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The Human Sensory Measurement Application Technology (HSMAT) project has been started from
1990. HSMAT is a part of the Industrial Science and Technology Frontier Program commissioned by
Agency of Industnal Science and Technology of the Ministry of International Trade and Industry (MITI).
The purpose of this project is to develop human friendly consumer products which reflect human

sensations and to create less stressful living and working environments.

The project started the second stage from 1995. The primary goals of the second stage of HSMAT are,
using human sensory measurement technologies developed during the first stage, to establish
technologies for the development of human sensory indices which can be used to evaluate consumer
products and environments and application technologies capable of incorporating human sensory indices

into design of consumer products or environments.

In the second stage, following technologies are developed,
I)Technology for development of the human sensory indices;
* Indices for measuring stress, fatigue, arousal
* Indices for measuring environmental adaptability
* Indices for measuring products adaptability
2)Practical applications of human sensory indices;
* Development of case studies which utilize the indices for physiology, and product and
environmental adaptability.
* Development of simulators and human sensory models for the evaluation of products and

environments.
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The validity of psychophysiological indices for sleepiness in a monotonous task was exam-
ined in 10 subjects. The procedure to construct and evaluate the indices was the same as that
used in our previous report on the simulated car-driving task. The experimental monotonous
task contained the repeated visual discriminations lasted for about 1.5 hours. The physiological
measures were the EEG (alpha/beta ratio and theta-power), ECG (mean HR and the minimum
HR in each 30s epoch), eye-movements (mean-power in the slow frequency area), and the eye-
blinkings (frequency and duration). After the experiment, 2 persons rated the sleepiness in
video-recorded subjects’ faces using a 5 step-rating method in each Ss epoch. In the analysis,
the all measures were summarized into series of 30s epochs. The time lags between measures
were taken into account to define the epoch used in each measure. Multiple regression analysis
were carried out using an independent variable of rated facial sleepiness. Time-lag-adjusted
physiological measures were uses as the dependent variables. In the results, the best prediction
for sleepiness was made when the dependent variables of the eye-movements, minimum HR and
the blink-duration were adopted. These statisticaily adopted variables differ from those in the
previous report (HR, blink-duration and alpha/beta ratio in the car driving) reflecting the dif-

ference in task demands or the higher sleepiness-level in the vigilance task.

1. SFREEFEBRE

1. 1 JLHIZ

BHFTIL. EAEERCSIMTEETOABRMUECE L ERHE - FMmL. FHEL L
HIZELT2HEY - HBKEBLHEEL T 2EEAR BRI I LABKARERL L
TV5, B - FERBITORE - ETEROSMHICHBOLTEHC0E - A8
MREOBELH Y, ERFERNE, THORE, BIUCAENMAEIZI L > TEEHL
DRERFIMICTHFETI2OBEHTH D, AHETHE., TTERNREOCHGH TR
BRI - FETE-DDOVRATAERBET B L L HIC, BRECRIEHEIIEESF
BICBITO2RBHNAROLEFIEBEXRET 27250 EWFMIELE (Rouken arousal
scale; RAS) DMBA B hotz, T, INOLRBEHEV I V—FRE, BLUE
BT OS5 ABEESCEAL, TORRERHEER L., AHETHVW LI FEFEORK
i, RRXOEBERL LTORLEEIZENL, 208V RRBRTORENAIELBEERRE
FEEOEDHERMLTERALZATH S, EHiL, MaOABRMAEIIEPAED
ZEEMATH (tine lag) ¥ ERMLA-AESHTER IRV, MEE (ERIFE) T,
ITHR8EECRKRIELFEZ2FRV AU 2BBEAL. BEKEHREONANIZ
M TORMNE LT, BREGOBRERAI PRI EOHEBZSH LI, £,
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DHAROBRVERICOLBERATE2HEY - REOESHNREEKROBEIZRT T, £
BHAEMSOBFO—2ThHh2 EEETEHE) ¥ LEZBRUNEOSTEEB L,
AEFETIE, FH-ERBEERZEMBL. ZhETHCCE OB, BB, MER
BIZL2RROTFRAOCEIMELABMNT 2L LI, MEEOSIFAZBE 2 T, IREED)
REODEREEZMA TORMNEBZ 257,

1. 2 SEEOHEER

ASEE (ERIVEE) T, TNETORRESTATUTORRBREEEZRE LT,
OFEF - REREBOABWNESEREOEEKRRORE

QEY - EEREORBELRER O AR
OEAEFICLIEY - EEREEOERENL. VAT AMb (BAHBER)

2. HEMERROBME

2. 1 BRALEEFVEEREER

BNV ORK[AFRTHIREL LT, BRLZEEARBELHO-EREZEREL
.

(1) EBR ik
a. BREBLFRZ
BHE104 (19~30m%, F32R) 2#BEL L. REISENLEELETLHRA

REERNRGBETHS, RTEBEPRIZFEEHARRRIN, £01.0~5 0842,
EREYLLMI2AKDETRAKERS VL ABOBBRTEND, BRENDZETHRSO
IBLBIETORINBELLS, KV D0NIENICRRDS, HBREI ZAORORSH
BRRDIBEDHIIFROITVADRI 2 RBIAY, ZOEELZ2~8BDTF ¥ A
REREZ L THRIVELBIAhbERE, 1y aliidliondt L, 9y a 3@y
EBahi,

b. KGO i &

Sy a yORTEHBICEBRAE L U TRAS (Rouken arousal scale) #FAIHE,
H. ¥ k. & B. BEOoRAEAEMRL TERCHFEIE -, £ABRIEE LT, M
#% (0z.01.02,Pz.Cz.Fz) . KEB LU EHEIREARX (electrooculogram ;E0G) . .LEX.
Bk (METARLAUY—2) BIUOKEBEMES (skin potential response; SPR.
EENLER) 28F L7, . FREOTHBLUVAFRIZEBLZET A S A TIZ

FoTEBRBLEBOMB AR L.

Q) AEBRILOSFFHIE
A Pz L 2 Rat B L L, 10 Ry —2RT M SHhEB Lo, B



W (13-30Hz) U —BDMEICS T2 o HHHK (8-13Hz) DLt (a/B L) | BHBIZH
TAHEBE o #i® (8-10Hz) Dkt (KK e /BE) . BLU. 0 HEH#IH (4~THz) OFE
R —EEEH L. IO EOE2 3XRMTEYL, 3I0BTLOF—HITEH LT,

DERICE L TiE, 30 2 & O EHRREMR & B XRREIBZRD . EHHERLHE (F
HIHR) L B/NHRICHE L7,

FHEGIZL > THREZHA L. EOCOMBEENLL., BEREED20%R &\ ) L
WE-oTHEMGERALBERTRALAYRE L, 0%, EHRKEHCTOMD
T—F 777 MILHPBRBREZRETILEBAZB ARV, 0 0BEEEK,. BEH
REHK, TLHBREERHR., BIUBKEBMOLDRK (BEESRELER) ICEHL
.

KEEOGIE, RA (B) BAICBELLE. SO ZLoRTY -2 Mgk Z
BV, OHz~ 1 HzO&E DO0. 25Hz2 R T v T TOHFIKFEY /AT — (EOGRIK /T —) &K
Wi, £/, SPRICKH LTI, E&2OH1L.omvA EDIERE W) BUET, B, BHES
SPREIE % 30F) Z L IR -,

G)ZEITB L URIFO ST H ik

ERioa LTELSAZ ol an-EE (ERGE) . B TRVRIBIZH LTAH
FUonBEAnt-EH (BREHK) 2RO, 308 7LI8H L, EMREPETENT
DOHERIGHAEL D2 FTORE (KIEFERE) 2R, 30 Lo FHBLI®EY > 3~
BOEELSDEEE L,

ERFIHEREORBL?ME L-ETAERLEAV., FROB®ZH L I TV AW
CBDFEEN, 5HITLIZRTROFEEZB I o7, FER I2<RBRR&E ) ~
(EHIZIRT D) OS5 BMtE Lz, RAREIFEEIE. KT 56 HOFEIT L ICTY
L. SO L oF—2ItEHN LI,

2. 2 BMOWLLOBRSOESLEREEIC L LM

(WHREFRIBEEROZEROBE

a. EWIAEORFER
AEBTEHINT-ERFERSICL 2R ESFERE RKICHEET S 2 HBOFE
¥)) K55k, 5~6Fyvra il —r2NH0., T TOEHFEMIT5.45TH -1,
HREMIRD L, RROBOVERETIRRXFEEO 7TICEL, BLFEHEOBOHER
ETHLRKS.51ZFELK,

b. LagZ EM L7~ AHPE L IRIJRFFCHEOHEB O SH

AHETIH., BENEHTHIREEZFEOLLL., ZRIZRITII24EBRAFEOLT(L L
OREFMOTH (tine lag) ZERL7I-OWZBIARI, TOD, 0BT LOREFETE
BEAEBRUEORIZON~ 180 OB, 30 AT v 7 Tlagh T, HBRERE. lagl L
WWIRRREBEE OMBEERE (r) ZEH L,

. FHHRIZBWTIE, 21080#BREO I LO B LIZB W TSwKETHEHMICE
BERIRR L OACHBER® b, EHRE THBEELSE KD lag (B#lag) 1T,
ITNHL8ALETOHBREIZBVWTHTHY ., TZTOrO®MAIL-0.18-0.53TH > 7=,



—FH. 0BT LOR/NPHREIRR L OMHEBIZ. 102 FBEOHBEFILBVTHHMNIZEE
Thote, BillagiTTLHDB0H, 1BB60HTH- 7z, Killagil BT HrO&HIZ-0.23
~-0.68TdH o717,

M o/ BHIZBWTIE, SZ40HBEIIBVWTRELODHEELRECHBLEA LN,
Bilagid 2 40308, 2423308, 1423908, rOFEIT0.22~0.5TTH -7, EKiKa
SBHIZBWTIE, 5ANCERREOHEELMEENLA LN, K#lagiio~%0, ro#
BHIX0.22~0.57TTH o7, 0 HB AU —HOERIZBW T, 6ZDHBRENRT LD
FEREOCHBZRLEDS, B#lagDBEAZOGENKE o7, rO&HEITO0. 20~
0.55TH -1,

BEHERICIBVTIE, SAPRREOAEAZAOMEMBE (r=-0.24~-0.64) 270, &
BWlaghi TR TR TH -7, BEFHERERICBVTIZ 8 A IZEDFE (r=0.26~0. 63) A3
Hoi, 3B T7TEOKEag0E - IIX30, BV 1 BDOHI80W THh -7, BB R
MEHB L OCBREHRERBICB WV TIEHHERE, lagt bICBEAELRKRE o2,

EOGIRIE N7 —IZBI L Tit, £7., 0~ 1HzOEHE T, 0.25Hz R T v 7O H#E T & DR
KEDHEBERF LI, TORBRICESE, 0-0.5Hz0EHREH AU —~EE2REL LT
BRLE. ZOEBRARY—IIBT D lagd BRI -HEBESITORBERETIE., 7RIZBVWTHE
BMBREETHY, Bf#lagiliol, rO&HEIF0.35~0.60TH o 12,

R E N 6D JREEN U, 29

SPREI# CBRX & MBIz VTR, MEEROEA. Kifilagt LITBEBAZER KXW,

Q) LHmE. Mk, BEO3IREICLIRIDOEM
a. WREFIZXBL HERAT SR HE]lag

HREILEBLEFBEICLDIDRROFRAZB IR ) OO kERBElagid, RAIE L
THRALOHEBAPFETCH > HKBREOZRE laglEOEHIIRBEVLDEZHND Z &
E L. S EEIEREagil BT T 5600 M., T bbb airBALTH 5308 1E X 2 XH
OEHE L, LML, UFTIRBERZBEICBELTHE, —F0ORMNIIESHWTZEES
mx i,

BE/AHRTI, LZEEOlag TREX G OMBEREETHY . 8AN-IORNIZBITHLFE
RABEERLIEOT, BITIONEOT -2 A0, £, o/ BEIZBVTESlagid
N THEN, BAZENRKEL, lagb0 L BRE LB EIHBEOEELABERENED
Zw (44) , 60 Dlag@HFERA L, 0 #HE AU —tBW T, EHlagid42f T
HEMR, -30ROBEANICEE laghi b 2 BWRENKRLEN o7z (44) OT, lagiFo
Bell, BESFGEBCIBVWTREAREEDlagTORK L OMBERL LN L &,
BMEBOBENLARAVHBEEICHIETEDLIICT IO, RITO~1R0BETOT—F %
B -, EOGIEIR /ST —icB WV Tid, #EFIC/AHMED lag (KBRHF 7 2 D0~180F) TP
WTHBRREOBEIEETHY, -, BENALIBREZERABLILDIILTHRD,
Ry XA EES L, RITIR0HBOT—2 2 AWV,

b, L. K. BEO3IABAEICXZEBESK

TRSEEICHE L-EBHES I 2L —YOEROBIEASINT-AE., 72D BHR,
Bt a/Bt. BIUBRBESEMO3HEL AV, EdxOtERFlaghER L TOR
REEBWERLTHAEBBOMEB IR, EEBEZLOERBHOTOER. HIE
BMEHICB T A BB ER O&EIT0.149~0.685%2 . RV EVEOHERENEEN TS




h. EEBEEOESE $0.498L ., VI alL—FEROBRIV HEW, BHITLOE
HRERERABEBREBFEYTHD L. BHEVBBFMREFAN0.333, RV THRA -
0.157, a/BEEA30.150TH Y. HRE o/ BEEBHMBICE V., HREOF THICEMAY
FBMAME > 72 34 (0.149~0.399) 2>\ T, RET L DR OMBEEICEVE
Bioé, 3L LM a/BlERREOFELRMAANRBEOONT, 3BT 24IIB
WTHBERGERBECIRKEOFERAB LR O dot, £/, SEOHFH T30
BOSHEMEZRAWL I LIZLI2EBYEZRL., 6ORECBMAELAET., 2</RA—0OF
HEXTORWEBIRoT-, TORRIIBVTH, A—0OKBRE 34O EHBRESE
<, ¥, REARFREONNY - HIBIER—Tho 1o,
INLORHERLS . AEROF—FICBV T, BRFROLDORBME. BIV
BEBEOCORENMENRI LTV LAREENSDHY . RATHAEOCOEENLELBRbND,

G)EVERE Lo s L= A BefsiE
a. KEBIEDE S I 2L — Y EBRLOEREK LNV OHE
SEOERIZBIIZREOL NN, RUTHBES I 2L 2ERIVHEENI L
B, REFIEERCLEHAELL ) b, BPES I 2 -S4 ERIBITBRER
BEREEEOHBREREHOLE—7 BHN3.0THHDIIKN L, AERTII3.8THYH., §
0.8%K A4 FEW, T, FRFELRBNT. SHBREFOBRIOL -7 ZROEZOHR
EHEEHOLBE LI-E A, Y Ialb—FEROS IR L TAERIT6. 4L FHV,
INETEARETCHVWTELRAREIEEDORRFIEHE THD VN5 OFEEE
I (2L Ua, ERINCELS, EREAIZEND) THY, BELEWVERX, 74bb
ABOBEEXEZADZEDOTHSD, ZH LEBOALVRADORK (30O EHFEEMEL. 524
LLER) OBEY, AERI VIV —FERLTHBLEFBRE, vIa L —FER
Tk, HBEREOHERER FEHIL0.06THY, 5BOHEREFIZOTH-7, —H., §H
DERIZBWVWTI., 1042 TOHBREFIZBVTHWVWIRENAE L., FOBEEOKEIT0.02
~0.73, HREMFEHN0.34Tho7z, ZOFRIT. AERTHAPE I Iz L—FFE
BB L TRIPERS, ERF LRV OB CAROEESEL TV L ETRT,
b. B EMIZHBOPE L lagk BRI OTFH
GRWIRR O LA izstin L AR E O E'IRD
INOONKEREER., VIa LY ERBRTHEAINIHR, o/Bth. BEA KR
O3IPEIZ, SEIOERTRRE OMBEN LB D - 7E0GEK SV —, KRR L DO
BMAFEHHRE D E2 o730 2L OR/PR, 0 FH AU, BLUERK /B %
Mz, Zno 7TRELHRALEROBER L T 2ERRBIHICLIZ2ERKOBREEHB LT,
BEREBIIRIFFEEDOION I LOEHTHD, FRBE T LIZ, HBEWKE THE
BIZEBThH--RELBRLTHW:, Lagll. I 2 L— 3 EBROBOTHBRL
F#OFIEE T 2720, HREZ L OF#Elagk AV, THAFTNICIPEBORRES
BAnl, SHBEOFT—F L, RAEXEFEL. 0OOMERIREZ AV COERBROW
FRBIRoER, SRR : LTHERBENEEREFROK S SV EIXEOGEIE /S
T—LBERRERN (ZnETNT7T4) THY., DOTER/NHR (54) THoz, /B
ita4, Bia/BiE34,. 0BT —i324,. EHRE1LDT —FIZBWTE
_Ehnt,



EREMIZEBORE & lagk B ZIRE O TR
BREINZTF—ADOZ3HPE. TbbE/AHR, BB FHERE. EOGER T —0
SHEZHRALZRLE LTHEAL, fidoXxr— 2ok @Exk#Elagd @A L T, HREZ
COBERBOWERB I 2o, ZFORKR., EHBEEKOFEIL0.628, #iFEIX0.507~
0.736 ThH o7, 10AFHS8LDOEBREFIZBVTIL, HR, o/Bth. BEHHEEMO 3 AE
YERLZEROSW I L EMHBEERS LR L, £, EFRBROSWICB O TRICE
MEANEP >~ EBREOEEN ZoOSTTHARESNR, BAZER NI KoTWV S, &
RERBFERE LU OHEBREMEHICESEEXIUTERS.
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The purpose of this study is to examine about the development of the checklist for "the work
treating impression”" considered as one of the application technology of "engineering of
impression.” It focuses on raising the quality and the efficiency of "the work treating impression.”
As a result of examining how to make the checklist for "the work treating impression”, it was found
that the development from the following four viewpoints was effective. (1)Introduction of the
process of definition analysis of "the work treating impression”. By stepping on the procedure of
this "definition analysis of work," it was clearly showed that the remarkable portion of the problem
of work was solvable. (2)Division and management of work by the process. It was considered that
four stages, "plan”, "design", "execution”, and "evaluation,” or five stages included "definition
analysis" were effective as a management cycle in "the work treating impression." (3)Clarification
of the process of work, and visualization of a result. It is desirable that documentation is carried out
as "plan document”, "design document", "execution specification and an execution result report”,
and "evaluation result report of each stage", respectively. (4)Introduction of review (check) process
for result evaluation. It was found that it is important to review whether the suitable output is
carried out to the input of work. On the basis of those points, the checklists for "the measurement

of impression" and for "the product designs" were developed.
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In the design and development of textile products that demand high textural quality and superb feel,
intuition and experience are used as the main guidelines, and a trial —and —error process is
repeated until products are finalized. So quantitative criteria and design guidelines must be created.

The development of a evaluation technology that allows the creation of textile products that offer
comfort and relaxation both to the eye and to the touch will undoubtedly provide great benefits to the
textile industry.

Through investigation and analysis of the relationship between the feeling (subjective quantity)
when viewing various fabrics and simultaneously measured bioelectric potentials, we ascertained the
lambda response to be an effective indicator. The greater the perceived degree of visual “complication”
of the fabric, the greater the amplitude of the lambda response ; and the greater the amplitude of the
lambda response, the higher the fluctuation coefficient for the fabric image.

We investigated various bioelectric potentials while touching fabrics with high textural quality and low
textural quality. Differences in fluctuation coefficient of the brain waves (alpha waves) were
recognized for fabrics with significantly different textural qualities.

We developed a system which inputs surface image data of fabrics or other products, separates the hue,
chroma, and value, and conducts frequency analysis to quantify the fluctuation characteristics. We
measured the fluctuation coefficients of curtain fabrics with this device, then applied correlation analysis
to the visual psychological quantities of the curtain fabric and the fluctuation coefficients to determine a
comfortable range of fluctuation coefficients for various applications. And we verified the comfortable

range of fluctuation coefficients in the living room at the Keihanna Laboratory.
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When long-term sound 1s presented in our daily life in office or dwelling, habituation may occur.
Habituation to noise is a phenomenon that when a stimulus is presented continuously or repeatedly to
auditory organs,the responses to that stimulus gradually diminishes and finally disappears.

The following studies were carried out.

In this study ,we used selective attention as an index of habituation.

The first one was to develop a method for measuring auditory habituation and investigate the effect of
quasi-stationary noise and time pattern of exposed noise on habituation. We found that loudness or
sound pressure level have relation to habituation.

The second one is an examination of habituation in relation to attention in dichotic listening situation
using the method of continuous judgment by category. We make it clear about character of noise that is

difficult to occur habituation. We tried to do index of habituation.
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MR X, FRBICHTIECE XA DEDODOTHERRETHD, - T, HIRET
KHEL TV D ARICE o T, BT IHEAPES KL V> 72 AMOLEMRS S ERIEHE
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QOur Laboratory conducted fundamental research into the relationship between applied pressure
and mental and physical reactions to determine the “pressure balance” of clothing arising when a
stretchable garment 1s worn. We also developed a practical pressure balance suitability evaluation

system to evaluate clothing suitability.
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We developed indices for measuring the muscle fatigue and the sight fatigue, which
accompanies VDT work in this year. In index for measuring the muscle fatigue, we developed
that more precisethan last year(R=0.72,n=32). And then in the study of index for measuring
the sight fatigue, we made experiments for evaluate the site function (n=23). As a result, we
could develop index(R=0.72,n=20). On the other hand we made experiments as practical
application of human sensory index for measuring the muscle fatigue to verify that the index
is effective for evaluating the muscle fatigue from VDT work more similar to everyday life
and to examine the effective method to alleviate the muscle fatigue. As a result, we confirmed
that the index was effective and the massotherapy including bathing (10 minutes and 42

degree) was miore effective than resting on the sofa.
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We conducted research centered on the role of oxygenation in the body metabolism to develop
measuring technology for oxygenation in tissues and to formulate indexes for mental fatigue and muscle
fatigue due to oxygenation.

We formulated an index for the mental fatigue arising from compounded mental tasks of memorizing,
calculating, and searching to model mental fatigue using a VDT in an office environment. A correlation
was determined between the subjective attention difficulty values and the oxygen saturation measured
at the forehead.

We formulated an index for the muscle fatigue arising from physical work requiring light muscle
power. A difference in tissue oxygenation was recognized when the same muscle power is expended
before and after muscle fatigue results from the physical work.

We evaluated the tissue oxygenation meter at field. We improved the tissue oxygenation meter for

confidence.
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The goal of the current research is to develop a vigilance index based on the EEG measurement to
continuously monitor the operator’s vigilance fluctuation during car driving or various machine
control tasks.

This year, as the last year of the project, the vigilance index developed in the previous year was
improved in accuracy and simplicity. The index was represented by a multi regression equation with
the response-time deviation as the objective variable and the EEG band power as the explanatory
variable. By subdividing the EEG bands and selecting least optimal measurement points, a high
correlation coefficient of the multi regression equation was obtained by measuring only two points.

For the prototype of the vigilance characteristics data base, data on the effects of environmental
factors: atmospheric temperature and noise level, were obtained simulating a car driving situation.
These environmental factors gave no significant effects on the response-time deviations. On the other
hand, the effect of individual differences of the subjects was significant.

As for the application study, in cooperation with the other associate laboratories, experiments
were conducted to investigate the relation between vigilance fluctuation and circadian rhythm and the
effects of plant control interface designs on the operator’s vigilance. These results are described in a

separate chapter.
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Our goal of this project is to investigate and develop the technologies that support designs of visual
environments. Four studies are carried out in order to achieve this goal: 1. study of indices regarding
openness and pleasantness, 2. study regarding the supplement of indices by using computer graphics, 3.
study on an evaluation method using the fuzzy integral.

In the experiment that assumes living rooms, suitability of illumination is evaluated. Repeated
measures analysis of variance 1s used to assess the effects of illuminance and color temperature, and
regression analysis is employed in order to derive illumination index. Two experiments, which assume
offices, are carmed out. In each experiment, spatial dimensions and illumination are manipulated,
respectively. Repeated measures analysis of variance reveals that ceiling height and depth significantly
affect a sense of suitability. Regarding the effects of illuminance and color temperature, main effects and
the interaction effect are sigmficant.

As for study regarding the supplement of indicies by using computer graphics, 2 test was perfomed
to compair environmental simulator and computer graphics. Regarding survey of subjective symptoms,
there was no significant differernces in several conditions. Especially in conditions changing spacial
dimensions.

As for the modeling method for subjective evaluation problems with interactions, we first
construct a modeling functional called “advanced partition type fuzzy integral” which selects
interaction terms among attributes by partitions of the set of all attributes, and then develop a
modeling algorithm with this functional; at this time, we compare this modeling method with the
analysis of variance based on application results of a concrete evaluation problem for openness of

interior spaces to verify the efficiency of this method.
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BELSIUVARENESRICEX 2EBYFHMET 2720, REAEICX D98GN E{To7
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2. 4 XEERALZERL-EBFME

B UTTHVWIRSAEET I BER2FOEEY {(1,...,0l b Lo ERYE 1 O
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Fx ik EEEETUEERETMBEROFTDRET VLB E LTHER 7y P B %
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=Y,
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EESIIHTIAEBEORELE L, H6IcEFABHO7a—F v — 2R d,

EHIL, BEFELL > TAERNARREERARAPREINDINE I DERDTDICR
R B MEE : "ENEMOBRAR” CERALE, ZotE BRRCEETS
BHEE LTKHAR, 18, BE, GRELZREL. EBERIR 1 0L 512 3 k#2ZEhTh
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o TEBHINA-KEERABROUBREREZ =T, REFIEIT AIC THBRIWIEEKE
(5%, 1) OREICL>TERADR (BF BB EDR. REERPR) &L IND, #E
Fik, DB > TRHEINCERNRAFOERIFET L% AIC EFT V., 8O
EFTIIEMES, K 2() b) ©)IZHBREABC ODFEEFTAICBITDHAICHOEERZTT, RO
1 FDRSiE

Mé: ABHUEZERE 77 VA HETETN

L4: 4 BHEREIETL

Min: AIC 5/ (i.e., AIC BSBE/NIRBEFN)

Vi GEOWETL (BRE A FEKE 1WRE, HRE B, C: AEKESMRE)
EERTD, £, E 25, BIFIPHBEEERE 7 7 VA BAOF A TEED HIEE
(KLP)THY, TN ENRERXICAVONIBHEOCESE XREERAEORBEICIE DS 5F
THhd; i, 23 (1,3} RoIBERXICBE 1 &£ 3 FZHAVWSZEE2RL, 3
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®1 REHOKE %£2@ HEBEFTNVE AIC (BRZEA)

B KA TFN K P AIC R p
I I m
M4 {1,2,3,4K{1}, {2}, {3}, (413264 0.802 16
KA 960 980 300
KA lew) Min  {1,2,3,4) ({3}, 14} -276 0.777 6
BiTx  (em) 400 440 480
BE ) s 250 250 Vooo{1,3,4F {{3},{4}} -2730.762 5
BiEE  K) 6500 4500 3000 L4 {1,234 - 258 0.702 5
X2((M) ERBEFTNVE AIC (#%EB) F2() EEREFTNLE AIC (H%EC)
EFL K P AL R p EFLOK P AlC R p
M1 {1,2,3,4H{1}, (2}, 3}, {41296 0.676 16 M4 {1,2,3,4)11), {2}, (3}, {4}1246 0.699 16
vin a4l ) () 308 0.6%0 5 Min  (1,2,3,4) ({1}, (2}) -255 0.646 6
. v (1,2 - 953 0.595 3
v {1, 3} — -307 0.590 3
L4 {1,234} - -254 0.139 5
L4 {1, 2,3, 4} — -305 0.601 5

K :N OEBEOHIKE
P: K OEEOHIEADEEDHE

P HRE A OKERTIHE. Min &V TRBHEHINWIXREERABRIIR—TH -7, KIZ,
WREBCOBRZRL, REEHAEOELEDOESNFIT Min & VTRRESBL2LEN, &
ED AIC OEIXIIZIER—Thd Y. TBEBANETNVOBERBRU LD D% AIC EF /L TR
DTHEELHDBLEFEZICL VI ER ST, ZOZERIREERERHICBWVWTH
EThd, UEOERZTLOTROL ) RARABEL N,

1. DEOSFEORECTHELHEIN-ZERBRZBHEITAE+STH S,

2. ZFOXREBEEARIIRET 20 % REEE, 28228l L2 X EERRA

BAREEL 25,

3. Lh L. BESHTETALOAICOMEU EEFOET VT —RICIIEREET 5.
1,2 £V f%ﬁ%ﬁ%rwkkm%vwé OFISEEEBZ L IEFRRETH D Z LB
S, 3 &V FOH, Thbb, AIC EFAMISEBOWET L E —BRICHIGEE S 2 &
=R HEEROS, AIC DERBRERETANLSBOWET VIR BENLOZ—
SEREVD TTD ALY EEEFTAE BETNAERMEEED 2 EAHKD, o T,

ToOERPERE | AENAKREERBHETEEINEDF TRETE S ZEDBERT
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7501x LA LT, GIBEMN 5000k BENFEEENRBRW I ZRLTVS,
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ABSTRACT

Human sensitivity to vibration and a method of evaluating multi-axis random vibration was
investigated.

The first experiment was conducted to measure the equivalent comfort accelerations for vertical,
fore-and-aft and lateral feet vibrations in the sitting posture. Results show that the sensitivity for
vertical feet vibration increase at 10Hz and 20Hz, but the sensitivity for fore-and-aft and lateral
feet vibration is almost the same below 20Hz and decreases at higher frequencies.

The equivalent comfort accelerations for fore-and-aft and lateral seat vibration were also measured
in the next experiment. Results show that the sensitivity for fore-and-aft vibration is highest at 2Hz
and 5Hz.

In the final experiment, the accelerations of sinusoidal vibration which produced discomfort
equivalent to various random vibration on a rigid seat, were measured and the effects of frequency
and axis weighting factors for random vibration were examined. Results show that the weighting
factors obtained from a series of the investigations are more suitable to evaluate random vibration
than those in IS02631-1(°97).

1. HHEFAREEE
1.1 RLwiz

BEEEOFTEANELH2RECLI2TREERMIZFHMT 5720121, AMOD
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HEMBEDRER LML T, EERER2EALBAECFEOBAIICREAAD X
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DZEEBEMELTWS,

1.2 HRBMREREE
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We have studied on the new sweating thermal manikin, through the discussion on the
micro-climate within clothing in terms of comfortableness of clothing such as heat and moisture
transportation. This manikin can be used for the evaluation and design of clothing products by
measuring the microclimate within clothes and thermal insulation under different conditions,
such as a the clothing, chair and bedding.

The manikin was dressed in working clothes and the changes in thermal insulation was
determined from the power consumption for different room temperatures and sweating rates. As
for human bodies, the power consumption increased at lower room temperatures and higher
sweating rates, and changes in the manikin’s thermal statues due to the sweat-evaporation were
apparent.

In addition, we evaluated the climate within bedding was measured for human subjects
and the manikin using the same combination of upper and lower futons. In this experiment,
when the temperature within the bedding increased over 36 ‘C, the humidity within bedding
rose rapidly in response to the increased sweat rate, and the temperature and humidity

relationship corresponded between the sweating manikin and human subjects.

1. PR B E
1.1 FxRx
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ABSTRACT

This purpose is to propose indices for static and motor characteristics suitability of sitting posture by
the works as follows;

()Development of indices for suitability of postures through long-term sitting, The indices to
evaluate suitability of sitting posture was validated by the analysis of measurement data of back shape
of ten subjects, and changes in posture, body pressure distribution, and subjective evaluations in a
long-term sitting on the conditions of six seats.

(2)Development of a evaluation system for suitability of sitting posture; A system has developed to
measure and evaluate suitability of sitting posture easily. This system was constructed with a mat type
body pressure distribution sensor using 164 channels of thin load cells, and back shape measurement
device using 50 channels linear potentiometers. The practicability of the system was confirmed by the
experiments on the conditions of ten subjects and five office chairs.

(3)Development of indices for suitability of operating motion based on the human body model and
measurement of physiological/motor factors, A human body model has been developed for
conducting useful personal computer simulations to evaluate physical work loads associated with the
sitting position and leg motions. To derive factors influencing the ability of operation and the physical
work load of the arms, the picture recording method of arm motion and the method measuring hand
operation have been developed. The methods have been applied to a practical situation of computer

work.

1. BFocA%EE
1.1 Fx20%

AREERBE T, EFEHOREEM EXRS ETRLERL R SBEDAR~D
WA LT, B S RARHCIER U3 - SEEHT 2 BESI L. IBALEBOWEE -
BEOESHL M LI IOOORME - REHEH L RET 22 L2 AL LTV D,

1.2 FAEB1E

BT R DAFHERD B OB BE AR OBH L+ L /8y 3L LV TR T 58
EBOFEESHERATE L 27 A & FEMEBHTEDS 27 5, RETRED
AR 2R 2 S ORIEE A OIS IE L B 2 SRR T 5,

RERIT, S8 - BN L AERFETF VL 2B - BIEES O S 2 58
B OB L L OEITH, S bic, ERBEBIHRTMES 2T LB RRIE & T4 -
BT\, BRI 2T LAOBRRHEER LD A,

1.3 R 10 FEEHE
(1) BREREEMSBERIC L2 EBFIEEE O IEARY

— 131 —



REISHEMERERICLZFEEESEEZE L U ToOEFEO EHFTM L &,
BESFFEORREAT —F ORI G, ERREBHAGEM S 27 L% Az
i 5 PR IE DML C REE S MIEIEO R 2 X 2D 5,

(2) ERBEBIHAFMS RT LORR

ERRBSEBHAFTFM A 7T LORBRIELCAENERZ ZOTME - &
ATV, ERBRL AT AORKRMAEEZ LD,

(3) AMEEFTNVROCABITERIC L 2BEFAEORBECRER

LHAWHEEET VORR L BMOAFRBITERZITV., RIEESHEEZEOR
BEELwd. £, BHIHEE L UBEHRBEAEE YT v M7 4+ —AIZENL
BRIEETT N EZMAAR, BEUR - RIEZITVERIRE L DD,

2. HEMRRERREOHE
2.1 REEMEEBERIC L ZEBHEBESHEOIEE(L#EFT
FEEIL, MEEToREMEFIHEROBT L EY ., FEFERKIIOES
HEEHEROEN 21T 72, FEBBEKIZ OV TL, EPFEFRERICOWNT, €
ROSFR, EHRE BEROISEZHBTOBRICIE, R13-2.LITFTLIIC, &b
WCEMrE (BIHESS. FEHEE) OBBEASVICHSEL. S—TbLT,
®13-21 HEBKOSE

_ E3.4 i1 BaY
ma TR (@) [@)
_ EEE ®
BT T 5
351 @ S

R, FEERSEZ AT, BEREEINCEMIESER L EESM L OBRE:
BT L= 2 A, BETHETM EFEL B3R oMz, WMl
CEHHSOFEFEOERB R o, g, K13-2. LIZFRT LIS, FHOE
FHBICBW T, WSS OBEREIZ OV TIL, MHEXEEE L ERRS%UTO
EDHE (R=0.428) 2RO LI, —F, HETHEROEERE TiL, BRI S %L
FToRMOMERE (R=-0.436) BRLNT-. TNEVUTOL D 2EEXNE2EH LT,

(BEEHHEE) = 1.851X (MHESTREIR) +0.099 - FospE bR

-1.216 X (MeHEZFFHIS) +0.871 - MEEpEER

LE 2 e 1
<

o o o
L &t

0 005 01 015 02 025 03 035
mEXMNE

13-21 MEEFEREBHIFIES (L BNEHE. 5 BfFaE)

MREERHE

— 132 —




T, R 13-2. 27T L DI, BEHOEFHBEIZ OV T, BB B OFRE T
. BHEXEHRIG LERE 1 U TOAOHEBE (R=0.478) »BlH LN, —FH. B
HEEHBOHBRE TIL., RIS %LU TOECEM (R=-0.551) ZE 6N, UL
L0, UTomERZzEH L,

(EHEHER) = -5.581X (FEMESREIE) +1.518 - JEHEEhR

6. 692X (BEREIFEIE) —0.094 - JEEFFER

[ 14 331

oo oa

=

0 005 01 015 02 0.25 0 0.05 03 0.15 02 0.25
ERXHAL ERXHANE

13-22 EREFIEVEERZFES (L ERNEHE /7. BHTFEEY)

E7. BEEFEEICOWV TR, B 13-2.3 07T X D ICEBREFER S L EREO.
1 %UATORVFEB (R=0.491) B3 bN, k), UTo L) REERXsE
HLU™.

(BRI %) =4. 700X (BEEHXEHEZE) —1.983

REEERE F TN DT, [ 13-2. 1 17T & D I KB X FEA L fERFK 10%LL
TOFVAEE (R=0.009) NAOLNT, ZNRED, UTOX S REEXEH LT,

(REBERFEH5%) =0.265% (KEBERRE®S) +0.131

4.2 814

04 05 06 0.7 08 09
ERBINNE RBEANE

|
|
|
i

13-23 REEFIEMEERBIIGERE H13-24 XEBMEFHEBREXEHIGEES

Fo. TRHEZERLI R2BEMNELFEOMBERROEENDO THE L8
OBWFERZERE UTHEERNZEH L.

UEXD, EBMoEFHERT. SEEREENOBMNIIEEIFEEGLEL LT
DREERZAVTHERTR Lo, £, Zho2 AR LIERAEFERL TS
B ESHITFMEEL LTAWVWSZELARETH D,

— 133 —



2.2 ERBEBHITM 2T LD

ERBMEBHAFTML AT LT, EERFIIRLTARBER L. EOXFE
A EERHBIL, BEABF IV EH SN AFMBERBICESEEBNEBOREGHEL T
HBTEBZVRTLZEME L TNE. REER, MEEUR L-EESMHRAL AT
LABLUOEEHRHBEBOHA Y 7 by T 2K L., HAIT 22 0HIEHTRL
TFEM ARSI A HEL, RAEEFEEZETTIFME I R 7L LTHEKL., £
Ky ERBEBHAFEMS X7 L LTEKELE (I —MBR).

EBRICHMIC Y AT L2 AV DB, RIS -EESMIZ. EmEEHE LT
BELEvy P EOFEBEABEE#HERNICL VHEIN - FEAEL AV,
BUAOXHHEGrHELSEELIND, £, HBL-FBBRIZERORED
LY, SER EHBE BEHOVTRAZANTS, ZOHFEIELT, &
EXHFEEEXASLERE LCHIE THALZHERDLETUIOEFERPHE S
N5, LERo7T, EEOV AT LAERICHT-»> T, a—FEHAIZZTHIE,
TOF—% - 70— FZEBHRETIC, BEEZRLIZLBFAETHILLINEVAT L%
HE LT,

B 13-2.5 CEEOHAA A— P LEFEEHEORNETT, HEEINHEFHEK
. BT —F L LI BITRENICRR L, BEMOE TREES R L HRTR
Ensbol Lz, ERIZE, IhO0BEECLVESESZHE I AERW &
NPAL

s e T | MEBRESHIHEL. |
. HET  GEMNSRLIVANE
" OESERENLT S,

YT S
S
il N

Pl W

MERBN(SF) ’ WMTIEL (e B

13-25 BAAA=DLEBEEETRDORN

EVATLAOHEMERL LT, BEBMIAXHVT, HBHEL-LOKEWA
T4 AF =T 2HOREMEFFMER., AR FAERIEBVTI, REBMEA4
ZWZDNWT, A7 4 AF = TFHEERZITV., VAT LAOREHEZRIEL . £72.
ELRF LAV, @EBMI10LIC5WTAH 7 4 AF =7 SHOEESFEB L OHF@
AR ZER, RIEAZITHoERE. RVARTEL R T APBERATEHZ AWML

— 134 —



— GET —

e
ZUMBOWHMAEERYY I C PN ESNLDEEYMENEORER "R YN
MEZEHIMEC tMEZEFBY Od)# "MTHEXDHANORBNLEOEHMES
AURYHRDHESH LN IR " ODEEEWME S T NEWE °L-O%Y
FUREYEHEZBRCYORERE L EOHHW " N@YL 7 LFF % HWAEL
SUERLYOYENRC YN UHZHEHMEO > F LA RN ESYHEY
WYYHAYUSEENCTOT YU NBHEANCTO TREXGEUOEHYE] (2
LXRYBONV cL— 4| [REXRCTONVT AL — 4] [REQXOGEUORY
P NBY~TLONYWREF Y CWRZEYLEYHOIN IR %S 6305
B A L—EDXNHBRY JNLLAYLAVHIAGR "YU UZIEND UL
XYE ‘BYWE ‘WYEMITY U X LFEORYYHOLBEE TURFE

I\.\ ﬂu.-. [ P 1 RS e — PV L e s Nt o A \rn.. — ot e

HEAEORYZ LW BT X EF LYY ORI UL L VB ZHEE

1
tl

WE—NTILARYYEFDHT—FCACCLHW- WA 9201 1

.Mﬁm.&ﬁmtm
B[] depgcp=

X 4— L3 B - BT TN~ v~ L
(QEERRITREERER: 32
T —F L LY

UNY
EEZENDY "WEHOREZHEDYWH A ANVLUR=0V LT "HIL VNI E
HOoYPEW YU MEBOKMYEE 21T I AUV EYOHPBHOY
By "HFEHBOI WA NI GLMWMHET B 1T 2YHYYERITH) <E
A—=ATIAYAT—¥ LN A L0 - HHCLRLEMAH "2 IHEYXYHROY
UL R EROREDRC AL NHEE HEWY 02T ELWHII R~
LAREA—=ATIAZREYUHY 01 Wk "FHH6WA "AUYI YW HER - Hik
P NEETY "“EWEMLENWAEA—-N1TIA ‘IR SHALZHY O3 HES
OH “FHEAYP AX T OBEBMAYE LN ZN LT A (UETT HYYE
CARLNABEHRRCCLERBE T LLA
WG RLHE DT LN RN - ALY MY EOYHE - $FT 02 O0THELD
2 N0%2L0EN M T AEKBEMYERNLIYYL DT YURLYHOGHEH
ANVHHORSFEYH G PAF@EBIHFINLTFIANLTYY 21 VEKEEI2ZER
HALBHYYE S A AYHE YL - T NUEZOT[H "RLXEEAY
NVHRHYORSFYH T NFEBIRFQLLLANVLITYY €77



EH - NoHHA

L ERAREBHEASEFNMES 27 4

REEIZBEL - EANESHBIFNMEY X 7 L0BEREY 7T, £ 27 L3 YEBKEH
HEBLAKESHARERE (BE< v +) RUGHHEE - A/ 2> KO L .
FliEix, BREOHFEERERL, TOBEEESEMICHE. AN 5, FHILA
EARRAKBEACHIE L -AEXHASCRESh, YAMRSEIOBAOEHRER
ERATAHAZEIZLOBUNOEFESVIFHEEING, ITNOLORBREEXHRAMICERL.,
HEWFMis X7 L8 Lz,

TR BTSN T — LEESANEES I L -8

R -BRETSSy b 7+ —L0—Fe LTHEBRINZENERAR Y I2 -5 —-OHBE
®RT. FEDOI—-FHAN, LLKRHBE BESS5 o b7 4 —-L0EFTH»SZTE
ENnstkE. KB DAREE., B - BifESRE. BTREF. BERSBREIEC T,
AK) V2 EFLERAWV-EBAOBET— 2V RUBS AT FMBEMEL O FEAR
EEEHE, /574 v oRTAEE Lz,

— 136 —



F14E FEEMBREEELEIRO
W 7EBA %




B14E HEEMBERFELER OISR

FEBFRE

Today, requirements to industrial products are expanding far beyond the scope of functionality to the
area of comfort and easiness to use. With these background, Hiratsuka Research Lab. has been involved
in the study of walking comfort and lying comfort, which human being spent large part in daily life, for
the purpose of establishing indices of comfort and evaluation method of conformity of the products
based on these indices.

For the development of production-type systems, which has been developed in 1997, general software

improvement and the conversion of software to fit the Windows-environment, which is the new
operationg system on PC, and made the integrated system for the evaluation of comfort of Up-Right
Standing Position.
As an application, research effort has been made on the fatigue of human up-right standing position in
the context of physical properties of floor characteristics. In particular, based on the observations made
during Heisei-9, a prototype of floor-mat was actually made which suppress easy fatigue and through the
questionnaire test, desirable range of the characteristics was found. Also, they were correlated to the
long-term fatigue (chronic fatigue). Lastly, physiological approaches, which had been pointed out during
pre-stage evaluations, was adopted in understanding the relationship between fatigue of long-hour
standing work and sliding.

Positioning the system developed in 1997 for the prediction of Lying Comfort as “Production
System”of Lying Comfort Measurement System, software improvement had been made, which includes
handling easiness, and executable in Windows-environment. To verify the performance of the new
system, subject test has been made, whose results has been again fed back to the system, making the
system with high maturity.
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PREFFEE

To develop basic methodology common to each laboratory concerming the human sensory
measurement application technology, we have been conducting R&D on the following items, with the
cooperation of relevant laboratories.
(1) Development of questionnaire for subjective stress responses
(2) Development of simulation system which evaluates the adaptability of human movement
(3) Development of estimation technique on clothing microclimate in consideration of clothing
materials (Joint researches with Nara Women’s Umversity)
(4) Construction of database system which stores experimental data and developed simulation
software '
(5) Construction of a handbook which stores various indices, methods, models and developed in
this projects

(6) Venfication of human sensory indices by a simulated living environment presentation system
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FEEOELHENER LRORAEREE CORERREHET HDOER
HENBEOFED HAITV, #MHEBE L2 REB L B2 OERFIEZRET D L kiR
KA EBRBEROREL L VEHAEFAFR HEA SN EREBOREBERE LT
W RO OIAR T T FRA— A= SR BRI U S AER ERE 2 B0
IZStep2~Stepb6DAERIZERL:, HHO¥ T, BECGIIRELGH
BEHIREN WG I THEARE (- F B2 OoF —4BITrFIBOREN O E T
REE LT,

UTicxoBELZTET.,
a. BREBEOHKSE (Step?2)

ERE 1 : RBERSEIEOMAK
b. BEOCEASBEOTME L REEEDOHEK (Stepb)
ERES. 6 : TRMEN & LXORESRNF

c. EEEIaL—Tar (Stepb)

- EBRL 3AB: EHEEBIIRET YT BEROBR
CERL4-1: ALY Ialb—2 BT HIRER
cERLA2: AR FUIRIFTEEOHR

- ERL 6 : RS ABRDR

ULOHFEFHEN R > T2 T~ TOERBIUFF 2R T L. Zh b OBRMRIC
DVTERL 120 2 4 BICHELOTHFFREEZERRCTREREZITNT
A3,

[(H5—R—TDE8A]
AMBRT—4 R—ZXDOKR

TR LI ABRET— ¥ - R EFAOERERTEHEICTRT, REREEI S/ —
a v (BEAEAERRR I E A, EHE R, ETEE AR BRUF—U— Ficdk»o
TITohd, Fio, R/ FUra—REhdT—4 & LTHRX. #HETF—¥EBgMmah
T3,
HERAEARE

RATE UL EHRRFEER T NPVITA R T ZF ) NITHEE L7 RBER B A7 L2 AT
oS RERERORELTT (B3, LI RIUERAEHGCTOERTRE).
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F16E HREFAENE  TH

B ¥ — - EELITREHRIEE

1. FRFAERE - T2
A7al=r MBS TABRERZLEN) RO TABRBRREEEISRATENN o025
BrloTld 260WLHEREHRE - TBLEITo 7,
2. BIEAE
BAOELTHFREREEMEAFAEL. IR RO ET L2720 MABRRE
PERELT,
2. 1 WEZRVRFORGRTHMCEOLIBMFE
(1) HEEKAL  FH Etdh

(2) FiB : TEFHR AGTFTESHTWEHR ABESHE
(3) HZE#R : ¥RR10#E8HA20H ~ WK1 048H30H
(4) HEB®

(a) ANBIREHAICHAZHO 7o =7 MIBIT D, SCEEESSEFTMmETIC
DOWRIZET D%, BROET - FEEFIFRIERERECTCHS (3—n
v " EF% (European Conference on Visual Perception) | ICHBE L T.
B LREENLYOBRITEOHEUM EBE/EA (Sinilarity and interaction
of shadow and disparity cues of depth) | {ZDOWTHEXTDH L L HiZ, BEE
HRE L OftR, ERXHB LB L TYRFRRRICETIHERONELZITO Z
b
(b) W= HhaKE N7 Y =X (Glyn Humphreys) . 73N 7V o HiF
(Mark Georgeson) {1 8 Z &85l L. HWEZEMBEIIHO>WVWT, HIZPET (B
BFEGRZUIERE) MR (BEOEMTEEEHGEE) L H28EHE
BERINIZOWVWTERT DL EDILLESFORRBMERAET L L.
(5) HEE, FRERVELEEE
cF v I AT F— RR¥E (FR225)
- W%k REA-I A
/4 HE=E=% : Dr.Glyn Humphreys (University of Birmingham)
Dr.Mark Georgeson (University of Birmingham)
- #fE KB o N
EAEE#E  Dr. lan P. Howard (University of York)

2. 2 ARMRBREFACAEMIEBABEEALE
(1) HEERA KB BE

(2) FifB D SRR R E
(3) HEHM . ¥ERK10#9HA5H ~ ¥10%#9A13H
(4) HERH

ABREHRAISARERO oo T, A8, B R0 3-0 70 —7
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WP THRABRZED TS, Z05b, B L—7TiX. HiEF. BE
B, RERELEEBILTIEOOERBORER, HTLWEEORBELERK L
Ty, LB, A8 FHFOA DX LOBEARMLERARTHS, -, BIE
FN—7Ti, EBE. BERRKEOFM. XBFLXBEL. H - B - SRSHBE
EFREMICGHEHRA2EEOER 2 ED TS, INHOEROHIZE, AH
ORBE - HECABOHBRUTH L OEERE L OBELR Y. (HIRCAREII
Eobhiw) ROLFROBHFELEELRFETH S,

FTITC. BT 7Y AMECHEEINS R ABMI¥4# (Global Ergonomics
Conference) J IZHIFE L. EREHRSFIZOVWTEFBEREZAFTH &L BT,
B R X5,

(5) HIRERUVELZAERE

W7 7YV AERME, F—T AU YT E U RFEEVRARS =L
(B 77 L Aef)
¥/ ®E%E - Dr. John Abeysekera(Lulea University of Technology)

Dr. Coenraad Calitz(Stellenbosch University)

2. 3 WEBFESHERLCARLIBAHRAE
(1) HEERL : BH FE

(2) P8 o LERHFRE AT FLTERINFERT ABRES AT LA
(3) HEHRM : FER1I0HE1084H ~ ¥pK10F10H11H
(4) HEE®

ABREFHBSBHEFT 7oz 7 MIBOWTED TW 2 E{EESHERIEE
WORRICET D0, XKE Wi THEINDI L a—~vr 7775 AM
THIZET 2F42%F 4 2FEE% (The 42th Annual Meeting of the Human Factors
and Ergonomics Society) IZHE L. BHFOHER BT E M 2 (N E ¥
HELbio, NHEBYVBECBTLIERMTEE AT A= ZAE, LEF
BYRIE (Space-dimension and biomechanical and psychological aspects in the

standing-up and sitting-down movements) | IZDWTHERTHI L,

(5) HERERVELRBRE

2. 4

« ¥@E =M (Hyatt Regency Chicago)
FARESEHE : Dr.Mike McCoy (Illinois University of Technology)

Dr.Keiichi Sato(Illinois University of Technology)

BB RIRB M IR 2 BRfE

(1) HEERA P8 A%

(2) k& o LERWHPE A LFLERNFRR ABRES X7 L5
(3) HEHR c ERE1O0OF1 1148 ~ TRE10HE11H20H
(4) kB

Za—U—S o FEVFAANFYy—FHTCHESANS BEHAALEZEES
#% (Inter Noise 98) |} IZHE L. BEAREVERBEREIOHNEEEOHERIZH
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LTERRBLEEBHOIRERITI L EbiIz, [BERERSTRRECENEN - EE
IR RAT 2 AUV 72 BT T L DR E (Proposal of model which indicates
unpleasantness of low frequency noise using each of qualitative and
quantitative statistical analysis) | IZ2OWTRKRT+H I L,
(5) Hi®E
cZa—U—5 0 REYZ 54 X F ¥ —F 1 (Christchurch Conference Center)

2. 5 AMRBEFACHERICEIEABRREE
(1) HERERSL : KB RBRE

(2) FiE L AR RE
(3) HEHME : TEHR10FE11H22H ~ ¥L10%#11H278
(4) HERM

EHETn 7 b TARMBERBISAEN) T3, £, BKE, HE03-507
N—=TIZRDPNTHERBEZED TN D, Z05h, £BI/A—T7TH. HEY.
HBHES, REREZEE(LTIH-O0EBORMEB LV, HHLWIEEZEORR S
BfeLTHY, LE AE BEFOANXLOEABLERTARTH D, £,
RELV—7 T, ERE. BHEREOFHM. wEXBEL. KRB - TRY
REZHREMITTHME RO EEOEREZED TV D,

ZIZT, Y F=—TH#EsND TE7TEETOAWNLRYRICETI2EBERSH
(Noise Effects ’98) | IZHFE L. ERBEFTHIZOVWTEFEREAFETE &
BT, B RREND,

(5) HERERCERETSE
A —ZX NZ Y TE, > K=—7 (Sydney Convention and Exhibition Center)

ERHEEHE  : Dr.Dylan Jones(Cardiff University)

Dr.Staffan Hygge (KTH-Royal Institute of Technology Center
for Built Environment Laboratory of Applied Psychology)
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