhriEbs  TER-GS TRIES TREES
Cu 6.25 6.88 8.13
Cp 6.50 6.63 7.50
Ci3 5.63 5.88 6.38
Cua 7.13 6.50 7.38
Cxn 6.38 7.13 6.88
Cyx 6.88 6.13 6.25
Caxs 6.25 7.25 7.13
Coy 7.25 7.13 7.38
Cay 5.50 6.50 6.63
Ca 5.25 6.13 6.25
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Tab.11 Weighted standardized evaluation matrix

WHMER IR TERCES TR

Cn 0.1126 0.1236 0.1457
Ci2 0.0754 0.0782 0.0879
Cis 0.0282 0.0298 0.0324
Cia 0.0476 0.0436 0.0492
Ca 0.0203 0.0229 0.0217
Cx 0.0367 0.0326 0.0332
Cx 0.0676 0.0793 0.0780
Co 0.0488 0.0479 0.0496
Ca1 0.0666 0.0783 0.0796
Cs 0.0333 0.0392 0.0398
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Tab.12 Euclidean distance and relative near ness degree

S S G Hey

FE—  0.0860 0.0090 0.0947 3
TR 0.0477 0.0473 0.4979 2
%= 0.0060 0.0881 0.9362 1
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0.0879,0.0324,0.0492,0.0229,0.0367,0.0793,0.0496,
0.0796,0.0398) , 1 FAHf# X~ = (0.1126,0.0754,0.0282,
0.0436,0.0203,0.0326,0.0676,0.0479,0.0666, 0.0333)
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