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ASD Children'sIntervention APP Character Modeling Based on Emotional Experience

WEI Yi-yang, ZHANG Bing-chen, SUN Fu-xU, WANG Rui
(School of Mechanical and Electrical Engineering, Jiangsu Normal University, Jiangsu Xuzhou 221116, China)

ABSTRACT: The work aims to propose a research method of cartoon character modeling design based on emotional ex-
perience so as to provide an optimal design idea for the character modeling design of intervention APP in the face of the
increasing number of ASD children in China. Firstly, combined with literature, 8 representatives were screened out from
20 HRV indicators, and the data of the 8 indicators were collected through HRV experiments. Secondly, based on the im-
proved semantic scale, the emotional experience scores were arranged. Then, stepwise regression analysis was used to
screen out the 3 main HRV factors that had the greatest impact on emotional experience scores. Finally, multiple regres-
sion equations were established to explore the regression relationship between emotional experience score and 3 HRV in-
dicators. It was found that ASD children had the most obvious emotional experience feedback on the three types of char-
acters, and the characters with main outline in square and circle and trapezoidal and circular components could improve
LF/HF and SDNN and reduce M—HRT, thus obtaining a pleasant emotional experience. Integrating the improved semantic
scale to establish a multiple linear regression model between emotional experience and three HRV indicators provides a
theoretical basis for the design and scheme evaluation of APP cartoon character modeling of ASD children's intervention,
and the character modeling design in line with ASD children's emotional experience can stimulate children's interest, im-
prove interactive experience and enhance the effect of intervention.
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Tab.4 HRV experimental data
HEASS  M-HRT SDNN RMSSD TP VLF LF/HF LFnorm HFnorm
Y1 85.29 70.90 37.46 420.58 93.55 1.09 49.22 37.84
Y2 87.74 62.97 28.81 402.12 102.18 1.00 47.38 34.36
Y3 83.25 83.80 50.77 524.88 79.84 2.37 62.71 48.00
Y4 83.09 87.09 52.40 532.96 64.68 2.89 65.65 50.79
Y5 84.68 81.54 43.23 452.40 88.02 2.22 54.01 41.92
Y6 83.46 82.38 47.98 462.85 81.86 2.30 58.12 45.12
F5 HREANXSH HRY LI HHE
Tab.5 HRV experimental data based on gender

FEA SRS PR M-HRT SDNN RMSSD TP VLF LF/HF LFnorm  HFnorm
vi 5 85.34 70.73 39.94 420.02 92.40 1.13 49.85 37.45
‘8 85.20 71.25 34.98 421.70 95.83 1.00 47,98 38.63

vo 5 87.61 62.90 28.12 400.34 101.73 1.05 4351 34.58
& 87.94 63.08 29.50 403.92 102.89 0.93 43.12 34.36

va % 83.01 83.49 51.36 523.43 80.63 2.41 62.01 47.77
& 83.49 84.59 50.18 520.36 77.78 2.25 64.54 48.59

va % 82.91 87.47 52.07 545.20 65.17 2.83 65.89 51.45
& 83.27 86.33 52.73 543.18 63.69 2.83 65.17 49.48

vs % 84.20 81.87 44.65 450.89 87.21 2.25 54.59 41.93
I 85.64 80.88 41.81 455.45 89.64 2.15 52.86 41.92

Ve i} 83.15 82.71 46.32 458.62 80.91 2.35 57.80 45.27
I 84.07 81.70 49.64 471.30 83.76 2.20 58.75 44.82

1-FEEINR 2-ERINK 3 ERE
K8 Mty LR
Fig.8 Improved semantic scale
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Fig.9 Statistics of emotional experience scores
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3 EI[OAER

ZIOLAMERIH R T Z AN AL E S — AR
ZIEWLPE R R, MET R —A B A & A7 1,
1 221> 11 728 i 1) e PG A 5 2 ] ot AT 2 BT A5 B
W, HZehlH B ERRWT .

Y=p+qX;=q,X,++q,X, (1)

Hrp, Yy 3R R A OERAIEERESS; p
FONEEG qi~q, FoRMEIE RS, RIEEAS B AR R
AT R K AR AR FRRE 5 Xo~X, Fn A AR,

Bl HRV $545; n R B2 &5
3.1 WEERE

i SPSS22.0 1Y “AIEEMESTHT” Dkt S A
AW HRV Bl 515 RIS 4y UEA T il {5 BEAG 36, 2
RREAR I TS ELBE R AL o« o4 0.807, ULHAAR IR SLE0 5L
T 1 ) o PR AR AR (R, S 3 B S T

XFER 4 PR i) HRV SES 8Os #6177 225007, 1f
A5 LR B 1 S X 8 2 R Y 25 S B4 21 9 B = ]
2R, SR ER, P<0.05, UiHISCIBUE Y22 S
W, HEAILE 6,

r6 HESW
Tab.6 Variance analysis
i ] o !l d aly; F &
Wik L il S 2yil If Y15 TE e
1812 838.347 107 16 942.414
i H Z 6] 16 111 226.51 7 2 301 603.788
kL R 11 792 679.01 749 15 744.565 146.184  0.000
N 27 903 905.52 756 36 909.928
Bt 29 716 743.87 863 34 434.234

3.2 fHEEWRK

e [F R I AT LA E HRV $545 275 1] LIA S0
W] ASD JLEE X3 £ ot AU 0 16 2 R iR A4y, JLIR]
JE B B R HRV 8 45 B AR A% fif B )L 35 %< 3 £ 1
T S RS 2. INEE 7 Bk, 8 Tl HRV E#x
AL R BE R T 0.6, HAL R EETE 0.8 LA LY i 62.5%,
LB L) I 8 WifghR Y REA &4 ASD JLEEXT R
T AR O B I 2 R4S 43, TR A 2 o2t Il )
A ) 25 A7) o

x7T HEERRE
Tab.7 Common degree test

HRV f5h5 46 #I HRV I8fr &2 IR

M-HRT  1.000 0.809 VLF 1.000 0.803
SDNN 1.000 0.847 LF/HF 1.000 0.843
RMSSD  1.000 0.658 LFnorm  1.000 0.723
TP 1.000 0.725 HFnorm  1.000 0.809

3.3 Zr@ESH

AL [ oA e Z2oc I A o B — R 7k, B
SR T — B2 ek 1 2 B JC G oA R A
3 SR PN TR YR i RN VAN S e e VN W 19
F8 ] YRR TR SR A A 5 7 ek 22 ) A AR G
ZOA PG, SRAZE AT, KA HRV
SRR S E MBS R R M S, TR
ASD JLE i A (3 BB T R B S b . AT Ay
s s

HeT TSR E AT RN R BEAGL S , 12 AP (105 73
Prik$e e th =0 AR . RBRE 115 = I RE 42 1) LU

(LF/HF), 03 (M-HRT ), 4 &80 Bk 18] bR v
# (SDNN). W, ¥ Lh b =TidebsfEh A A &,
AT B TAE ARG 1 22 e 1) 5 AR, 3% (] ) A A5
1) 32 BEHHE WL 8.

®8 FEEIME

Tab.8 Equation model summary

WS R W EME  Durbin—

n
PR kR i pe aston
1 0.425 0.181 0.173 1.191
2 0.492 0.242 0.228 1.151 1.240
3 0.526 0.277 0.256 1.130

R 65 22 ) IE A B 25 5 AR (AR R 315 03 )
A R IR IE S 04, k22 5 BAE A PR U 3%
TIRRG AR mlE 10 (CHA P-PIED) WAL, E4R
B0 i [l AR Y S BRI 25 0 A, BN R e
IEAf S ASD JLZEXS 1 (218 B 4 195 28 RS AT 70 O

Y Cum prob
s o o
=~ > %

=3
N
T

0 0 0.2 0.4 0.6 0.8 1.0
WZZ ) Cum prob
K10 [ JARE R b i A 5 22 1 2 P-P K
Fig.10 Normalized P-P diagram of standardized
residuals in regression models
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Tab.9 Regression coefficient
P #%@%%gﬁ‘ FriEAL BB ) "
B bRifEiR 2 Beta
W 6.483 1.599 4.054 0.000
AR RE i 5 AT e i F(E 0.376 0.077 0.422 4.878 0.000
SRR -0.054 0.019 —0.244 —2.895 0.004
RO Bk [E] A bR o 22 0.009 0.004 0.192 2.242 0.005
W¥aZ 9 nJ 4, #E N 6.483, {KHifeE S5 mi B
AR MY FUAE . P03 A0 Bk B ST AR v 22 1 0] 150 | == LF/HF (E-1)
ZE5r 9k 0.376. —0.054, 0.009, H =810 Eﬂgﬁﬁ@
e . N ms
FPEYINT 0.05, L, 1525 A0 Z o0 [l E R ool
ﬁ[l T :v é @ = é ® @ %
Y = 6.483+0.376.X, —0.054, +0.009X, ) ~ AR
" . 0 -
AR (2) Pl R B X TT S, A A >
5 ERE R L X> 20 Xo> 4300 Bk E] 1 & s é z %

PrifEZE Xa, WL ASD JLFE 25 R 505 i) fie K1
SRR AE B 5 v 0 RE B 1 LU AR, 2 e i/ DS B A R L
B ] S o 2%

4 i

i R L E A HRV SZE KR /0 51 2 1Ak
WA G, TR X ASD JLE T-Hil APP
38 £ (0 3 AU A oK) 3 I HRV. K7 AR i fig
B SRR R L (LFHF ), SE3.03% (M=HRT ).
SR BRI FRAE2ZE ( SDNN ), BT 7 1% 25 1K 56
22 JCLR PE AR R, 7 Rl 1, 45 & S g0 50 X
3 A A AT AT MGG SRS TR A A
BETT B T BT A
41 RBEBSH

H % 3A[Hl, LF/HF 23S, h 25 4k Tk
PAVIRAS, LFHF 2EREIGE S, W40 T BKRAE;
SDNN ZIHEhna s, 1524 F bk, SDNN 2
PREAGE S, 1H 240 T B9RA; M - HRT 2334
B, BT EHRE, M- HRT S E AR,
18 25 40 F RS

1 2 PR v 6 R v ] ) 28 g ) 5 B S 4 (K
WHEE 11 s, Y4>Y3>Y6>Y5>Y1>Y2, B ASD JL
B A A B 2 RO RE B« A R > sh W ff (e >
NYft,

ik, 3T ASD JLHEEZIRE:, E&iF. k&
T APP B 38 findE A= iR i 25 9 €6, S0k o AE A
FRIER 2R M e A, BEBLEIT R AN H B
e )1 . RGeS S wmEaE N, KA
FF 88 5 LI 0 2480 528 BRI 4 T T 1

YI Y2 Y3 YA Y5 Y6
REA G5

Kl 11 HRV 58 AE 2R
Fig.11 Box line diagram of HRV experimental data

42 ANOfeERSHT

R 1A, Y1 HBEDELE ., SR 5 5B
PURBCA A, Y2 HTIERER . TR T 5 7 T8 pU 4l
M. MRPEE 9 Wi, Y1>Y2, HI ASD JLEEXT AW
O rE R IE H IR AR . BRI . BRI+ 5 A B
VY HS B B A& B TR &R L IR IRT 5 A B
DU B AE B  A\ P k AR

e R, B BIESLER . BIE AR5 05 T DU i
KRR Y e, LB S B SRR E A SR B
SRAGCEA) . AR, BENSHE S LF/HF, SDNN Jf:F%
i M=HRT, #E1iifdt ASD JLEE ARG FEMN | MPd 115 25
R TEA TERE . IR T 577 U A8
AR, Ho7Er) S IRRBLE B EYE . AR,
AES A% LF/HF .SDNN Jf-4% & M—HRT, #E1Miffi ASD
LA R | BURAIE & IRE . ik, T 5 APP
AWt o v B ) Sk R4S 58 A 5 L K
ASHE IR TR BB 4L, R L EXZ AW At
A& EVIMIEIRS, A B 5] )7,

43 HUWABERSN

2 1A, Y3 WBEIERSE . —MAIBmEME
SRR, Y4 T BEIE 4% . BB S MEE 4
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IR = I8 5 B 40 &350 F R 2 s 1
AT, B O TR 32 A58 B SR A IE 5 [
T A B2 s Y, HC 18 Vi 4 3 ) s R T
ASD JLEXTEIE K, BEASHE S LF/HF, SDNN Jf
KAl M=HRT, #ETMi{f ASD JL RS SE0E . PR iy
RS A RIE RS Mm = AL S REA A
BRI AR €, LA AT b A ) RURAE G AR T X b
%, AERSRET LF/HF. SDNN Jf42m M—HRT, #Fm
fii ASD JLE A Kok . BRI ZIRE . HiL, 78
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MG LEIRE:, A TR RS RE .
4.4 s EIERISAT

M 1, Y5 eI . RS E
VRS ERAL A, Y6 MEELES . MBIt 57
NeH A, MRIEE 9 Bas, Y6>Y5, HI ASD JLEEX )
Y s A RIS IR IR FERE . FITESLES . BB KT 5
D7 T DU B sh W v B F O K38 . IR ART 5 T
VU B 1 B i i A

M e Rr g, B BIESLER . BIE AR5 05 T2 DU i
1) 300 f e, LA 1 Sk 358 -5 [0V e HIR B 184 o 1 SR i
%, REfSHEE LE/HF. SDNN JfFE&(% M—HRT, #kim
fii ASD JLE RS FH. B RMIELRE . EA T
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