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Video analysis on heavy-duty-truck driver's gaze direction in real traffic

Mayumi Iwao", Haiyan Jin", Koji Sugiura’, Shigeru Takinami”
(*Isuzu Advanced Engineering Center, Ltd.)
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A study about the course guidance device for hearing handicapped driver
Shun NAKAZAWA", Hajime TAKADA™
(*Graduate School of Mechanical Engineering, Yokohama National University
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Roles and Issues of “Ergonomics for Children” from the Viewpoint of Comparative Culture
Takashi TORIIZUKA
(College of Industrial Engineering, Nihon University)
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Safety Secured by Workers;
Three steps to prevent accidents caused by Human Factors, and Resilience Management
Akinori Komatsubara
(School of Science and Engineering, Waseda University)

1
socio-technical

robustness

JCO

resilience

resilience
engineering

normal operation

SOP standard operation procedure

socio-technical
performance enhancement
socio-technical

Komatsubara(2011)

41 2011 12 10 11
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resilience
management system (REM)

safety management

1

socio-technical

KYT

PLAN

Identify the organizational aspect which needs Resilience
approach in the organization.

Identify
- Resilience capability / Resilience resource
- Appropriate Resilience structure for the organization

i

DO

Develop, Establish and Promote
- Resilience capability / Resilience resource
- Resilience structure in the organization

i
| CHECK |

Effects of the DO is to checked

]
ACT
Correction of PLAN & DO is to be done, if needed
]

1 REM

REM
Anticipation, Monitoring, Responding, Learning
Hollnagel
Komatsubara

Technical skill

2009 1 15 US
1549

Non-technical skill CRM crew resource
management

Attitude

given

Mental and physical health

2011.11.28-11.29

1) E.Hollnagel; Prolog - The Scope of resilience
Engineering, in Resilience Engineering in
Practice, ed by E.Hollnagel et al., Ashgate, 2011

2) A.Komatsubara; Resilience Management
System and Development of Resilience
Capability on Site-Workers, Proceedings of the
fourth Resilience Engineering Symposium,
2011, 148-154, 2011

3) A.Komatsubara; Encouraging People to do
Resilience, Proceedings of the Third Resilience
Engineering Symposium 2008, 141-147, 2008

4) A.Komatsubara; When Resilience does not
work, in Remaining Sensitive to the Possibility
of Failure ed. by E.Hollnagel et al,
Ashgate,2008

5) 7
http://www.jal.com/ja/safety/center/
2011.10.26
169-8555 3-4-1
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Unexpected Events Experienced in the Great East Japan Earthquake and Organizational Resilience
Masaharu Kitamura
(New Industry Creation Hatchery Center, Tohoku University)
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Resilience Engineering,, Concepts and Precepts, Ashgate
Publishing Co., 2006

2) E. Hollnagel, et al.(Eds.): Resilience Engineering, in
Practice, Ashgate Publishing Co. 2011.
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4) M.Kitamura: Extraction of Lessons from the
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Should We Punish Failures of Responses to Unexpected Events?
“Just Culture” and “Flexible Culture” Are the Basis of “Learning Culture”
Shigeru HAGA
(Department of Psychology, Rikkyo University)
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fiRsd, LU, 2ERELTHRET DI04 BT DL
T, BTN V=TV 7 TEHEFERLE. £
LT, 2O FHEREEN, (1) #4221k (reporting
culture), (2) EFD LAk (just culture), (3) Fzdk72 (b
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An effect on difference of document presentation devices for mental workload
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Relation between user characteristics and impression to music
-Focusing on the effect of knowledge to music-
Yuri Akahoshi and Miwa Nakanishi
(Keio University)

1. [XL®HIZ

H 23\ T, ZdhiE, AT 5720710 T
72, KR Tepg BRI Wb NS, BlZ X, CM % T
OB ND5 T, o —E R EDA AV
153175 BT, SR RRRNEEND, —J7 .
BN NI E-Z DA A= ONTIR, FEZW T
Ta—F1IHHLODAEHNDFHEIZ LD NAT A% E
BLI-MEHNTIFEA L RSN TR,

ARWFZETIX, DDA NDZ T DA AT,
WX DB E I C L TR ST AN E D) E KR
BT D22 HRELT,

2. Ak
219271

FT. v m et J-pop) I B M J-pop) TTESN 5
) (-7 L F v — LR O R | D 4 SR ELT,
KT VT, IERITAAIREE 4 dh, Fo WD H
BRIV INDETHAD 8 il 1FEAE BT
ThHA A 3 D 3 B CEIMAIEL, 4 TriLg
15 fh, 3 60 gthHE L=,

BASHIZ | —fRITVD B ARSHEEHRLICHK 1 4
TIVEY ., 1 BRIOmEE R ZEA T 3 [El#RDIKT 5L
MREE L7z, MR 2RO I, AiOZ oA A—
CEVBYNT D720 5 RO E 2R A LT,
nEMN YT v EL (X)),

v - Bl
REBOH P —heE
1L 1Y TILDFEN

388

22 FH@EIEE

FEFHImOI A LT, 2O A A=V ZFHI T 572
DI FARLIA B ERB N 72 8 & Tl 35720 OfE A
HBE AT,

ARG IE B RIGFE) V22 B IR LT,
[RAFFE 1 LIL, TREEDDE U7 ERE 1289 §EO
RIENEZ L, BWAICHELIT 255/ METEL
Doz, ENbE EALOBERFETHEY, 612 B

AFECRITHIEEZITo THELNZERHTHD,

H AR T2 B RORR 5 41 [

%1 REBELUORRFATMIEE
=MER =B KB FEiEE
SUTNE-EEE LU T LA oRYR ST
BB ESH BB S Fi3:]: Ay
- R -G L Tg S TE
B Ea By EE- REN HEEHNE
RES BROMNE RESBROME IREL
BONS- B BONS B RE—NE B
& RAlE & FRRE Bl FE2LW
B BRH BH- & AIH, LA
B BIRR B 5 - B B, BB
AEH-HEMN SEH-HEMN EREM
Bt - 55k sy - 150 RE R RER HEEY
mE-gE M-l BRARK H5&LY, EMtot
TS - B R S - B RS- KR REHE
ELIE-EhOAS ELME-EhmE Shohix
BeREH - ERR Ji): o et 43 EEMNL
BAE-RLE BHE-ROE-BONE RoFRE
RER-SER RER- SER-ELEE S
E R TR B R X T
- B E - B BRL
Bi-dEEMR BM-IEENM-BOE0HD - YA
R (RIEEITIZ TR, BEM
20l BEISRELLER) HBL
EI ztimmﬁﬁ.ﬂ@jt PEEITOT MR, K EOTE
WZERDL DN T RIGFE I THHT-D ., ZnEHnwbsT L

T}\@%@@’% T CEDEB AT, WA TR
HE 28 HHAZRNIRT, KA RHEEF 1%, SD
IETBPERH TR 0288 LT,

=5 AN R LU T, ST D8 FE | BRE
PRBR L | HUIERRER L (B — 3R | B ZFN BT 722
(BEGEIR) | FrALTCOE, OTCWEE | B> TIEL

VWV (SD JEIZED 7 BeBEEEAM) . MDA AT el
D HHBFREREIL,
2.3 EERFIE

BRI 1L, 21 ~24 I DB LG 19 4 ThoTo, #lird
EEBRNEROFAEZ T -%, ERBNMAEAEEICE
4L, BREMBLE, ~y 742 (SONY #
MDR-NC60)Z %5 LT, fRES7z 1 o7 2410k
LT AAT LA EOFIE B IZREIE Uiz, #25E H30E
BHaGFETLThL, R TN afAELR,

3. ERBERPLURE
31 R

19 & OHERE M, 28 FEHDOIAEZNTHOVWT 60

& ZWIFERTY 2011412 H10H, 11 H



VNG DRERES T, FERO—FIELT, BHHYT
IV DBHLHEANIE B Ik RIZ O RE2XK 2-1~2-3
W2,

Eaalite =y Fealitc=y Eealited=y
[ 6-m 6 -m
' L ]
5 5 . s 1y
4 N
. STEED
3 @ 3 {m 3 la wEREES
| ATREIES
2 ! 2m 2
H §
148 1 1 e
i : 8
0 4 0 te- 0o %
Ehn, B 2-1. I#BMEIOFHEFRSHE
X 2-2. TREMZ]IOFMEGFERD

X 2-3. [ARKIDFTmEB/ RN AR
3.2 fEMT

AL X, 6 BERECRIZIE-N, o E B3
5720, OEHBRVQFA N DI, T —T 4 ARD
Fr, FEDRATT 4D HRIREH 3 I E > TOND@IEH

IZELH TS, D 3 BEPEICHEA L.

PGS AU DWW T, @A —r 14~6
‘ﬁ/%/.3~4 RS S — 0~3 A
B = BRI T,

DT, BAEIZ L > TEAFRHMEE B SR 0E6 >
ZEEEMETT 5720, KV TN DK AN O
TLLF O E LD 21T -T2,

FIEL T, K 2-1~2-3 1R LTz D% I
DoYERIE, B

e
D3 O@ﬁ%

SIS EIES

5 4= =2 HIERE
FOLSEAT- 80%~  70%~ _ 60%~
720 [ 72 ] BEA/—  AAA AA A

7 9_1)7= w@R/—>  BBB BB B
( 2 1)T0i BERY—2 cCcC cC C
WD FEA ZITHIRO ARG A | E LHIE
JETH 80% LA

L OYEERE MR S — NGB S A T T, Lo
TRIEDOOODWT NG CCC LHIESII, [’
H972 J(1X] 2-2) Tl FREE Q@ CILAHEi 5 A D 434 A3
X5 DWTEY E EHESIDA, iR EOTIFFTHLS
FD 60% LA EMES S — AL TnD, o T

mu’ﬂﬁ@@# 1% C &z, TR (X 2-3)TlX
PR EOIIRO 723 AL TWDTd E, @i 7o%uL
DEAF R =2 DT AA, @1 60% LA EAMEAF
— Db C LHESNT-,

ZOHEEBIMEZ LI L, T OBMEITEY
B2 WIGEITHE L), B 28 THH 60 Yo
TV, 3556 OHIERE AT,

3.3 MRITHE R LAREL
A IZ Ko ORI 24 A=V MR DR D

41

D10 B x 3. FHiiI<RYNRonT=

OBIMETENE "ﬂ"zj’)lﬁ‘;‘f{séE .

N N 2 e Al
WEBER 2 4y tesspswss o EOE
o 1 SUTIIE 17 17 8
< / 2 E&%’JB‘]K: 14 16 7

w7 42
3 LiE e 19 17 9
HZ X G | i PR . .
gy 22 9 4
Praas 7o, [T Z ifa% 14 11 8
MEDPHREOR ] REEw
TR MR~ 72— o EAL ol
A Tl B E RE NooATm e e
[IN=TA

BVAAA. AA.BBB., 18 mmsm 1 1 6
14 B30 12 14 6
BB, CCC, CC D> 15 EEEmmME 17 15 7
. 16 RER® 17 14 7
TNNThHEFr—2A 17 AAEL 17 7 7
i =] = - 18 LA} 19 14 8
| 2 S N - 19 Lhiot- 12 9 4
= 20 ML 12 10 8
E+L7L:<§E 3 O)F/E'\ 21 éb\bf:t; 16 16 4
E e 22 fREEAIAR 19 12 7
ahD)o MRNT IS 42 oo R
24 EhE 20 9 6
EHEI7175>|—;,,,493[]V@0) 25 KERHITE 15 11 10
26 B 25 10
%}}Z%ﬁ%‘ﬁw\fib\dﬁj 27 tmqt.; 12 7 6
RELHATD, R 2 g 1413 7
aEt 448 336 189

HIREZ LA R AT x5
A BRI D, TR
M CHE T 57280 TRl O T EE | 2L T
ATEEL,

HE®AORKTE 052 0.30 040

P R D R EE
= Bt / BAEZ LN (1)

FER BAEOTHLR M Z2T 2SRV ERE T
XL TRHIAS S OE B 13 D FB I B 12 b~ i< e
DAE T A STz, FRE DM VI BR 1 F & A R
MRV R EE AN W BRI S HE IS
ERT VNI ENS T,

ZOBEHELT, £<A VL TRV I D55 | 358
Hi O F B I R O A BSLCHE R 7oA A—

< —7 . %Hﬁ%ﬁ%ﬁx@ﬁ/fﬁﬂbﬂ\é%ﬁ z
DEY ST DEAES (CM, BLEIZ2E) ([T k- T, HERR
K LA DB T A A A—T DM REL . R AN XS 2L
ZENREB LD,
4FEED

AWFFETIL, BB AR ZIT DA A=, £
(R DM Lo TR A2 T D% ERRAIZ
G,
SE X
DAEPETT: B ARGEOEAH,
2004
[E#E 5]
HREEHGT
BEER BN P E T B TR HhvEigeEs
T223-8522 fimmipsdb X 0 # 3-14-1
e-mail : yuriakahoshi@a3.keio.jp

INFEERID 2T, 117119,

2 PRELEE AT L THRLA A=V LD B fR



BEETMO-ONEFESLEFEORE

O ERHE—
(BFHUEDIZFT)

Improvement of Parameters for Chaotic Human Voice Processing
Kakuichi Shiomi

(Electronic Navigation Research Institute)
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A Study on Job Enrichment Using Psychophysiological Parameters
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Consideration on seat height for standing based on comprehensive evaluation of muscle load
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Effect of arm position on upper limb load during spine position work
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(*Graduate School of System Design, Tokyo Metropolitan University,
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Development and evaluation of an exciting interactive system utilizing biological signals
(The third Report)
- Influence to the sense of fear caused by presentation method of an image -
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An Efficient Video Streaming Delivery with Visual Psycology
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Development of two axis force of syringe needle and estimation of stabbing needle angle
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Development of two axis force of syringe needle and estimation of stabbing needle angle
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Effect of Physical Exercise on Cognition of Visual Information
SHREFHHSELDOERFEREBMICRITTZE

Oliansong Luo*, Soomin Lee*, Yoshihiro Shimomura*, Tetsuo Katsuura*

(*Graduate School of Engineering, Chiba University)

1. Introduction

Many authors have studied the effect of physical

exercise on respiratory, circulatory, and muscular

systems. These effects also have been investigated in
cognition processing in the central nervous system
(CNS). But both methods and findings vary greatly.

Furthermore, some studies suggested that

information processing in the CNS differed depending on
the exercise type, duration, and intensity, and for the
result of the experiment, the difficulty of task also can
impact the result.

Therefore, to verify the effect of physical exercise
on cognition of visual information, the present research
fixed exercise type and duration, only exercise intensity
was manipulated. More difficult tasks were used to
examine changes in reaction time (RT), task performance,
P300 latency and amplitude of cognitive processing after

exercise, and their relationship to exercise intensity.

2. Methods
2.1 Subject

Ten right-handed healthy males, 21-34 (mean =+
SD: 26.21£4.0) years old, participated in this experiment.
2.2 Procedure

This experiment consisted of a control condition
(Control) and two exercise conditions (Low and High
intensities). Two exercise conditions were conducted on
a different day. In the Control, subjects rested on the
bicycle ergometer without pedaling, they were instructed
to perform a visual oddball task. In the exercise
conditions, the subjects exercised for either of two
conditions at a prescribed rate. Immediately after
exercise, the subjects performed the same visual oddball
task as that in the Control.
2.3 Exercise

In the exercise conditions, the pedaling rate was

kept at 60 rpm and the electric brake pressure was

constantly adjusted to maintain a heart rate (HR) of 80%
maximum HR (MHR) in High and 50%MHR in Low.
Either exercise condition lasted 10min.

2.4 Oddball task
A kind shape of stimulus (Fig. 1) was defined as

target upon which a right index finger button press had to
be carried out as accurately and rapidly as possible.

Non-targets had four kinds of shapes (Fig. 1).

Target 20% Non-target 80%

Fig. 1 Target and Non-target stimulus

Three hundred visual stimuli were presented in a
random series with an inter stimulus interval of
1000-2000 ms (mean 1500 ms). The symbols appeared
for 150 ms within a quadratic frame of 6 X 6 cm® in the
middle of a 15 inch computer screen with the subject

sitting at a distance of 1 m (visual angle 3.45° ).

Fixation Target-stimulus Press button
..... ﬂ o
I (1000,1500,2000ms) I 150ms I (1000,1500,2000ms)

Fig. 2 Time course of oddball task

2.5 Data recording and analysis

EEG activity was recorded at frontal (Fz), Central
(Cz), and parietal (Pz) midline locations according to the
international 10-20 system.

The data were analyzed using paired samples t tests.
(Baseline vs. Post-Ex. of two exercise conditions and A
High vs. A Low. Baseline means the value measured in

Control, “A” means Post-Ex. minus Baseline)

3. Results

3.1 Reaction time and Task performance

HARANB LSRR GHE 41 BIkE S TEKRY 2011412 A 10 A, 11 A



RT was faster for the Post-Ex. than Baseline in both
of exercise conditions. But no significant difference
between A Low and A High was obtained. In task
performance, no significant differences between Baseline
and Post-Ex, A Low and A High were obtained.

3.2 P300 latency and amplitude
Both the latency and the amplitude of the P300 after

low intensity exercise were significantly smaller than in
the control condition (Fig. 3, Fig. 4). For the high
intensity exercise, the P300 amplitude was significantly
different (Fig. 4), but latency showed no significantly
change with control condition.

Low Intensity Exercise High Intensity Exercise

330 3 * *
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350

w
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340

w
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w
@
o

I * -
Fz Cz Pz

W Baseline ® Post-Ex.

w
Q
[S]

latency (ms)
w
~
o

latency (ms)

N
©
o
w
=
S)

0 - N
Fz Cz Pz

W Baseline & Post-Ex.

Fig. 3 Mean P300 latency (Fz, Cz, Pz) (mean+ S.E.)
*P<0.05

Low Intensity Exercise

10 - - - 10
8 = = - 8

6

High Intensity Exercise
=
- -
- == x
4

g B N 2 -
. - . .
Fz Cz Pz Fz Cz Pz

W Baseline & Post-Ex.

amolirude
amplitude

i Baseline & Post-Ex.

Fig. 4 Mean P300 amplitude (Fz, Cz, Pz) (mean+ S.E.)

*P<0.05

4. Discussion
Polich and Kok (1995) found that both latency and

amplitudes of the P300 are sensitive to physiological
arousal, and a general theory of P300 physiology has
been proposed based on cholinergic-catecholaminergic
interactions within the catecholamine arousal system. In
agreement with this, the results showed that the exercises

used in the experiment produce its exercise-induced

87

effect activation on P300 and RT by increasing arousal.

But for the high intensity exercise, the P300 latency
showed no change with control condition. Smulders
(1993) suggested that fatigue due to sleep deprivation
increases P300 latency and decreases its amplitude. It
indicated that the high intensity exercise made arousal
increase, but make subjects fatigue.

Another point was that after high intensity exercise
P300 latency did not change despite a change in P300

amplitude. Poloch showed that manipulations of

attention and probability of the target tone changed P300
amplitude, but typically demonstrated little effect on
P300 amplitude, he suggested that P300 latency is
reasonably stable and varied relatively little as a function
of task variables when the subject is engaged in an
explicit discrimination task. That is, P300 amplitude and
latency vary independently.

In conclusion, the cognitive visual information
processing speed was enhanced after low and high
intensity exercises, but was accompanied by decreased
attention. These findings have important implications for
occupational setting such as long distance transport or

factory work, where need to make right decision rapidly.

5. &E X

1) Takuro Higashiura et al. (2006) The interactive effect
of exercise intensity and duration on cognitive
processing in the central nervous system. Adv. Exerc.
Sports Physiol., Vol.12, No.1 pp.15-21.

2) Polich J, Kok A (1995) Cognitive and biological
determinants of P300: an integrative review. Biol
Psychol 103:493-8

3) Smulder F (1993) The selectivity of age effects on
information processing. Ph.D. Thesis, University of

Amsterdam.

[E#E ]

% % Jiansong Luo
THERFPRALE LA ER T VA B2 E R A
AETE L gE=s

T263-8522 THEMAEBXYRART 1-33

e-mail : luojiansong@foxmail.com

Fax : 04 (3290) 3087

Effect of Physical Exercise on Cognition of Visual Information



EEEEAEMBENDEHIRIICELFERKRIZEITS
BRIEDFEMHAE

OFHEM, WAE
(BARZRZRETZHER)

Study on electromagnetic fields exposure from mobile phone base stations
and complains of users of a mobile phone .
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Effect of Sheet Using Far Infrared Radiation on Thermoregulatory Function

- Comparison between Young and Elderly People
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Development of the Transfer support equipment for care
Takafumi KURANO', Hajime TAKADA™
(*Graduate School of Engineering, Yokohama National University, **Yokohama National University)
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Fig.2-2 Image of transfer
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Development of a sound—chasing game to support physical exercise of visually impaired(VI)

-Improvements and evaluation for the old and middle aged-
Yoshikazu Ikegami ', Michiko Ohkura”
(*Shibaura Institute of Technology)
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Development of interactive system to assist rehabilitation of upper extremity
Tomohiko Miki’, Ryuichi Sugimoto , Shuto Murai , Fumihito Kasai~, and Michiko Ohkura
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Body Posture Influence on Trunk Muscle Activation and Force Exertion
during Isometric Pushing
BT LEERORSRIEHL S NRIECE T 5280 E

Kadek Heri Sanjaya”, Andar Bagus Sriwarno™, Soomin LEE", Yoshihiro SHIMOMURA", Tetsuo KATSUURA”
("Graduate School of Engineering, Chiba University

“Industrial Design Department, Institut Teknologi Bandung)

1. Introduction
Pushing and pulling is associated with musculoskeletal

complaints in low back, shoulder and forearm. Initial
research was based on force exertion in static horizontal
force in sagittal plane with most studies researched
handle height, between hip, elbow, and shoulder height
(Hoozemans, et al., 2007). Force exertion researches
were mostly based on upper limbs as contact area.
However, there are still different findings regarding
handle height and force exertion, therefore the objective
of this study was to explore the influence of body
inclination on trunk muscle activation and force exertion

in static pushing to verify those findings.

2. Methods
2.1 Subjects

Ten healthy right handed male subjects volunteered for
this study (age: 28.9+5 years; height: 169+6 cm; weight:
64.7+10 kg; BMI: 22.65+3).

2.2 Experiment tools

Pushing force was measured by wall force plate with
load cells (Kyowa LMB-A 500N). Electromyographic
(EMG) measurement was performed with a bio-amplifier
system (Biopac MP 150 and TSD150 active electrodes).
2.3 Procedure

EMG electrodes were placed bilaterally on back
muscles: latissimus dorsi (RLD and LLD), thoracic
erector spinae (RT9ES and LT9ES), lumbar erector
spinae (RL5ES and LL5ES), and right side of: upper and
lower rectus abdominis (RURA and RLRA), external
oblique (REO), and internal oblique (R1O).

EMG normalization methods for back muscles were
Biering-Sorensen test, leg raise in prone lying and hold
adduction while for abdominal muscles were sit up, sit
up axial rotation, and leg in supine lying
(Vera-Garcia, et al, 2010).

raise
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Static pushing were conducted in four body inclination,
0°, 15°, 30°, and 45°, each were conducted in parallel feet
(PF) and staggered feet right (SFR) and left (SFL) foot as
foothold, except for 0° body inclination. Each trial was 5
seconds of maximum pushing with extended arms. To
achieve required body inclination force plate heights
were adjusted to acromion height and reach of subject.

) L T R . Y
e Vel T

<5 = o
Fig.1 Electrodes placement and pushing postures

2.4 Data recording and analysis

EMG signals were collected at 1000 Hz sample rate,
low pass filtered (I1IR) with cut off frequency of 250 Hz
to remove electrocardiogram artifact, high pass filtered at
15 Hz to remove movement artifact, and root mean
square (RMS) obtained (Zedka, et al., 1998).

Statistical analyses were performed using Shapiro-Wilk
test to determine probability distribution of data.
Parametric methods were performed using one way
ANOVA with Bonferroni test, while non-parametric
methods were performed using Friedman test.

3. Results

Pushing Force (%BW) Average
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Fig.2 Maximum isometric pushing force in body weight
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Fig.2 shows pushing force exertion significantly
(p<0.05) increased along the greater body inclination, in
both parallel feet and staggered feet, except staggered
feet where left foot acted as foothold, in which no

35.00%

30.00%

significant difference was observed between 30° and 45°.
25.00%

20.00%
15.00%
10.00%
5.00%
0.00%

PFO PF15 PF30 PF45 SFR15 SFR30 SFR45 SFL15 SFL30 SFL45

W LLD %MVE
RLD %MVE

Fig.3 Latissimus dorsi muscles activation during static
pushing tasks (mean+S.E.)*p<0.05

There were no significant differences found on
abdominal muscles activation. Thoracic erector spinae
muscles were almost entirely insignificant except the left
thoracic erector spinae muscles where significance was
observed between SFR 15°-45° and 30°-45°. Significant
increases were observed in latissimus dorsi among four
inclination angles in parallel feet (Fig.3). In both
staggered feet postures, contralaterally higher latissimus
dorsi activation was observed on 45° inclination.

16.00%
14.00% -

12.00%

10.00% -

8.00%

6.00% -

4.00%

2.00%

0.00% -

PF O PF 15PF 30PF 45 SFR SFR SFR SFL SFL SFL
30 45

M LLSES %MVE
M RLSES %MVE

Fig. 4 Lumbar erector spinae muscles activation during
static pushing tasks (mean+S.E.)*p<0.05

Higher but insignificant lumbar erector spinae

activation was observed during erect pushing. Lumbar

erector spinae muscles had significantly higher activation

in 45° angle of ipsilateral staggered feet position (Fig. 4).

4. Discussion

Isometric pushing force represents the absolute
maximum force the subject could exert (Mittal, et al.,
1997). The results confirmed that trunk inclination was

significantly related with handle height and pushing
force (Hoozemans, et al., 2007). While Chaffin (1983)
found maximum isometric pushing force at 68 cm based
on handle height, this study probably confirm based on
45° body inclination.

Latissimus  dorsi  activation was ipsilaterally
insignificant during staggered feet. Probably foothold
position reduced load on latissimus dorsi. Lumbar
erector spinae had higher activation ipsilaterally to the
foothold side of lower limb during staggered feet
pushing with 45° body inclination. This suggests that
foot distance which affects hip flexion has influence on
pushing activity such as recommended by Mittal, et al
(1997).

In conclusion, regardless feet position the greater body
inclination until 45° will produce greater pushing force in
static pushing, however to avoid high activation on low
back muscles in staggered feet, inclination of 15° and 30°
is more suggested than 45°. If staggered feet pushing
were performed, foot distance related to hip flexion must
be considered.
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Effect of differences of torso posture during semi-upright sitting positions in the cardiovascular regulation
Satoshi Kubota', Yutaka Endo”, Mitsue Kubota, Sumiko Yamamoto™
(*School of Nursing and Rehabilitation Sciences at Odawara, International University of Health and Welfare
“International University of Health and Welfare Graduate School)
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Effects of Working Posture on Psychological Burden
Ryo Takahara*, Eriko Nakano*, Shozo Matsushita*, Yoshiko Yagfk
(*ITOKI CORPORATION)
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The Muscular Load of the Rolling Movement on the Different Bed Mattresses

Tsuyoshi Yi Yoto, Ayumi Kaneko' and Ikuo Asai
(¥*Industrial Research Institute of Shizuoka Prefecture **, Maruhachi Mawata Co., Ltd.)
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The Foot Impulse of the Rolling Movement on the Different Bed Mattresses
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Development of Requirement and Function for Universal Design in Bathroom
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