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Evaluation of Ride-Quality and Incidence of Seasickness (2nd Report)
——Mathematical Modelling for the Analyses of Psychological Measurements——

by Ryusuke Hosoda, Member Masakazu Arima, Member

Summary

Measurements of motion stimuli, physiological and psychological effects on motion-sickness and
ride-quality have been carried out by using ship-motion simulator. It is essential to take into account
of the physiological and psychological effects for the analyses of motion-sickness and ride-quality. The
meaning of human expressions are always emotional and sensual, so that it is very difficult to obtain
quantitative measure of these effects.

In the present paper, the authors propose a method for the analyes of results of psychological
measurements. A mathematical model using the hierarchical fuzzy integral is developed and is applied
to the analysis of results obtained by the Semantic Differential Method (SD-method), one of the
psychological measurement methods. Since the physiological and psychological effects are neither
independent nor additive, the fuzzy measures that correspond to the degree of contributions of each
physiological and psychological effect give good quantitative measures for the evaluation of motion-
sickness and ride-quality. The mathematical model developed in the present study may be applicable

to the analyses of results obtained by other psychological measurements.

1. #

EHRZOFBTAWMEEICB VT, [REEREgE
Bl (DO 3 2 v —%) 2RV TEREERE BRI
BiEANS R A, B, OB, BER, BTS04 mER,
AR, RIEZOHNZEETTH 2. ZOEBROEHN
X, BOYEN, BOLMDA D= XL EZFHTEZ LI
HBH, FYYEPSFREDRRIGEHERBIZ D T2,
B, EEEYID LT 2 ARBROE CQEHED H 3 S HHlE
HET 2 2 3T O K REY, HERIFOWERE DKHA,
ROV BT 2 BEOKER, TRES - EEY, O
B NPOEROBES S CTEERER 2D Z L HE

il

* KRB IR T
KB SRR b TRl

FfEH FRSFE1A 11 H
BRHRST BV CHIR FRSESA 19, 20H

R, EEER, LEFENRML S bIEHEINTY 2,

FIT, EEFEEIRCBVT, BROYEVEREL
TR DRI L CRANCERBLT 2 Lt E L o h B RIE
DEALEIR Z 3 7z 0 ORIEIHEE 7V OEEEITo /. ©
DRER, 77V 10, 77V 4 BEDEZLFHE2FET
NMCHERTEBZ L ERLEY,

Bt ERIC B W T, £EERA 0N RERBRART, KT
BICLHEERIO 1 DTH B SDEHED T 7 — b IRE % K
LT3, Zhid, EERATEROLIERE, 4EREOHER
FEONNBEROEZIEET 20 THY, RROEFET
it CEERERED B EEZBZLIZE B, LML,
SD HiZ & 2 AEER L S BFE Y PE, EDLHIHL
A 2 BEB EORERS T 301, SEROFSC
S A MR MESESHES A T nizY, EELLE
B2 LBELY, FOYRRS, FTD.LHUOERITICERE
PHTA201EF, 0L RANBEROFEOESVE
ERZEIET 2 L EB0h B,

LT, 7y — b OBRMEREL ST Y Xt

NI | -El ectronic Library Service



The Society of Naval Architects of Japan

452 AAEINESHEE 1735
FT2ELZEREZEOMNL, 2O0H50EEWEHTER T,
IMEMEEREEL SO TIEAT 37200 T VOEES EHR ® v3Iav—yAT, MKk LERL BTErOER
YLTWw3, RcAvshaFHELELTRT Y7 — ZED Y, IEES Oy b &~y R¥T7EH
HEONBCEbETHEBIL7 7 V1 BA? 0FEr2HL ERE OEEICEL D 1T 5,
= ® MFE, OfE EREEHY 5,

< s @ FTHLWICETE7 - M AEEEIET 5, (Fig.
2. TYLHEFHEO - DEFERER 0 £58)

2.1 MRFEEEREEOBE G PR, BHRTHEO4&MIHIE Rl T 5,

EHEOME DL T, XEBIIERON TR EDTE ® EEEBIAT 5. Bt 20 ¥R E U, BrPER
MTIEMT 2, Fig. LIZREN3 L5 LXBXH= PR U 7SS0 adkT 5, 2 o 30 B
3.0X1.8X2.0(m)DF ¥ ¥ & L TE, HE, #HEses 20 D EIBEH B 21TV, B, 5 5EICEREOR
ZENTES, BENCRMEEZHW WS, FHUEB S 5y, HERREZEIZODWOEEEBE2E L CEMY %,

FBRUEHFH E U BB ORI, BRI, BT THY, @ BiEKTH, EhwmE, O, FREFY 2,
IR BB OBER IR £ 5HAIL T 5, F/z, HERHE Y, BooMcETs7 vy FRAEERET

DEAERE & ROMRBEEH 2 BV TRHIIL Tw 3, BHER %,
FEIEHR L BARE L Video B 2V THkE S 1L 5, © BAHR, BARRZEREFD EIMFHIZ KT 5,
2.2 KEROBE BEELRDIAL, EEREKTT 2,

IR EER W BV TRV S N BRI, i (RIS BEEROTFIED, @CEMENL T v — kR E
100°), BE0.2, 0.1, 0.3(Hz)) Th 2, LB HEE  Fig. 2 \OR7. BL, FIEOTIEHRECEIY % &M B) i3Hl
— AL T ZDIEIEE 3 ETfTbNz. 1 BIOEERDE aEhTn3,

E2EEMIE 20 28T, ZOMNCRIROEEHR, 77
— MR Z TN 10 HARESED SN MBREIEE F MY 27 v — FRE

%@}%ET%)&’?&CE%T%j{%—"ﬂE, k?ﬁé&@%ﬁ 30% BTFOSBBE20TEBLET. BETIEZA320% 20 TTF& V.
A » = e . B A = vOEED LB, SN
ThB, BAOPEER BT, A—EBREHT 2K O T BT e 2N
A} =1 > kd a =3 | # k n ﬁt
Brid 3 LA EOR % 5 < 2 L 2FAlE L, SRR Y R EN RN
) W 1 1 1 1 i
> 3; =1 > 2 > -
UCRHOR U Ic B2 ET 2 X 58D, BE OB) BEmEConT.
. oy - . N - - . L i i L 1 J
LR E LT, BB B 2 LI & B HERED e ' ™
~ - ~ s ~ = > Sﬂﬂﬂ C) ﬁﬁﬂ) i T
T D LB 2 LERRISOR(E 7 >y — FEEI & Re e g
> TR, EBOFIEIZLITOED Thb, BEl D) Bkl ROBCBOETOEBOETR?
B L1+ mpruw
1 n = 2 o [
@) B HOEERBEO A, EERATCHR, i, O BB BE) [RDLELIal—] KE-T, ESMLETH?
Bz BT 3 BEORBSE T 27 v — NS ®OSOEHAKEDVT, ODHTFE 0.
N _ R T e T
3 RS A L I It L 1 1 ] Buo
4 Bowk L—~L 1 111 go@Esf
5 BEPHhE L L 1 L s 1 3 BL
8 Db¥EsHtw b ! . . ! ! ! & DiFis
7 JEn i i ] L 1 1 ] PEw
8 "tbLt‘u‘ L 1 '} 1 1 i i ﬁg,g“k
e I 1131
11 *mbk L L 1 L 1 1 i} iﬂ?:
12 @aw S S S 8ok
13 Buo L 1 A i 2 1 ) m‘:
14 iﬁﬂﬂt{ L 1 1 1 1 1 } §mf£
16  fLapyw b . . . ! . Mot ER W
16 @Ok')l’f\: [} i i i 'l I i “Ef;
17  of&nhw U ! . . . L . BbL
18 FhtTwd L—10 41 ﬁh'cu;i::
19 FRAlK L T E S S BRI I
20 e L ' L 1 1 1 N
21 gql‘ft\ | — A 1 1 1 1 JI g;;:
22 FTN " L £ L 1 l L 3 m,‘f
33 ;f‘?b‘bu\ e St A
25 L L L L 1 1 1 1 §¢Et\:
26 &t&mﬁa L i 1. 1 1 1 ] E;L:\
27 nﬂ%"‘ i 1 1 i 1 1 5 rg“
9 . [ I 1 3
I T e e e M L1 2
30 g?% L I 1] 1 1 L 1 m"\

HE F) BEOZr#BAMCHETAE, RYLMEESBLETH?
e L 1 1 1 ! i ' Ttk

ZHHBOMES ZEVEL R,

Fig.1 Ship motion simulator. Fig.2 Questionnaire on ride-quality.
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Table 1 Results of factor analysis of adjective pairs.
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Fig.4 Schematic expression of fuzzy integral
introduced in the present paper.
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OVERALL EVALUATION OF
MOTION SICKNESS & RIDE QUALITY

I | | l
ENVIRONMENTAL MOTION-STIMULUS PHYSIOLOGICAL PSYCHOLOGICAL
FACTOR FACTOR FACTOR FACTOR

| | VISUAL | ACCELERATION | PHYSICAL | [ AUTO-
SENSATION CONDITION SUGGESTION
| [ AUDITORY L[ STEADINESS | - AWAKENING | L[ "ANXIETY |
SENSATION
: | [ LEARNING/
SMELL MAGNITUDE - HUNGRINESS | EXPERIENCE
SENSATION
- THIRSTINESS |
| [ THERMAL
SENSATION

Fig.5 Hierarchical structure of the evaluating process
of motion-sickness and ride-quality.

Table 2 Categorized adjective pairs.
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11 A — BBRU 7,

15 HBLAPTWVL —Hoff&iz v,
23 FTHITMHRLWYL — IFIokLn

SHEBRAY, 2, BEER7 vy — EMDOEAHR
NEBTHD. FERL, FHFOEFZVLIEEL, 320ERK
EFhTwaESS [Ebounl-—wbliw] M3
ZET, FSER B 2FE50EAVOHERHR~ S5
Ll DENERIZBVLTE, BETHEEsEL TV L
EZz ohaBaay B2, FE—5n) Bikvik, &
HEREBZAS 5HOBRFANNICL > THHE A DL
L, &EAAMT 2 -HEOELL T h2ho BRI
T3 FHA O HHICEF S L T 0h», BFIKERK
g 5 EHEOZELAIE D UL i 3 2 TR O ZE (L a0
HELTW30» 2R~z BERLI & 5 AR ESK
BEHEEIT S BE, T OFEERLT L IMEEETE
FLTWwW3 LRBORW, 22T, H¥5E27 7V 1 HIE

Table 3(a) Degree of contribution of adjective pairs
on environmental factor.
PRER [Fs5o0k |Wofy L B - JiSu - |:; A
BEER |-gblLhy] - BEt | Belwn B - B
ff’; CZ;‘ 0.38 0.42 0.42 058 0.58
Wkl L
Cwmn| 075 0.09 0.39 0.42 058
Mg -
ﬁ%‘; Lu| 086 075 0.0 0.42 0.58
B g | 058 0.8 058 042 075
Hﬂéf“ﬂh“ 071 0.42 0.42 042 0.40
Y]
fﬁ%f;ﬁm 101 075 0.86 0.58 071
izl 1.01
a=0.07

Table 3(b) Degree of contribution of adjective pairs
on motion-stimulus factor.

B4 B | SERLE [EVIFAW- [FbDwnk | #ehh - | B50h

HER - BLw [bEEBLL -EbLAV] BExLW - Rw
M‘Eﬁﬁ 024 0.24 0.24 0.24 0.24
i ‘g‘g’j LL‘L 1.06 0.0 0.85 0.16 024
wEovE] 106 1.06 00 0.49 0.0
ﬁg ,’:‘f’f w | 085 0.24 024 0.16 1.06
" 5_”;;‘; .| 106 0.98 0.95 0.85 0.0

f,,?%f%;; 1.06 1.06 1.06 1.06 1.06
SRR 1.06

a=0.08

TERTHAFHELLT(6)RTEINE 7 7V 4 O EH
WV 5, BIEEFXC N 2 FHiE I, 3.2 @THE S NFEE
BROEZECRLLMIEEAVWSILET 2, $/2400
EREx T EME L LT, 7y — b AEORREA)
~D) DFER %V, RATHHE L LT, RU < &M F) Off
RBEfAw, HL, EBRETOSRRMEERICNT 5 RIER
X (L= 3) L7z,

4.3 BATRERBRURRRS

(1) FEV.LHERICHT 3 BEFANOFS

%9, 4 20BERIINT 3 5 HOBBANOFEOES
wERDL, 7y —bOREELSH SN BRERICT
LEHiiE % d; & L, 5 HOBRFSO@BETHEEE 7 7

4 EALTHELNFHEESE v £ LT, ADAZR/NET

X377V E g #FAET S, HL, I TKDBR
E7 74 QIEOHIE, BRE n=5LLT31Ths, [
EENT7 7 1 flE% Table 3(a), (b), (c), (d)
R, £, NAERRZOBEAANEMOTESOES
WERLTEY, FZARROERIINET 3 2HOER
AN 2RI L 7: L EOHFE5OEAVERLTW 5,

Table 3(c) Degree of contribution of adjective pairs
on physiological factor.

£ e | B RO - | WL - [ HEATOWE-| DLW

®R® - B WBOENE ERE RhTOE - By
"E”_“'%U 00 0.13 0.13 097 0.0
"%ﬁ%;ﬁgg"ﬁ 1.02 0.13 0.13 0.64 0.13

i mgﬂ,&& 0.64 1.02 0.13 0.71 013
gﬁ;&“ﬁ; 0.13 1.02 0.97 053 0.64
g:('fb ;l;t: 0.97 097 1.02 0.13 0.0
fﬂ?‘éf%g 1.02 1.02 1.02 1.02 1.02
2isanE 1.02

a=0.07
Table 3(d) Degree of contribution of adjective pairs
on psychological factor.
LHEE | ROE | EBOVE | FIAE - [BLAPTOTITILL
EH - ARE | -gbLEw] BBRULE H-REICV-2085 L
%“%-?,; 0.0 028 0.70 0.65 0.0
mEoVEL o 028 028 028 0.79
m;;;;éﬁl: | 097 0.80 0.0 020 0.0
%Lq;’;?&‘( 079 075 0.79 0.20 020
?’i”;tk 0.65 0.80 0.79 075 0.0
f,f?;%g 0.79 0.80 0.97 0.79 1.05
2faE 1.05
a=0.08
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—77, TZABNOERIINIGT 5 2 HOBEFANSO
SHOBEFAN ZEMCFHEL /- L EOF50EEVTH
D, T2BRD> b BRI, B1TIRENZEEANE
B < 4 HORAFN 2 FERICFHIEL 72 L & DFEOES
BPRLTVB, ¥, RTERCR SHOBEEANE TR
BT L 2 2 0FE50ESVWBRIN TV S, o3 (11)
RICB T 2FHEEET, AR LR D/NEVEEZRLTY
e, EEAANPOOFEECEL CRBETE
BRENR ENI: LEETE 3,

(a)ik, BEERINT 2 EEFFANOFSOER %
RLTWB, RLD, BOLHUTIE B, [BEW] 235
BELTwazexsfz, Biz, (Pwv], Boull ofissd
b¥ CHEEZ0.75 LY, Zhiz [8Ez]»mbs &
ZOHESEIX0.86 L7022 LAVB, (e ], (W1, (88
Az, [Bx Lol ofiasabe CEMBREERO &%
BT ZENTE, [¥bhLRV]EHEHBTRES TS
OO, FET B LM > TEFDESRNE L LB T Lt
5, —7, {BrLul, [¥bliw)) OFE5EZ0.42 T,
Boo{lgEzal), ], [Bull 0%F5EIX0.58 &4
D, ThesDFESOHACRMENSHIEZEhTWEZ L
D35, FRfC, [P BHRTORE5EIZ 0.42 T, &Y
D 4 MOBEFC & 32HF5HEIX0.58 L b, i3 Nk
WSl ENTwa 2 L3, —4, TBEZlev]
BENERZBIRIC D 243, BARFANOBROEE 2 EE
WANRS L RYURHBERTHZ LW s b,

(b)), BHERIBERZN L CRE & Wi &EEFAO
HFEDERWTH D, LD, BERBICE {Ex L],
Enl}bszuid{feblLiznl, bEEsL v} 0fAs
b TEIRIREREHHETE B Z LA 5,

(C)FEENERICH L CRESNICHFESETH B.H
NTW3] OFGRREWI L2, Ihid, HEED
B L ES L OHENPKENTHSI I LS b A WHE
BTz enTEs, e, (Ee], [EhTtws ]} o
AEDET0.97 DFGERLHDTBH D, PEEISBEI O &
RUAHEIBFFICES L TV Z EFFAKRENT &
ThHd, HL, FEBRIYIL (11 AhAa~12 Aba) wE
fEEhrz0T, BEMICERETI BE IR 2 aJgetss
= 12N

() OHENERENT2F5 2R/ LT3, BEEH
SHIBHM TR ZOFS RN EV, {23 L], [¥b
Liwll B0 IRRLEL FRER ] OAEDYET
ZOHEEBRKREL KD, Z2Th, ([FEkl, [€bLi
Wi} e [BRLS, WoftEzdw], [9ok3Lw]}
DN HEMESRE D 3D,

g7z, [¥bLlizw]0F5EIIZEMBEEERTIX 0.38,
BRI 0.0, LERMER TR 0.28 L2, FU
AN 2 5 b 2 OREFNBE T 2ERIC L -
TRESAZD ZENHB, B, MOBEFAN LEST

3k, ZOHEEIEHIIKRELEL>TWDE LY, &
nNenRIVHELMER ST, _
4 DDERIZXT 3 EAANOFGF 2R LTS 3
CEIERIEER, £ENER, CENERE L SHOBE
R OHABDLE TEFDHESRIKREL D, ZOKELS
b, 42U FERENL TR EEATHEEL THE
LTED, MMkt e U ES oy LS
ha,

(2) Fo.oHueHT 2E5BEROFS

wiz, 'Y OMOBETHEMEE d; £ L, 4 DDOERIK
T3 ERFHEE 2 7 7 ¥ 4 TS L THE S W IFHlER y;s
LT, ODREBIAET 7 7V 4 HEgORERT
3o ZDBE, BEER n=4 THOIRDONZ 7 7Y 1 JlE

COBTB LB, AESNAEEEROFEDOEAW 2

Table 4 1233, ROEBEFH X Table 3OBHLRKTDH
3, R, FERZEM TR ZOFE RISV, ((BE
RER ), [4BOER] &2 ik (BRAEER], O
BNER ]} OHAEDRTEOFERARES KD I LN
HohThHd, BHERBROATE CRED OHITNT 2 FH
POX3 BT 20BNV T, IhesDlaEDb
2L A EANLRFEESEVELIFREIZYTHL &
MM T B Z LDSTE B,

—%, SEOEBRICE VLTI [ERBEER] IR L
L CHREFSLTE ST, EBRORER CRECH T
2OEEOEB/NE L, EBYOMMOFHRICBLTHLZD
FHEFNZSVEWS ERREL, I, BHERERICI
FrEUYHOBER —ECRhizltickdeErzsh
%, '

(3) f#HTE 7N DOZYEOREE

KR E T & - TSN BERN, SEROS

Table 4 Degree of contribution of four principal fac-
tors on motion-sickness.

PTRR(BERMN EBEDN

o bii%J

BER|MEA E A | T A
;1; g 000 | 039 i 029 | 0.4 j
L
3T | o
';;ﬂé? 0.00
»‘gfo;ﬂzg 097 | 095 | 081 | 086
B H 0.97

¢=0.05
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EERAWT, T OMEECS D 3 0EEDE(LE B
THILNTELME I MOKRIEEITo 12, Fig.6(a),
(b), (c), (d)WHFERSRERT. Kk, BIEEROH]
B CEBER O R OF D L OBETHI R D 5 WLIZTF
RIZEE L EAVERL TV S, EPSHREAILERI
kotEon-THMEERETHD, AKH (FF NV A) 3R
FELEBELY » P4 BOEFVCE SHDBRT, BE
RN B EBEMEEE 7 7 ¥ 1 BO L TR ERO T

Exp. No. 8 s Exp.
Sex : Male (felt sick) I: Modet A
Stimulus Rolling, 0.2(Hz), 10(deg) I]I[I]]IIIUI Model B

Environmental |
Factor

Motion-stimulus |
Factor I

Physiological 1
Fa(y:tor g ¥

Psychological | e}
Factor r '
Di

iscomfort \

/ Comfort

Overall

]

Evaluation [

(1]
Fig.6(a) An example of analyzed ride-quality.
(Male, felt sick, Rolling, 0.2 Hz)
Exp. No. 38 m ;x’;‘el A
Sex  : Male (felt well) —/ Mo
Stimulus : Rolling, O1(Hz) 10(deg) UI]]]][IIW Model B
Environmental | X . |
Factor ! ’ " N v N 1
Motion-stimulus X , ) N X . N R |
Factor [ ' ) ¥ d ' i " ' 1
Physialogical 1 s , , N N ‘ }
Factor I ' i " ' v N i N 1
Psychological | . R . ; . |
Fag tor g I ’ % T L
, Comfort Discomfort \
Overall ( . . ) |
Evaluation I ' i § 1
0 0.5 1.0
Fig.6(b) An example of analyzed ride-quality.

(Male, felt well, Rolling, 0.1 Hz)

EERD, ZOBRE2EIZ7 7 V4 BSLTHBNBRE
THETH 5. BEFTEZ B HEREEN (ETVB) &
B EBRCE N RERIENT 3 T HEiRERE 7 7V 4 ]
SLTELNERERL TS, HTOE)YELSDFE
FEWRAL TR ERE ORITIT X 5,

(a)iZEHE RS 0.2 [Hz) ofE X L CTREFF 2
LB E T 2 b DT, EE, EFNHETHRARIICK
ELEML TR LMD, (b), (¢)iFAE—HEED

m Exp.

Model A

(TP Model B
Environmental ftt—t & — ]

Factor 1

Motion-stimulus | — I
Factor " !

Physiological | , , , A . . N |
Fa(!tor g { T T T

Exp. No. 68

Sex : Male (felt well)
Stimulus : Rolling, 03(Hz) 10(deg)

Psychological ., . | ———t |
Factor f !

Discomfort \

Qverall 1 N + % |

Evaluation ) o

Comfort
L

0 0.5 1.0

An example of analyzed ride-quality.
(Male, felt well, Rolling, 0.3 Hz)

Fig. 6(c )

) Ex.

Model A

Iy Model B
Environmental ettt % +—]

Factor T ' ' ! ) ) 1

' @V . \ |
4 ————t—t+——]
Physiological

Factor ! ) — ) ) ' 1

Exp. No. 80

Sex : Male (felt well)
Stimulus : Rolling, 0.3(Hz), 10{deg)

Motion-stimulus |
Factor !

+

Psychological b} ——
Factor i

4, Comfort

Discomfort

@. ]
N

<

Overall
Evaluation

0 0.5 1.0

Fig.6(d) An example of analyzed ride-quality.

(Male, felt well, Rolling, 0.3 Hz)
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460 HAEmRFES

MXE H13E

R A 0.1, 0.3 [Hz] ot 2 RAERERTH D, KEREF
RO OFRED R o7 TH 5, (b) DEBRERTIL,
ZEREREERNAE AR L 127 HRETEME b
RAFMZEMRLTBY, BEOZEHZ bOOET VN
LRI ZRL Tnd, ()T, ZHBEERIZRS
FIZZELL Tu3 boo, BHEfEE RREERC, BERT
MRETFRE LW S T3, ZEMIBEEERSE D Ot
T EFEDNINIEE2RL TS, BTNV L BE
MR TRETOERH 25, EOERIFIERIZLS b
DL I PUTH2, BEFHMEE L Cidde L5 4 HOERD
FESHER & 0 EBIC X 2 BEATHICE . (d) I3 BIDHER
HD, BIERTH 0.3[Hz]izxt T 2R TH 5, BEHE I,
RS RE L BT B I b5 T, 7 VIR
REFMIL T3, Zhid, SEERE N 5 HOBER
M CEERCH T 2H50EGWERAL Ehilwnws
v, AT 2 BREROEAZERESCET VBT
p3rrpELsFREALTwsEELLNS, Bb, E
DN BE S 3 BEOER, Hicld, SDEC BT 3 EE
ORI+ EESE T L R2RBLTWS,
M EDWHEIDRER, Az BWTIREL T 71
T, SDEZBEAT 2 5A 0BT OREVS, FD L
CHEET2EROBVCH SR Shiud, LHE
SHAFEROEFTIZ AW S 2 L BARETH 5 L ¥ & L s,

5. #&

AL TIETE D LHIOFH & W 5 ) TREMTL» b
EAZOKE ZRMEOYR T, BERRFEFTSHELLEEZS
nAEREOERMCERL, ZOENTFEEERIT
Lz, FHEEOMREME (Blz X, ¥l 2HVW5 L
Vo IEROENFE TR L, @&t sbnin
SEBUFEEE B -Ee 7LV OBEER{To 1,

SEATHIE B RAD T MR Bl 51 2 IR R R T &
Wk RFHiEiRE 7 7 Y s BIEREEAT A LT, &
R TEAZENKE B EWI FINROFE OOV ELE R
RATICEE YT 5 L BNA[gECThH B L 2B b Lz, B
WEF VT, T LHIFHIERR 2 ERERCRET 5
L CRER, FEFFANOFSORERHBELE L L,
Lo L, 4EOEHFEERO LEFHTHER L a7
FTEYLHOETCHHHASAIbITIEZL, Lid,
AN OEFONRERD S E—RICHV 5 5 D YE:

(]

W, BOLHOBEROMEE DB 2RVOHT Z LW
HTholZ b o, BRANOREVHT T2 ERS
DETHEZENEOMER T, BRIFERIC L 250
FER, AL CHES NILEBEIEE 7 VIR ORI R
DOFFCAWL I ENTEZ EEZOND,

A CREL LOHEAEE T VOFEIR SD HED A
LT TRE L, Mo LEEFHIFERC & 23R ROEYT
LT EATEET, HERENLRITCOR#ETH -
e OEBOE(LE BN, T2 8 TELEE
ZTWwd,

AR ERTT 2 2H20, £, BT ishizX
RRAFSIA 2 L2250 TR L B a#ER, \LHEEITF
EUhERL, BAF—, BT, AREGEOHE, %
BB L L CHEBRICHNT S o HROEEFECBIHOE
2ERTIRETH D,

2 F X Wk
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