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Design of Family Rehabilitation and I ntervention Products for
Autistic Children Based on AHP-GRA-TOPSIS

CHEN Jia-tuo, ZHENG Yu-xing, ZHANG Li-wei
(Guangzhou University, Guangzhou 510006, China)

ABSTRACT: The work aims to design and study the family rehabilitation products based on the two psychological theo-
ries of "safe attachment" and "immersion theory" and establish the evaluation model of the most suitable design scheme in
order to help autistic children in rehabilitation training in the family scene and improve their rehabilitation effect. With
Guangzhou Little Angel Rehabilitation Training Center as the research object, qualitative indicators were determined
through user research methods such as literature review, natural observation, questionnaire and interview, and the Gephi
APP was used to conduct cluster analysis on the theoretical construction of "safe attachment" and "immersion theory".
The three methods of AHP, GRA and TOPSIS were comprehensively applied to fully utilize their respective superiority
and avoid limitations, so as to establish the design guidance and evaluation model of family intervention products for au-
tistic children and conduct in-depth design. The design guidance and quantitative evaluation model of "family rehabilita-
tion product design for autistic children" was established based on the improvement of four aspects of autistic children
including social interaction disorder, emotional disorder, cognitive disorder and sensory disorder. The model was applied
to the design practice and the evaluation of the best scheme. The design strategy and evaluation method of family reha-
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bilitation products for autistic children based on "safe attachment" and "immersion theory" are scientific in evaluation
process and reasonable in results. Through design practice, a scientific and effective immersive intervention experience is

created to promote autistic children to build a safe attachment relationship, and improve the effect of rehabilitation train-

ing for autistic children.

KEY WORDS: family rehabilitation and intervention products for autistic children; safe attachment; immersion theory;

AHP-GRA-TOPSIS evaluation model
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Fig.1 Influencing factors and theoretical explanation of safe attachment development of autistic children
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(8)

(9)

Jiww)awn

XF FE R PR G IR A O S 1 BRAR A )
AFERE U BEATIHA, SRATHERR A9 7 2O P X R 3
fritik, Wt (10),

u- = h7ﬁ<uf<1 (10)

i | T

B JE SRE VERAITT SR E TR THE Y | S i
U N5 TFHIRT G ) BAR G BE U PR R 45 B8 b
FIALE W K2R s (AHP) THE T ; F oANIF
FIEE R, WL (11),

F =WxU (11)

5 MAXEKSITEM

5.1 AHP E#RILEKHE

BT RV IrE sy, JEuE 14 S HEH S, 5
TN RALFRE 0 6 44 FIPARESON, 4 47 A AAE L2
FR, AT BT AR, XA 2GR T I
ORISR, AR AR AR IR R . il ntl i A
PRIZBHIBIE R, RS HACE, WL 4.
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Tab.4 Judgment matrix and weight of target layer

A A, A, A3 A, Wl W
A4, 1 3 5 2 0.478 4
A, 03333 1 0.3333 0.3333 0.0977
A; 02 3 1 05 0.1622
A, 05 3 2 1 0.2617

HRAYE A PEHFIFE AR AR , T 15 H AR 25 9 ek
¥#1E A, =4.2394, Cl,=0.0798, RI,=0.89, CR, =
0.0897<0.1, MIFE—FHHmE AL (1) —(2) 5
3, T HNBTIZE MR R — SRR I AR, AR
& W =[0.4784,0.097 7,0.162 2,0.261 7] & A3 L)

R B, T A% o D 2 ) T 8 s 8 AL R 80
T o RSB RERG” FIWTH B T AHAE A, - Ag W, =
[0.192 4, 0.069 2, 0.077 3, 0. 162 4,0.273 7, 0.225 0] ;

G LEBERT” FIWTHE TS A Ay — A 1 W, =[0.3855,
0.157 7, 0.123 0, 0.053 2, 0.118 0, 0.162 7]; “TA %
5" FIWE AR A, — A, 1 W, =[0.3409, 0.116 4,
0.138 0, 0.087 5, 0.202 5, 0.045 8, 0.069 0]; “/Fi %
B8 A W AR B FIr A A . A, — Ag - W, =[0.140 2,0.144 2,
0.129 6, 0.306 4, 0.037 7, 0.062 6, 0.092 8, 0.086 5], 4%
MR —2E CR ¥I/hT 0.1, —Et R,
WK 5; & FHENZFEARAE SHEY, WK 6.

x5 —HMHRBER
Tab.5 Consistency test results

—HhE
for 4 A Ay Az As Ay
HAR bR
ﬂ’max 42394 65015 6.3435 75516 8.7847
Cl 0.0798 0.1003 0.0687 0.0919 0.1121
RI 0.89 1.26 1.26 1.36 141
CR 0.0897 0.0796 0.0545 0.0676 0.0795

5.2 BROMENES
WAL ZRIIHIE , FF RO B LS Y 27

7 RS AIUAL i T 4 R A2 1 390 i AN bt

PR AT 34T, A A P L2 5 B2 1350 i i3
o, AT RARRR A S A > I R A > DA R R >
T RRRT . L RURAR” PR 5 T N
B, M0 PUR ST PR AR AT 55 B A T PR
witE% .
TEAR BE U RAZ O BERG B HE 5 s, )™
A BT E G 4 T L E e BT R TR GE
N7 U5 RE TR FIE TS RILRE
A", RN ERE KRS, HAERRY Xt
BILI I RIR 0 T S U IE” o ST X 2 Bt
it 5 BB R T R4 Hsh HAL R Z 59t , JF A
YA F AR AL, LAGRIIERZ i T BUSCR AL
RRBINR T, W FERE AR &
FIARA AT IR0 " o ST 0PI RS, R R R4
gE7 AL BT CTERER E S 5T RERCR,
BOA AR G S8 4k 2 F PAE JL B BR B 9 48 T
SO AR BT L 207 i 2 | (AR 4R 2 A1
SA R HIE—XHNR R | TR BTN R,
it JEARAF LA
ERE FRehe T 1T, HERR DR RG Ar r

“ Rt R H o TR X S R AR B R o i
X TR BE R FEAR SRR, B o R B T BEXS
FI PATE JL B 7= LR 40 5 i o %= il ) S BT
EEORAF R | BN, HLd AR ACRE N fR
Frm R, HE5F RAFA ESh .

5.3 EREASH

FE] NN KAT RS b O Y SE BRI h 2 3, F A
i L B R T ™ AR IR 2%, R 2By I B B
Bl A7l vEr R, Al r Bkt 2 05 0 A A7
PRk Bl AL A, e FE G A B X+ 20 A
R, WL 7. el X e B =R G T B R
RO AR . AT RBE A L &
BRIZER | PRV 42 45305 Sl R S BN AT A T 900 X B
AT = b2t AT 02, m oo TR T
XKBERIBSE B A 2 MR (Rt
K.

v
My Granny
#4040

Fig.7 Intervention products and textbooks used in rehabilitation institutions
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I H BRAT h2 4

1) SEHRER U™ M2 T B A L
AL, Mg PRl i) o A PAE L EA
FER AR R, P il R AR O P
SR LU 7 B SRR ) W o 1110 W 24 [ RS N T I
RS A 1 PAAE )L B8 3 ) 4 R A 4 5 Do il sl
FrEE L, sl i /L& TR AT T R S R
Ry /NER

2) fd I E IS T LA /LR A Ry
SRR, o A AT I T MR O T A AR 7 4% 218 )
W, BEMAAESE o XA SR I E it . 2
i W A0 9| Ve d IRB L 7ot R NN /S R A= Rt O
R 28 o = R A

3) SRS GEA 287 hh o 1 A IE KN X e
FRAYALEE, BEIEE A BEARERE L AAAMNE, UL
FI B OC A AR R, T 307 LS kot . ALoE . W
B HTRERR . ARSI A

4) TN 2] 2657 Rl AT T BN — B A
HEFAAR, HERILEE —ZAR S,
FI AT JLZE A5 R 27 > I 1 28 R 45 0 WA R 1
BT IMORE R R B, T DL A AT A 0k
FBo

5) IR Bk B Zh 2™ h i AT T E RS T L
WIS, S MAAEE SR WSS
BILTE LR, BEREEXTTRLR I &, Qi R
A A AR

K8 FRE AL i — X — T TR
Fig.8 One-to-one intervention coursesin
rehabilitation institutions

5.4 FRi&ITAR
FIPAAE JL 28 5K B e B2+ 1™ s it oy, R e 5P

PRI R 7 B T PR S Beid IR, #5275 g
TR 2% FE AR R ZOR S 5 T IRCR , 4h il 3 it

FE, WE 9.

1) Py, —FRLOREEREE A R [ PAE )L 3
RGeS P UL« 2247 Y B AR T SRR
AT IR, AT DAEEAESR s E e i, A
FEEWNMH . THAEM . /AR T2 0,
A 2 - Ao i I BE 0 G AN ) A o ) B
HER S XA G AR RS RS , S 0 B A 5 T
P A S5 [) e R B SR ) T R o B AREAR R 3R
WEFG « AT 55 MEREXT [ FRE L EE H, 76 5 R BERY
R, TR T LR AR AR, R AR
JLHTE 26 2238 25 T 3043 WU XUy [ 28 o A1 5 i
ik T 25 5y (8 B L2 B B 25 i IR, i R R
SRR

2) Py, —HETHINNITH IR, ™
SR« AR IR TR AR (0 BE A 7E 5611 11 47
WO, BILATF MBI, KK AE L
SR T R S, EASE I, 7 AT LA s
R @ LN . T HER : /8 EH3h2R
Wk, WM. R EER B BBl it R AT DU
BOLL A MFREMERE ST, AR I Z0 mT
Z BB AN BT L, WOk A, IR
T8 A [ BRSBTS o B (R BT . AT 55 S
I ELfE S o | A5 25 0 B 5h, 658 T 25 P IRiE S
Wi, fE T RAFES A, (R RS R R R
AT 5 F A Rk, H G T8 W 44T B AR %
T U A PRI

3) HEP;, —FCETHMN “HaS5" BE
FHEHE . AU BT BE R/N a4l
PR 2 F 1 BRI A, BRI R B
B, R BT YU Rl 22 = AR
LA R A o LA A DU B R, 720 b,
TR BERBER AT LUBTF . THUWEM . fEAE40T
Tk, XFF AR YA . RANIL 4 AR R i
EH, BB IR RS A S L2
TR EE N . BEIGHER PR A AT 55 e BE X ) 4]
SE LS s, PR P mIFRRE” M H i i
T AN I 3= S N T N B I NTRCS N e (s
MR KL TEAL S ER, BREFKATHEILE
BB R R B B AR RIL, TR A LY
SRR
5.5 BHEJLEXRERE T~ &RIEITHARTEN

BIE 6 MHEE POAEH B 3 7 [ FAE LK
FK, R 3 A A FE L R BE R T 1 5
FHATIESr . W 6 Fas, ToEN 2 B PR B R
FET 27 WPEA e bR, EL38 Sk UM AR G A 25
Febro PEAXIXIEISN 0~10 4, BOHSEFHIBFT 403,
L 6,
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Tab.6 I nitial evaluation matrix
WA Jig 1 i 2 Vi3 I WEL k2 %3

X1 4.17 7.50 7.17 X13 4.17 4.50 6.33

Xo 5.67 6.17 6.17 X14 6.33 7.17 8.83

B, Xa 6.33 7.17 7.33 X1s 6.67 8.33 8.50
X4 6.83 8.17 8.17 B3 X16 4.83 7.33 7.50

Xs 7.33 8.33 8.00 X17 5.33 6.50 7.17

Xe 5.83 5.50 6.17 X1 6.50 4.83 4.50

X7 6.17 6.50 6.67 Xi19 4.67 4.83 6.50

Xg 4.50 5.67 6.33 Xz0 4.83 7.33 7.17

B, Xo 6.33 7.33 7.50 Xo1 6.33 8.17 7.83
X10 5.83 7.17 7.17 XKoo 5.50 7.50 7.33

X1 4.50 4.17 7.67 B, Xo3 6.83 6.33 7.33

X12 7.17 5.33 8.33 Xo4 5.50 6.50 7.17

Xos 6.17 7.50 6.83

Xog 5.50 5.17 7.33

Xo7 5.67 7.83 6.17

5.6 X —RIEHRIDEIRRIER

. ) Ny " . W, AT R, ABINAE LR D, SR
ARHEL (3) 43 T0E “HELme AL s 2 B ‘ )
SRR 5 R R P00 g bl < ) B 0.086 0.038 0.041 0.083 0.157 0.130]
SRR 2T D, =|0.124 0041 0046 0.098 0.163 0.122
5170 5670 6.330 6.830 8.000 5.830 0.119 0.041 0047 0100 0.154 0.137]
B,=|7500 6.170 7.170 8.000 8330 5.500 0.218 0.089 0.074 0.032 0.073 0.091]
7.170 6.170 7.330 8170 7.830 6.170 D,=10245 0.092 0.078 0034 0.072 0.084
6.670 5500 7.830 7.330 7.670 7.170 0.202 0.092 0.060 0.026 0.059 0.105]
B,=|7500 5670 8170 7.830 7.500 6.670 0190 0059 0077 0054 0117 0032 0034
6.170 5670 6330 6.000 6.170 8.330 D,=|0179 0066 0084 0055 0111 0024 0036

5500 6.330 7.500 7.330 6.830 6.500 4.670]
5170 7.170 8170 7500 6.500 4.830 4.830

WYX (4) — (5) HSREHFW,. W, W,

0219 0076 0.078 0.042 0123 0.022 0.048

6.330 8160 7.670 5670 7.170 4.500 6.500 | 0063 0080 0071 0180 0.021 0033 0049 0.048

0.089 0087 0078 0166 0.021 0.040 0.046 0.056
0.088 0.083 0076 0184 0.023 0.036 0.065 0044

MHEL (5) — (6) KO RE (GRA)
Pk D SR AR R, AS R IR RBUE R ¢ LSRN,

5170 7500 6.830 6830 6670 6.170 5500 6.670]
7330 8170 7500 6330 6500 7500 5170 7.830
7170 7830 7330 7000 7170 6830 7.330 6.170]
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0.719]
0.565
1.000 |
0.597]

0.333
£, =|1.000
0.779
0.445
£,=|1000 1.000 1.000 1.000 0931 0.509
0333 1000 0555 0.733 0.603 1.000|
0411 0542 0745 0941 0775 1000 0598]
£,=|0333 0686 1000 1000 0.637 0709 0.620
1000 1000 0797 0599 1000 0.670 1.000)

0.853
1.000
1.000

0.888

0.751
0.950
1.000

0.871

0.542
0.903
1.000

0.910

0.749
1.000
0.663

1.000

C 4=
0333 0649 0.655 0.747 0892 0653 0450 0.612]
1.000 1.000 1.000 0428 0.860 1.000 0.409 1.000
0871 0.785 0.882 1.000 1.000 0.789 1.000 0.524_

5.7 —RIRHrIERA ZWIEETASEETEN

WA (8) — (9) 73HIx; =I5 R fe vt 2
SCAERRLRT | E 2 LR | A FReRG-5 JEng B 4 P T T
PEAT I BEVEH . RS —Zds bR, #5075 IER
PAHMRAIEES LT L 1.

0.938 0.176 0.713] 0.555
l; =|0.449,l; =| 0.866 | ; I =|0.496 |,I; =| 0.913|;
0.402 0.826 0933 0.504
0915 0.501 1.15593] 0.3346
7 =| 0951|,1; =| 0498 |; I} =| 0.8343|,l; ={1.01645|.,
0558 0.975 058978|  |103608

TEPUAS— bR R, 2507 58 55 IR BRAEUR (9 0 ks 2
FEEEUS 705 -

[0.16] [0.44]
U (i=123)=[066|; U,(i=123)=|065;

1067 1035

[0.35] [0.22]
U5(0=1223)=]034; U,({i=123)=|055

10.64] 1064
EL N5 SR UE N J2 AR ARAL R

0.478

0.098
A —A W =

0.162

0.262

PR A A B D W G0 R 0T 2 Y P A
0.16 0438 0.354 0.224
U=|066 0648 0344 0.549
067 0351 0.636 0.637
WA (11) AR IFHEE R A F
0.235
F=WxU=|0578
0.626

b, F,>F,>F, WH%E P; 5HERL
TR KCHRRERAK, N 0626, FRIMLHEF I
P>P>Py, I, EHFETTHE Py =& Refl. WM 4
BAET HE Py A — &R # A, (AHE B A
AT A 2505, VEHIGERE U W, ZEAR G 24
Bt T QIR BE AR, G AN W A 45 R A AR G i 7R
T, B RKINE WANFAE—E W 20, B8 5 Sk
M A

6 4iE

EHS b, A RS A1 iR
PEATEF X PEIBE S, Jf4di ] Gephi 17 RIE0 T, LItk
[ PE LE A S S sc R | BB . AR
i . ERGE RS PUAS 7 TR HED], B T s LR R
TR 27 865, ST BSTE A AE JLE R
JE T 10 i TR AR R T PR AR S5 AR A
FEIHRE T 2%,

R L, ERZRAPE CAHP) X388
PR R TR A R B OCHRTE (GRA ) XS FE
VEATINACAL B . A8 T BRAEHE P 1 ( TOPSIS) 4T
J7 NG BE ) FU PR o B XTI O BB LS
CRA T R R4S B A, TR A S BURR XT EE  AD
MZRFE Ry, LHE A, TS, H AR L R RE
B MiHE S SRR, &5
MHLS 5 S PRIEREE &, AT =R R,
X HEE AU H AT bt 5, NI 2 7 & Ps>
P,>P;.,
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