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Experimental Investigation of the Effects of a Car Driver's Posture on Sleepiness

Shuji NISHIYAMA, Masahiro KOMATSUDANI, Chikaaki OKAMURA,
Takahide NOUZAWA, Kazuo NISHIKAWA, Tadao HORI, Mitsuo HAYASHI

We investigated the effects of a car driver's posture on sleepiness. In a magnetic shielded room,
we used real car seats and monitors. Twelve subjects who have much experiences of driving
participated in the tests. Relative angles between seat and seat back set in 90, 100, 110, and 120
degrees. We measured four postures correspond to the relative angles for each subject.

Electroencephalogram, eye movement, electro-oculogram, and skin potential activity were
recorded continuously during forty minutes. And subjective drowsiness, that is, visual analog scale
was also recorded before and after each test. The correlation between the posture and the drowsiness

level has been discussed. It was found that sitting posture exerts an influence upon a car driver's

sleepiness. Some results are presented in the form of parametric plots and tables.

Keywords : Sleepiness, Arousal Level, Driving Posture, Eye Movement, Electro-

Oculogram, Skin Potential Activity, Visual Analog Scale
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Table 1 Twelve subjects
Subject No. | Sex | Age | Driving History (years)
1 Male | 29 10
2 Male | 26 6
3 Male | 35
4 Male | 32 10
5 Male | 31 9
6 Male | 27 5
7 Male | 33 12
8 Male | 30 10
9 Male | 36 15
10 Male | 33
11 Male |- 29
12 Male | 25
@Jﬂ\y
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/
I‘\ \\‘~.‘_ -
e vy ol
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b
Fig.1 Sitting posture
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Table 2 Test Arrangement
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1 | Subl (120) | Sub2 (110) | Sub3 (120) | Subl2(110)
2 | Sub7 (120) | Sub8 (110) | Subl1(100) | Subl0( 90)
3 | Subl (110) | Sub2 (100) | Sub3 ( 90) | Sub10(120)
4 | Sub7 (110) | Sub8 (100) | Sub9 (120) | Sub12(100) | -
5 | Sub4{90) | Sub5 (100) | Sub6 (110) | Subl1(120)
6 | Sub7(90) | Sub8 (120) | Sub9 ( 90) | Subl2( 90)
7 | Subl (90) | Sub2 (120) | Sub3 (100) | Subl0(110)
8 | Sub7 (100) | Sub8 (90) | Sub9 (100) | Subll(110)
9 | Sub4 (120) | SubS (120) | Sub6 (100) | Subi1( 90)
10 | Sub1 (100) | Sub2 ( 90) | Sub9 (110) | Sub12(120)
11 | Sub4 (110) | Sub5 (110) | Sub6 { 90) | Subl0(100)
12 | Sub4 (100) | Sub5 (90) | Sub6 (120) | Sub3 (110)
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Table 3 Resuits of VAS

90 100 110 120
Posture
Pre | Post | Pre | Post | Pre | Post | Pre | Post
Sleepiness| 85 | 620 | @5 | 613 | &1 | 654 | 49 | 569
PINESS | (1e80)| (2633) | (23.19) | (26.17) (19.89){ (26.77) | (2633} | (31.83)
. $B17519 | 349 | 527 | 419 | 590 | 457 | 543
Fatigue
{1505)| (2489) | (17.50) [ (2261) | (1766) | (17.45) | (2052) | (15.31)
Tension | 213 | 166 | 254 | 190 | 267 | 194 | %65 | 27
(1383) | (794) [ (1860) | (1691) | (1963} | (1120){ (23.10){ (16.26)
Anxiety | 76 | 120 | 123 | 168 | 169 | 123 | 120 | 130
Y 1290 (ag0) | (823) [ (1666) [ (1551)| 92) | (757) (775)
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Anxiety

Sleepiness Fatigue Tention

Fig.2 Differences of pre-post of VAS
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Table 4 Number of sleepiness and posture

Posture (degrees) 90 | 100 | 110 | 120
Numbers of sleeping subjects Ns 6 6 4 5
_ Numbers of blocks Nb 166 | 41 | 60 | 122
Nb/Ns 27.7| 6.8 | 15.0(24.4
Numbers of blocks | 154 | 37 | 55 | 98
Sleep stage | | First time (min) 6.5 | 12.0 100 45
“ | Average time (min) | 14.0 | 19.5 {135 | 12.2
Numbers of blocks | 12 4 5 24
Sleep stage 2 | First time (min) | 21.0] 255|125 8.0
| Average time (min) | 26.8 | 32.0 | 21.0 | 203
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Ratio of slaeeping subjects (%)
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Fig.4 Ratio of sleeping subjects
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Research on Vibrational Characteristics between Human Body and Seat,
Steering Wheel, and Pedals

Shuji NISHIYAMA, Norio UESUGI, Toru TAKESHIMA, Yuji KANO, Hisashi TOGII

We present interim results on the vibrational characteristics of the automotive sub-system

comprising the human body, seat, steering wheel and pedals. The magnitude of the vibrations

transferred to a driver from the seat, steering wheel and pedals have been measured with both

random and sinusoidal excitations in the vertical, fore and aft directions at frequencies up to 20 Hz.

Measurement points were located on the surface of the head, chest, hip, thigh, shin, upper arm and

lower arm. Eleven subjects were used to investigate the effect of some variable factors, such as arm

angle, that may affect human dynamic behaviour. It was found that arm angle in driving posture has

a substantial influence on the dynamic behaviour of the human body while driving. Some results are

presented in the form of parametric graphs and

tables.

Keywords : Vibration, Riding Quality, Human Engineering, Measurement / Human

Dynamics, Driving Posture, Seat, Steering Wheel, Pedal @
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Table 1 Specifications

L, 1600mm Ls 350~650mm
L, 920mm Le 160~310mm
L3 975mm 8, 10.5~46.5°
La 530~700mm 6 30°

Lt

Fig.1 Seat-steering-pedais system
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Fig.2 Excitation magnitude

Table 2 Characteristics of the eleven subjects

Subject | Sex | Age(years) | Height(m) | Weight (kg)
1 Male 32 1.78 78
2 Male 26 1.63 59
3 Male 25 1.71 67
4 Male 34 1.62 68
5 Male 51 1.64 75
6 Male 29 1.75 58
7 Female 31 1.54 47
8 Female 24 1.61 46
9 Male 48 1.74 67
10 Male 54 1.66 60
11 Male 32 1.78 78
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Fig.3 Measurement points and its directions
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Fig.4 Measurement tools for upper arm and lower arm
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Table 3 Average experimental results

Arm Angle (degrees)

90 120 150 180

Head |3.50(4.13) | 3.56(4.09) |3.36(4.04) | 3.43(3.94)
Chest | 1.79(4.15) | 1.84(4.10) | 1.77(4.04) | 1.76(3.94)
Hip |1.86(4.02) |1.93(3.96) | 1.84(3.86) | 1.88(3.85)
Thigh |2.18(7.17) | 2.47(7.02) | 2.56(6.33) | 2.44(6.03)
Shin | 2.60(8.49) | 2.30(8.35) | 2.27(7.22) {2.34(6.43).
Up. Arm | 3.98(4.12) | 4.05(4.16) | 4.69(4.05) | 4.79(4.00)
Lo. Arm {2.12(3.97) [2.07(3.92) | 2.30(3.85) | 2.74(3.88)
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Fig.11  Effect of arm angle on human dynamic behaviour
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Development of Virtual Reality Simulation System of Vibration
Characteristics between Human Body and Seat, Steering Wheel, and Pedals

Norio UESUGI, Shuji NISHIYAMA

In order to raise ride comfort and operation of vehicle, it is important to reduce the vibration,
which is transfered from seat,steering wheel, and pedals. We developed the Virtual reality simulation
system to examine influences of driving posture and vehicle characteristics on vibration
characteristics between human body and seat, steering wheel, and pedals. The analytical result of
vibration of human body and seat is expressed by virtual reality, so it is easy to recognize the
vibration characteristics. - _

Simulated results almost agreed with experimental values. This simulation system can be used

as atool to predict the performance between human body and seat, steering wheel, and pedals..

Keywords : Virtual Reality, Simulation System, Coupled Vibration, Human Dynamics,
Ride Comfort, Driving Posture, Seat, Steering Wheel, Pedals
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Fig.9 View point of right slant side
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The Influence of Acid Rain on Rust-preventive Coatings and
the Establishment of Specifications for the Rust Prevention (2nd Report)
(The outdoor exposure tests and chemical analysis of corrosion products)

Katsuhiro YAMASAKI, Hirofumi YOTSUJI, Kenji YAMAGUCHI,
Kunio UEKI, Qin Xiaozhou, Zhang Lunwu

The outdoor exposure tests about many kinds of rust-preventive test pieces were performed both
in the City of Chungking China and in Hiroshima Japan in order to research the influence of air
pollution on corrosion. The test results for both cities were compared with the followings: The
evaluation of correlation by CASS test, The estimation of multiple of acceleration, And chemical
analysis of corrosion products.

As compared results depend upon the kind of rust-preventive coatings and platings, test pieces
in Chungking have corroded faster than those in Hiroshima,because of the higher sulfer content in

the corrosion products.

Keywords : Acid rain, Corrosion, Outdoor exposure test
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An Estimation of Practicality of Cleaning Technology for Metal
Using the Overheated Vapor.

Katsuhiro YAMASAKI, Masami MAEDA, Yoshitaka KANEYUKI

Detergent of aqueous,hydrocarbonaceous, hydrocarbon chloride and so forth, are often used to

substitute for 1,1,1-trichloroethane before and after heat treatment.

worker's conditions, safety, hygiene, etc.

But these affect environment,

Corresponding to these problems, a new technology,

using the low-pressure and high-temperature overheated vapor, are estimated for cleaning metal.

The results were as follows: Defatting effect depends on treatment condition, and for a large amount

of materials, it seems not to be so practical.
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Investigation for Improving Toughness of Concrete Products

Masami MAEDA, Osamu KUWABARA, Hirozo ICHIGO,
Hiroyasu WATANABE, Kazuhiro ATHARA

This paper describes the experiments to improve toughness and surface roughness of concrete
products using method of Quality Engineering. We tried to optimize concrete manufacturing condition
from result of bend test. This study was carried out in cooperation with Kyokuto Takamiya Co.,Ltd and

Titibu Onoda Co.,Ltd in the meeting of Quality Engineering Study held by Hiroshima Municipal

Industrial Technology Center.

Keywords : Concrete, Bend test, Quality Engineering
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Evaluation on Workability of Hard Cutting Materials (1st Report)

Kunihiko OKADA

The end milling characteristic of SUS630 (H900) materials is experimentally studied as it is

considered to be hard to machine especially. The main results are obtained as follows.

(1) Relating to the tool wear, coated tools (M35 and P40 equivalent materials) and cemented

carbide tools (M20 and K20 equivalent materials) showed a little wear under the conditions of feed
per tooth — 0.1mm and depths of cut — 5 X 0.1mm (Ad X Rd) .
(2) Relating to the cutting resistance, cemented carbide tools (M20 and the one equivallent to K20)

have the smallest resistance for the cutting under the same conditions as mentioned above, as a result

of comparison with the resultant force of both vertical and horizontal components of force

Keywords & hard cuiting materials, SUS630, tool wear, cutting resistance
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Experimental report about end-mill cutting (1st Report)

Osamu KUWABARA, Toshihiko YAMAMOTO, Atushi TANI,
Michinori NAKAGAWA, Chitoshi YOKORO

To research the better machining condition of an end-mill, cutting resistance, are measured in two
cases where cutting speed and feed rate were same respectively.

The first case was that the axial depth of cut was 10mm and the radial width of cut was 15mm.

The second case was that the depth of cut was Smm and the width of cut was 30mm.

It was shown that the cutting vibrations of second case were smaller than that of first case.

Keywords : end-mill, cutting resistance
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Recognition Using Autocorrelation and Crosscorrelation From Plural Images
Hideki TANAKA, Ikushi YODA

Interactive reserchs have we achieved.more natural conversation between the computer and the
user based on recognizing the object which is nearest computer and catching their behavior.

In this paper robustness of the interactive system against the change in background was
investigated. plural images were recognized experimentally using higher order local autocorrelation
and higher order local crosscorrelation for the purpase of the improvement of correct recognition rate
and robustness against the object tufnning. _ '

For the result, the system were not easily influenced by the change in the background. And,
correct recognition rate had improved by-putting the object between cameras for the large object

turnning.

Keywords : Recognition of vp].ural images, Higher order local autocorrelation, Higher order

local crosscorrelation, Interactive system
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Natural convection and heat characteristics in case of wall movement or acceleration

Kaoru FURUTANI

A lot of equipment which applied fluid is loaded into the mechanical appliance for the

transportation which is represented by the automatic car, the flight machine, the rocket and so on.

The speed, the degree of the acceleration act on these equipment during running or flight and

influence the flow and the heat convection of fluid inside.

In this study, it considered about the influence over the relation of the flow and the heat

convection when the acceleration or the movement acts on the wall, to the natural convection by the

heat convection in square cavity.

As aresult, the influence which the movement of the wall, the acceleration of the wall exert on the

natural convection became clear.

Keywords : Natural convection, heat characteristics
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