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Fig.1 Construction of work and safety observation system
by network camera
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Table | Monitoring

scheme and its objects

Monitoring

scheme No. Date Monitoring angle  Cycle time Monitoring objects (zone)
1 Jul. 1st to 12th, 2010 One fixed angle - Slat conveyer for NC Plasma cutting machine
2 Oct 12thto 18th, 2010  Ten rotation angles  60min. Slat conveyer for NC Plasma cutting machine (4)
Surface plate for the process of making groove surface (2)
Temporary stock area for cut plate (2)
Surface plate for flame planer machine (2)
3 Jun. 23rd to 28th, 2011  Eight rotation angles 5min. Slat conveyer for NC Plasma cutting machine
4 Dec. 22nd to 27th, 2011 Six rotation angles 5min. Slat conveyer for NC laser cutting machine
e NC plasma cutting  Overhead traveling Overhead
“_gﬁﬁgm&mJWC%ﬁEL::ﬂ@ﬂ@%__m_mﬂﬂﬂk%ﬁijiiéﬁ _/traveling
___________________________ clane 35ton
[ [ [
: : H Safety aisle
: Slat conveylor, No.4 [ !
i : 1 Temporary
i Slat conveylfor [No.3 | ol stoke area
: : R — [Ceg | l for cut plate
! e B B . - —— BN .-l ittt s Forklift
{ i I I 1E =
Carring in | | Slat conveyor|No.2 5| H # :
steel plate | | | | - =
[ i i i = E
: Slat conveyl'or No.1 | I G 1 El E A =
| I e s W ————L"—*-,l',d:n'lrrrnrrrrl‘l -
I I Monitoring area
. [
NC plasma Pit for remaining
Stoke area for cut plate cuttirr)lg  aehine No.1 materials Gafeway

Fig.2 Monitoring area by angle rotation on scheme No.3

Fear of tumble Problem of

or stumble walking
74 cases (32.9% on slat
Fear of Fall 32 caseos
from slat conveyor (14.3%)
15 cases (6.7%)
Fear of trapped '\ Fear of burn
by NC machine 52 cases (23.1%)

22 cases (9.8%) Fear of crane handling

30 cases (13.3%)

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

Camera Area  Num. of workers Unsafe action
Angle  (m?) D. N. Sum. D. N. Sum.
A 133.1 190 125 315 7 3 10
B 1334 169 122 291 6 7 13
C 38.3 28 22 50 00 0
D 38.3 47 44 91 0 11

E 1222 211 150 361 13 14 27
F 137.3 210 172 382 17 16 33
G 83.9 190 128 318 12 8 20
H 127.3 160 116 276 12 3 15
I 82.6 134 112 246 4 3 7
Sum. 896.4 1339 991723301 15 5 26
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by Takashi Tanaka, Member Takeshi Shinoda, Member
Junpei Nishiguchi, Student Member

Key Words: Work and Safety Observation, Occupational Safety, Image Processing, Risk Assesment

1.¥#& Network video camera Camera recording system

2005 FICHIZE NI WEHBRZ2BEETIE, VA system (Ethernet LAN) | fir S0 oo e
57 HRR Y M & DI B B EIRIER S L T2 for recording ™) or recording
SHEPRENEZENT 3 LAEERICRO BNT ‘ Joystick unit
VB, —F, EHFTCOIRBINED BTV 3RS « /4l el
B R—I A YA 7 L OHSAS18001 T, M= Domed type housing for angle
¥ET BEREOREYEHMICTZ XY VI ROH protection against dust | , wwﬁfimw
EY B-DDFE2WL LHERIT AT L] WROBLENT 24\V power supply  Uninterrupted
V5. KFFETRIER - Z2BAICEREEZONSHE for camera sysytem _power supply unit

BE=ZY Y, EHLEEMOBRIC X 23RNEE

(Installation at worker’s station)

=R VT HEICDOWT, EROEMATD NC Y1l T2 Camera monitoring system
WICHER L, MR- . Router Router
The target of work “H ot
2. %y bT—THASITL B - OB Lo Wirsloss ~ | E2l0L lommaniosing
= — (Installation at safe management
Y AT L at working site) Lol section
21NC I TRIZH B4 - 28R e Router
TNE TOMIETIIIEE - ZLEBR D= DENEBR DR for working and L
EXEGOMBHLEMHELLT, 2y b T—F AR 5 Ralery EONo 2101 reoording
SICEBEX - BREBRI AT LRS- LT (Installation at safety management section)
oo 2V FT—IHASICKBEE - Z2BRIT AT L Fig.1 Construction of work and safety observation system
DOBtE% Fig 1 1I<R9. WP I NEFEEIE LAN Z/T by network camera

LTN—FT7 1 X7 ICERMICEDEREIN, /&R
LAN fa’:ﬁ e Tif%ﬁgﬂ@ﬁﬁﬁfgﬁﬁ\ 6 ZB t= 9 U 800 |  ® Discrimination by visual observation
VIHIEENTVS.

700 H Discrimination by programming calculation
TNET, 201087 AL 61 £/, FETORE 600 -
2IRENRE L LD HEKFNZHL TWVB NC YL 500
BADHERAMNEENTED, BRICEE ATy havn 400 -

7 _EDOAREZEIREDHH P, (EEENDFEREDZE
BRI OV TR 2T T E .
221% - BT RUIDERE

300 A
200 -

il A[J‘thl L

Time spent on conveyor (s)

iR - REE=RVVITVATLOS BREE=XY U T R
VIICHEDAEAFELLTE, B2V VT AF—L fEsobosnanananssaasagnaana
OfEET, BRIZEBROF» DARLZEIREOHE, VY Time
TEARAY PADERAENEZL NS, £/AF% - &L Fig.2 Discrimination of time spent on slat conveyor
“TUNRZERZE BT AR
RN KREERERE LA

BfaZft WRL254 4 A 12 H
FEEHFESICRBWTHEM TR 2545 H 27,28 H
O B AApfaMEE L¥FE

=569~



700 -

B Time spent on conveyor
600 ® Number of workers on conveyor

500
400
300 -
200

o LR DL R

Time spent on conveyor (s)

........................

Fig.3 Comparison between time spent
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Results of measurement and calculation
of radiant heat from welding

Table 1

Welding Position ngl_d Head : Body: Arm i Leg

Flat Measurement [W]] 2784 |27.4 {579 : 849 :108.2

Position | Calculation [W] | 271.0 | 32.0 { 52.5 { 85.7 :100.7

Horizontal| Measurement [W]] 233.7 |112.5: 614 : 446 : 152

Position | Calculation [W] } 259.9 ]130.1: 739 { 48.1 { 17.8

Overhead | Measurement [W]] 1459 | 79.2 1239 : 428 : 0.6

Position | Calculation [W] | 1622 | 92.6 : 255 : 441 : 0.7

4. FEFEOER=TA

ANEEE# R AT, 8 1N LF% SHFE
THEELITo B DEEFEOAEEREOHE T
. HEICAVWIBESHEOFT— 21T, ERICEERCT
STEBEROF—Z 2RV, 1EENE, (EERMSIT
T— B FY TR VERI LT —# B AV
(1) {ABERBIZEBTIANGFERE
NETREALTRICBWT, BEBES 25[V], BiE
EBRA 270[4A1E L, TH&, fmE, bm&ofEEs
TR R T B E OFEEITY, L7z,
RETRIIBWTE, #HmE, TRE, LMEOJET
ANEBBENEZLR-TEY, AFOEANNETRICE
WL, BB L OBEN =T D AMEEMO ORE
W (BREARER OEERREVWEDEEZLNS.
—F, AETRICBWTIE, NETRELRFCHERm
B AGFZBHENSEL o TWVAD, TRZ L LM

TIFSRBED AMEERE L o1, 2T, FhFh
DIEBEEBIIRIT 5 BRI 5 ERE LB O B
ABEZTAIWEORNERIZLIDZbDEEZLND.
() BIRBICBITAAKEBHE

NETEB IO ZETHRIIBV OEEELEOEEIC L
HREE D NEERBOFHELZIT, LR,
REEBEL 20V, BRI 270[4], BHEESIITH
XL, NEIRIZBOVTIEEREBPENED L LTEHE
#1Tol. Fig 4 CAKREREHBEORREZTT.

Storage of Body Heat
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Fig. 4 Storage of body heat during imaginary operation
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