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Evaluation Research on Comfort of Child Safety Seat

WU Ming, ZHANG Juan
(Zhejiang University of Technology, Hangzhou 310023, China)

ABSTRACT: Lots of factors influencing safe seat comfort evaluation are put forward in the background of "big data’. By
literature research and big data technology analysis, various influencing factors of safety seat comfort by child body
pressure distribution index experiment, the distribution of human pressure distribution and the relationship between safety
seat comfort and safety seat cushion under different materials and surfaces are studied. The evaluation system of comfort
should combine the subjective and objective evaluation method based on big data. Through the application of big data
analysis method and big data visualization technology, it can break the limitation of traditional safe seat comfort evalua-
tion method and provide a better and more comfortable guidance.
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Tab.1 The weight of body partsof children at different ages
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Tab.2 Thetable of children's safety seat cushion size function factor comfort description list
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Tab.3 The general comfort rating scale for children's
safety seats

B
JERE 58 A TR
SRR Ry i 3
JEGEA RT AT
JEAE AN EFIE
SRS AN 2L A
SR i
S AR
JEBEIRA
SR R R AN i fi
ST Ii M

48
%

© 00 N O O WN P

=
o

JUEE B X 7 2 4 R AR L i JRE F) Ik 1] e ) Je
A EOVLA IR SZ , AN R A RS RN | A B S
T AR R R LR S A5, L2 AR Al T LR S
TR LERZ , SR S50 5 i AR T R RE A
XL AR L R, TS B AT

EPAE R R B E AN R TR, WA R
i, RIVGE— B B B AR E S5 48 i 1R, Ry KAy
TR A JRE A B 3 5 AN T I B9 R 0 PR R LU AT A
IR TR, TR I Ses2 e R 3R LA 2 59 07 e it 21 1)

Erb, XN AR R R Y R FEA R, AR
B 2R S 40 A A 4T
3.2 EWMIFMAE

JRE Ay T T 1 B LA 3 3 R T I 5
W QAR BE AT | LR S8 A A T R LSS S S
TE MR & 1 FE PP OEFE o, a2 LN g 23 A il i 07
VX AR AR T 1 B 3 T T 5 O vk B BIE S 2
BRI HTAG o A AR g 20 A P o 6 AR g 53 A1
B . 1A BR800 A, RERS ELULHE R H At 4 B
T T ARy A BT 4 TR 0 A B SEBR AR OO, f A
H B L B Y BT A E R

L2 2% 4 P Ay B BETH 2 805 AR ) 23 A1 X 3
(W 1) BRPNTERA ST R, B AR
T3 AT R AT A AE IR, TSR st 7 &

AhaRIEAM

)
Kherm ¥ KpaAaw

M - BEam

Bl AR T 53 X skl 7y

Fig.1 The division of body pressure distribution area
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Fig.3 The child body pressure distribution heat map of the cushion

R RES Pm, SFY Py, i A, A
R A (A 2) A3 AR E 10 A 8 brdse K
1 Pm, Pmy>Pmy>Pmg, ARE S5 Ak DL K Ak e ik
FE TR, 3N ABHKIKHET R S5>S,>S1. M 3 Fh
AN [) p T A 4R A =R AR a3 A 1 (LI 6) B
A ST AN R D e AR, SRS R AR, NIRRT
O3 AR /NG BEAR TR T3 43 AR AR RIS, A W AT Al
Pr#kar, Souk 1R W I T 22 N U EF S PR AT

s, L
R
K
H
| | |
20 10 0 10 20
HEFAXIE/om
K2 Ae3py 3 FhASIR] i vk AL

Fig.2 Cushion of three different surface modeling
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Fig.4 The 3D distribution of child body pressure
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Fig.5 Peak pressure and time diagram
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Fig.6 The pressure distribution diagram of three different surfaces of the seat cushion
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Fig.7 The image of children's safe seat comfort evaluation



538K 4221

RIS U2 42 A & 1 BE A B 65

PR E e K 12 P TE R B A X A S s AT WA o X1t
RO Ak B A A O A G IR AT A B AR K g
JF, ARG 0 ST R X BE 4T 70 JEA B, nde 4
JERFFARL . TIRE. (R . HARTERESE, A sUAL Bl AL
ARBEUL KA FhEE (5 BB R Bk, PRl g—
L, MERR BT B ST OB, A5 A LB A
(gt AR i AL eSS IS NG AN 1 €115 53
ARIRMUCL: 2 PR & G PO AT, RO TR AR A e it
FLYORR R T RENE , T &7 1S BV R P R, R X
AR R AT B (R, S A i e T )
151 BRIREIRIER L 0 B A BRURRAE 25 PR 3R R i L B
4 R A B PO HE A A TR A

4.2 T EIREIES T

RAHIETE 5T B BR8N 7 BoA QU AR
e AT ATy Ak | EAMAA . B, REEEEOR
A4 H B, i SEER BT B AR AR RO 1R B A SN L AR et
TR K AN . B I RIHERS , T R
ARTH B, SC 53T B Bt o i B UL, (B
Bl FA TN RS E [ B9 D RE

KRB RE ] 73 h R L WA AP0 .
b EEREI . KEHEREW K], K45 77 ik
S SR B AL BRI, SR AR A S s AT 0 28
S TRZBORRIALBE, MU T AL G0 i R EE I AR
AL, TR T AR B DR SRR . KRS B 7
MR RE T 84 . B0 IR S B WL AL, LAk
48 LR WLE A AT (9 K00 S PP AR G | T M Sk
FWSERR, L5 T AR

JLEZ A PR ST IE PEPE N R i iR, e B
LT B 52 ol 3 B AL HORE o B DA D 2R 247 B AL
Heff, ARMEREIC IR H AR % 1 4z i . thBA R
20, AL AR EF I T A S R AT BT 2540
TEAR BB IR AT Y o REE BRIz A
TTRET 5 73 B DR H A R S K a0 AN FEARORE T2 e Y
WEALIBORE DO 2 e 7 38 B2 PN A A BE DL AAE 53 BT
AN I RS AT, R A QA B A A 4
ARIBRE LR IE T BAARREAS

43 HMERTRAULEIN

iz IR Bt iy T AL B A | R RS dle v Bl 6035 1Y
R A5 AR A5 TR RO AL B J7 1 s ok, i id
Pl 8 e 5 B 35 TR AR B AT BE 1 il A 21
BAn Al B, EANTA S BEARAE T 1% . ML T
T Ge i L B8 22 4 JAE ey 1) &F 265 B2 B B9 3 2 WP
FHEFE R, KAE 0 nT A AR T 15 22 4
JREAR BT T PR B AR T UL PREE L AR
IHe SRR A% 98 R ey 7 38 3 2 LA B SRy BRAPE 0 i
SRE TR T AR R . B .

5 H4hiE

A S e X L2 2 4 R A it B 3 JEE R T PR R
VAR FE PN Tk o b, R AT % WS 9 9k oy
e, R4 LB 2 2 e AR ) A A 3 P 2 ) PR 38 1
i 38 T AT 0 ) 3 ORI A UL R B Y
oK o AR LB A Ay e BR A 3 BE PPN WF S AT —
EWSFEHE, 18 % D7 kA5 SRR B
P T AL B LU RGBSR RO, LB 4 2 Ay
B BV R AR N S8, )L 2 4 R A LT
AR R

SE -

(1] PEscHR - e REUERHG AT 2 TAE S 4R
RASH[M]. BUM: BTN H A, 2013.

CUKIER K. Big Data: a Revolution That Will Trans-
form How We Live, Work and Think[M]. Hangzhou:
Zhejiang People's Publishing House, 2013.

[2] ¥, MESZLL, bR B X A SCHERERUR VRN 1Y
BrEREFE[). #2218, 2016(3): 90—93.
JANG Ling, SHI Li-hong, MIAO Lin. The Vaue of
Big Data on the Evaluation of the Achievements of
Humanities and Social Sciences[J]. New Century Li-
brary, 2016(3): 90—93.

[3]  WESRAT, BRMR, WA, FRIEJLE 24 R AT B0
AR BRI 5% Tk, 2017(1): 22—25
PAN Le-ren, XUE Jun, HU Ying. Analysis of the Use
of Children's Safety Seats in China[J]. Automotive In-
dustry Research, 2017(1): 22—25.

[4] MATTHEW PR, SHEILA M, EBERT H, et al. Effects
of Vehicle Seat and Belt Geometry on Belt Fit for
Children with and without Belt Positioning Booster
Seatg[C]. Sring, 2012.

[5] JESSICA SJ, KATHLEEN D K, NICHOLER O, et al.
Factors Affecting Tether Use and Correct Use in Child
Restraint Installations[J]. Spring, 2014.

[6] YE Ze-wei. The Comfort Study and Evaluation Model
on Children Car Safety Seat Using Grey Related Anal-
ysis Method[D]. Tainan: National Cheng Kung Uni-
versity, 2001.

(71 ZME. WILEEHL 2RI, AR T+
R, 2016(24): 274.

LI Sheng-nan. The Design of Safety Seat for Children's
Car[J]. Shandong Industrial Technology, 2016(24): 274.

[8] EmRER, B REUE AL BEH R A A BT Y
N FHBFSE]. A% TR, 2015, 36(22): 9—12.
WANG Xiao-hui, QIN Jing-yan. Application of Big
Data Processing Technology in Interactive Design[J].
Packaging Engineering, 2015, 36(22): 9—12.

(91 ok, ggefe, R R4 R R G S AT b
WFFE LR [, KA RHE, 2001(6): 13—16. HUANG
Bin, JANG Zu-hua, YAN Jun-qgi. Research on Dy-
namic Comfort of Car Seat System[J]. Automotive
Technology, 2001(6): 13—16.

[10] BRA&GWI, &mele. REHES = MER S LB
ARH TN K (). F13E T #E, 2015, 36(8): 6—09.
CHEN Zhi-gang, LU Xiao-bo. Changes and Develop-
ment of Information and Interaction Design in the
Context of Big Data[J]. Packaging Engineering, 2015,
36(8): 6—9.



