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Evaluation for Safety Assessment by Gait Analysis on Walkway at Shipyard
- Application to Working on NC Cutting Machine Conveyor Line -
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Slat space
150mm

S
Thickness:9mm
Height:150mm
Length:3800mm

Experimental Area
Fig.l1 Experimental setup in actual shipyard
for human walking on the slat conveyor

Tablel Experimental conditions

(a) On the actual slat conveyor in shipyard

Nominal designation Condition
Flat Horizontal condition
SY - Travel angle Slat space (mm) | Travel angle (deg.)
(ex. SY-90deg.) 150 90, 60, 45, 30, 0

(b) On the mock-up of slat conveyor

Nominal designation Condition
Flat Horizontal condition
Slat space - Travel angle | Slat space (mm) | Travel angle (deg.)

(ex. 150mm-90deg.) 150, 120, 90, 60 90, 60, 45, 30, 0

IZ‘Okgf/cm2

i SR
..I
|00kgf/cm"

Gait Cycle 1 Gait Cycle 2 Gait Cycle 1 Gait Cycle 2

(a) Condition: Flat (b) Condition: SY-30deg.
Fig.2 Change in the peak point of pressure

by inner sole type sensors on examinee C (worker)
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(b) Examinee B (worker)

Fig.3 Standard deviation of the peak point of pressure
on toe of walking on the actual slat conveyor
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Fig.5 Standard deviation of the peak point of pressure
on toe of walking on the mock-up of slat conveyor
for examinee Y (university student)
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Study on Work and Safety Observation by Network Camera at Shipyard

by Takeshi Shinoda, Member
Toru Kumata, Member

Takashi Tanaka, Member
Saori Zeze, Student Member

Shiki Yanagihara, Member
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Network video camera system
Ethernet LAN connection

Domed type housing for Camera recording system Camera monitoring system
protection against dust
. o -, % The server . , Router  Router
R for recording Hard disk unit <[| ~ I]
- USB for recording __I |_ | | [ |
m Joystick unit Wireless PC No.1 for monitoring
to control LAN at safe management section
the camera Router
angle [
100V _power supply ——I | i ]
( PC No.2 for recording

\
24V power supply  Uninterrupted
for camera sysytem  power supply unit

(Installation at safety management section)

The target of work observation

(Installation at ion at working site)

(Installation at worker” s station)

Fig.1 Construction of work and safety observation system by network camera
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Fig.2 Fear of safe manner on work and its safety
observation by safety observation system
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Fig.3 Comparison of work and its safety observation by camera angle

Table 2 Feature and key point of attention under working on NC conveyor line
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Development of Safety Assessment for Environment of Walking Way
on NC Conveyor Line at Shipyard

by Takashi Tanaka, Member

Takeshi Shinoda, Member

Key Words: Occpational Health and Safety, Gait Analysis, Walk Experiment
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HITEBROFHEG & LT, BEESAEYYORRE
IVichh B, 1 BFTE A (Gait Cycle) ICBI % &EAD
RMEMEDODHERT EEEDE— 7 5HR O % Fig.2
WY, BEGSHITHRRETSH % FHEE EOSIT TR,
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75.

Slat
Thickness:9mm
Height:75mm
Length:2400mm

Fig. 1 Experimental setup for human walking
on the slat conveyor

Table 1 Experimental conditions of the mock-up
of slat-conveyor

Nominal designation Condition
Flat Horizontal condition
Slat space - Travel angle |  Slat space (mm)
(ex. 150mm-90deg.) 150, 120, 90, 60

Travel angle (deg.)
90, 60, 45, 30, 0

l 2.0kgf/em®

=y I
0.0kgf/em®

Gait Cycle 1 Gait Cycl 2 Gait Cycle I Gait Cycle 2
(a) Condition: Flat (b) Condition: 15¢cm-30deg.
Fig.2 Change in the peak point of pressure

by inner sole type sensors
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Footprin}s]at ——  Numerical symbols in figure: Step Order

=0 6 6
_&57 % 5| @ Right foot
5 1 &
5 + & 6
[ - —— s
w37 ,
—————— 4 414 ?
& ® s P i
— %7
—— | PR | B |
e 1 = 12
——- 1
4] l‘ q
Ordinary Parallel Figure Shape "V" Crab like walk

Fig. 3 Gait pattern of walking on slat conveyor
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4.4 &
BITIRICNT VY AFRRDICS WAS Yy haAYRTOD
Ty 7Ty TREWEUTHMTERRZITY, SHITRRENS
TROBENT VARKEZZ2EEIIDOWT, BEESH
WKBFBOEEIDOHEBEF O S E@EMN5, &
THEBRBEOZEMF OB 2T 72,

290 = Right foot
£ Left foot
2 10f
o
: B
& 0

10 --- Max.

~— Min.

sl BEE Right foot
=3 Left foot

Standard deviation
ey

2
oL ,
Odeg. 30deg. 45deg. 60deg. 90deg. Flat
Gait 0 ) [ [¢) [§) 0
pattern

(a) Slat space:60mm

290 e Right foot
& Left foot
g0l
o
g
s 0

10 EE8 Right foot--- Max.

=1 Left foot — Min.

Standard deviation
£

. | R N
g. 30deg. 45deg. 60deg. 90deg. Flat

Gait \4 0, (o} [¢] [¢] 0
pattern semi-V

(b) Slat space:90mm

9,
06 B Right foot
Left foot

[}
f=}
1

Step error rate
f=)
H

-
S

Standard deviation
.

Odeg. 30deg. 45deg, 60deg,
Gait v P semi-P semi-V O 0

(c) Slat space:150mm

Gait pattern code
O: Ordinary, P: Parallel, V: Figure Shape "V",
semi-P: Loosely Parallel, semi-V: Scissor Gait on One Foot

Fig.4 Standard deviation of the peak point of pressure
on toe of walking on the mock-up of slat conveyor
for examinee W (university student)
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