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AT, [ShEHREIROBEMAME Y X 7 5il) REL, $hIE0 HREE T — & (235 < B OGHE S ORI Tk
BL ORGSR & = OFTRERMITICE S  BFZUETMTIEZBRE L, S OICHTEE AV TR o
BN GRE ) B BB LT BEH MG ) A7 23 L7=b DO TH Y, LLTFTOHEN LRI TV 5.

H— [k T, FERBEFYNOY X7 78220 FTPav X BT 5ERN Y X7 M FiEOBRED
BHEMEICOWTHRARS &L b, BHEERICBWT, KEEEEIT-OMERED L S B EREEZ I T, KE
DGO L 5 R EEICOEHTOIMNERD D Z &2l 2, 612, HEERE ) 27 2HE L H D ABD
HR I B R SO & B2 WG S5 D TE BTl 2 3 T2 LSBT RIC B W C RS = 570\, 2 2T, EEIRF O SEERAUE
VA7 % ERBMIZEMT 2 72012, ANMOBERGHERKL & REEEORAELZFMT 2 FIEEHTICHE T & &
BT, HMPEERANICHCTEFT-RETHE ) 27 M T EEME T 2 2RO E L.

B TREREV T L DS EE ) O B BALTIEOBE) T, SR BRFEALEI 23 - 2T L,
BHRELG DR & R 2 L, T ORENEERLT B FHEDOHBIZO W TR R7=. 9, £ 16 FHIOAN LD
BRI 2 5 L, SRERG SR OB AR 2, SEBMTZ AW CoirT 22 Licky, WmEEG#ENIE
DOFFREYE & BSOS O, B X UB#EKISRENIOEEB(LEIT 72, B0 2 AV T2 RS E Bl <
i, AR ORERIE CEE SN XS - BOSHERSICHN, TS OFRARS S « SOSI SRR & B
BLHYDZLER LK. F72, W8T — & 228 (LARHTIEIC X RIS EI L Lz & 25, $mBIB5 RSB IAEE
MEzRBRhhfMETE5Z Elbhotz. DI, M Sh BN R %, BF#RCFRE R &, 28D
HiAEECERIND [hAhs ) CEHETLIZLICLY, Vi#KSENZERLL, ZhE ki~ y 7L LT
WRT DRIEERE L. &EBIC, 9IRATFRT 4 ET ML DEHEIV I 2 b— 3 i kY, mBIRH#EKE
HEE, BRI IEHREERLREICHE L, MR OEHR XA -2 BT EH oI L.

W THIRESEMATIC LD R SUERAERE TEOMRR ] T, SRR R L OERESRMEITIC
£ B R JGSHE AR TIEIC O W TR T2, 9, ABEOEMEE U CREENEE NIl 52 & &
OB BHHEEZ G T2 L2 B E LT, BHBIRE, —ERTmSEE, MeAMEREZITo72. M T
R DBEHIRIL A RR T D MG OXEERIEBEZBEL, TL— FMUAREREZITHY Z Lk, K&k
OFE L GUERAME L OBREZIEF R AT 0 v 7 TICEVEHR L. 612, 71— MRLALEROH
By alb—va VEARERMITICE VTV, BEMEFEDORE L, EBRICKIT 2B EREEE, KEN
EOOTREE~ELH L, 22k, 71— K CEUEERMIE DRI B E 2 T 7o W GO O3
I K DEUGR AR E I TICEHT L 2 LN TE 2,

FhE (BIOGOATICHE B L iER OB RERAE Y A7 OFHE) T, B8, F-EThonki
BIFGHERUG I L OV EZUETAE DT FIE A B OB RWT, BB OB G DG R L - EUE U
7 Oz T o7, T, KEREEZ BRSO NTFEMARERTT VERBEL, ENMEOT v DEERO
T AU RIT KT D S DRBIZ SO THRE L-. ZiUc kY, RIS NBEEZE Y 2 7 ORI
Bk 2 Z L2 ERENITRT & & Hic, SBEIRFOIRMAER A E 518 TBN 2 i EBA XS & WIRE 2RO
ZUEREDON T 0w A% BB LTI-FHRE Y A 7 S FEOFIEZ R L.

HHE G CIISECELNIMELRIGL, Amofme L.

DL BB 2 ARG, hIREBIR OSBRSS EICHE L, ST BRERE T — % 26 H U 7=Bi# NG 6
OFNTFER L CHEORMER A FEEZREL, TROERAMICH WD Z & TIRAIERISTE 2 EE L
T-BEZUE Y 2 7 Tl 24T - 7.
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The evaluation methods of head laceration in infant fall accidents which are frequently occurred in daily
life were constructed based on the developed methods of evaluating the protective reaction in fall and
the skin laceration. In the evaluation of protective reaction, the natural fall behaviors of infant were
captured. And then, the effectiveness of protective reaction was defined by the skill of protective reaction
which was calculated from the all body joint motions and the duration of protective reaction which was
quantitatively extracted by the change point detection methods based on singular spectrum conversion
methods. The multibody simulation was used to confirm the validity of the definition of effectiveness
of protective reaction, and the fact that its effectiveness had correlation to the head velocity in fall
was clarified. On the other hand, in the evaluation of skin laceration, the porcine skin was selected
as a human altered skin and the mechanical properties were measured using uniaxial, biaxial, and pure
shear test to confirm the validity of porcine skin. And also the porcine skin laceration experiments were
conducted and the force based formula to predict the probability of laceration was defined using ordered
logistic regression analysis. And then, the skin finite element model which has epidermis, dermis and
hypodermis model was constructed. The model was used to convert the laceration prediction formula from
force based formula to strain based formula because the force based formula depends highly on the experiment
set ups. Finally, two years old child head finite element model whose skin had the porcine skin mechanical
property was constructed and the fall simulations were conducted. The input condition in the simulation
was decided using the results of fall behavior analysis. Then the probability of head laceration was
calculated in some fall conditions. As a result of these analyses, the relation among fall condition,
physical property of impact objects and the laceration probability were clarified.
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