BARMMEFIFEBERRXRK F165 WX ESF 20135-GS6-22
EMTIHDIEE - Z2ET X VT DfeHD
ERUIEIC L 8RR T 25

ERE HbP KK EsE BH BE
ZESEH FEO AT

Observation by Image Processing for Monitoring of Work and Safety at Shipyard

by Takashi Tanaka, Member Takeshi Shinoda, Member
Junpei Nishiguchi, Student Member

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

.48 & Network video camera Camera recording system

2005 FICHIE ENIcREHBLZEHEETIE, VA system (Bthemet IAND | (Fife derver Hard disk unit
TT7RAA MCXOERICBI B EMRFEZFML TR 1o rcordingUSB for recording
RPN EBEZERT 5T EDNEFEFRITROENT ¢ =g Joystick unit
VB, —7%, B COREMED SNTV B HELE T || e
BmESTR—I A b X5 L OHSAS18001 Tk, M= Domed type housing for angle
EEIT, BELZEOEFETEHNICE=2Y VT KRUGH protection against dust \ 100V, Dm“PPIY
ET B DOFIEEH LT 5 L) MROBNT (e e
W3, AR TR - Z2BIICENEEZEAONSH for camera sysytem power supply unit

BEZZY VY, EELEERNOBRIC K RRNETE
=RV TFEICDWT, EEDEMATD NC Yl T2

(Installation at worker’s station)

Camera monitoring system

I L M ZiTo T2, ‘ Router Router
The target of work "‘[I ~w H_D
2. 7y R T— I NASITL B - REBH shiyaton Nides  [PCNG trmontoring
3 = (Installation eess at safe management
VAT LA LAN section

at working site)

21 NC U TRIC S BIEE - REBH T Router

TNE TOMETIINEE - ZRBIIO T DEEBR DR for working and L
BXEROMLMAANALL LT, 39 hT—7 A% Isalery ECR0 S TeoiTe
SIcEBAEE - BRBRIV AT LRS- ELTE (Installation at safety management section)
fo. 2 bI—=THATICKBIEE - BB AT L Fig.l1 Construction of work and safety observation system
DREE 7% Fig.1 IZR9. W\ S NTZEE &S LAN Z /7t by network camera

LTN—FTF 4 AV ICERICE DRI N, F8R
LAN Z3@E U '(If;,%%%%@ﬁ%%fﬂ%b‘ HbLEZZY 800 7 M Discrimination by visual observation
VIMEENTVS. |

% 700 ©  mDiscrimination by programming calculation
CNET, 2010 7 AL S8 1 i, fEETORE & 600 -
SREENFE L 752D HHKENSRL TS NCYHL £ soo
BADEANEENTHED, BRICEBRASY FIYR £ a0
7 L OFREEREOHME®, (FREBENOTEREPLE § 30
BEICOVW TR ZTT> TE . é 200 l
22 - RETZHU VI DBE sz;llA. l,lelil, kleL 9

53 - BELEZZV VTV AT LD BREEEZZY 0w v 7 rr o T T T T T e T

Y CBD B ERREL LT, E=4) YT AF—1 RECEEEIERAR0RIE TR
ORE, WREEROHH b REERIEOMHE, )Y Time

THAAY PNDBEAFENEZONS. TIFE - &2 Fig.2 Discrimination of time spent on slat conveyor

FUHRFEREDE TR
CIUNRZERZER R LA

BEfaZf ¥R25%F4H 128

EZHESIIBOWTHEE TR 25% 5 H 27,28
© B ASRfinHEE LFE

—569—



00

B Time spent on conveyor

D 3

00 ® Number of workers on conveyor

500
400
300 -
200 -

o LIRE R L

Time spent on conveyor (s)

Fig.3 Comparison between time spent

and number of workers woked on slat conveyor

TR VI VART LOFEICE, ANYOREAE, A
YIDOBFrORE, AVIOEWEORE A%, BfFDZER
RLEDHMENDH D, T TR, TNETHEAZEERD
EREIN TV AEERZEICCNDDFEEORIZITS.

3. BRI L A% - 28
TR VT AT LD
RFFETIE, EiZ, AT Fary7 ETOAYORK
HihE, AMIOEFORFEICDONWT, EEEICKL3E
=27 Tuy S LRER L TR ZTTo 2. BB,
Tay S LIEBRILES A 751 OpenCV % W TH
HL, REIDITADDONE, BEES, 26k, /F

EEME, VAT LORNHETEREINS.

4 EMTHERNDEE - BRET -2 1)V JRER

NC Ui TR TR AL L2IREIZ T AT EDOIEERS
TIcBVWTELL BRI N2, a7 FIclE¥ESE
PEET BRI DOWT, E¥ - ZeT XY VT
AT LIc X BB ZRAT-. 2010E 7 H 2 H 812 K
DOEXFEBRICN L TE=Z Y 7T rd s LAy
TavR7 LOEEZBOFERBICOVWTHE LD
D% Fig2 1IZnd. BlE 10 2 EIcEq Lz, BHIC
S REABR LTS, TS LEEROER
Bil—B LY, 2HPRONZRMEEEHS. 514,
WEOHFZED S.

K, EXFEGOBHEH N, a7 ETO
FEODVRAIDEZZ) VI ERF L. T TH,
Fig.3 IR BRICK BB TH a7 LOMEEE
DIERANE L T U7 _EOEFERBORMZLO g,
Tablel ISR ZNFNDRBFICEB T 237 LT
ThNIEREEZOY XA MEAVERNZERT. Thb
DRFICELB L, 2 DO THS. FERBICHL
ANBDZ VR TlE, B8 - BARBeET BRI 8:13,
11:43, 11:53) FavA\7 Lo@EfTHE£<, £, 9:43
M5 10:13 D7 L—VIc X3 E R EZh o778
EEEDH A D DB (CaseTl). Fiz, ABUCHLE
ERRAN S VERIH TI1x (Bl 21E 9:03, 10:43), av
N7 FTOFEEICKBERE, SMAO—F 2 IH
2 (CaseT2). —F, TNETORNICHIT 2 EHEEH
HNC &2 a7 _EDVEEZE D AR 2IREEDRHH (2010
#£7H1-3,5H, 10 A 12-15, 18 HOHEEIC L B) »
5, CaseTl DFEICIE, HEIRDRIRDIED DEOEH
KINS Y ZADREE, AT LOFMICE-ST-E XD
NG YV ADRERE, 71—V EEDOBRDORETAEE,

Q0 =

O N

6 Tablel Timeline of work at conveyor
4 Time Work
229  [7:53-
0x ¢ - -
5 E 8:03- [Moving on conveyor
28 Cleaning
s e -
e 8:13- |[Moving on conveyor
2% Cleaning
=7 4 .
§ 5 8:23- [Moving on conveyor
z 3 Crane operation
8:33— [Moving on conveyor
Cutting work with hand gas burner
8:43- |Cutting work with hand gas burner
Moving on conveyor
8:53—
9:03- [Code writing on cut members
NC machine monitoring
9:13- |[Crane operation
9:23- |Moving on conveyor
9:33- |Crane operation
NC machine monitoring
Moving on conveyor
9:43- |[Crane operation
NC machine monitoring
10:03- |Crane operation
Moving on conveyor
10:13- [NC machine monitoring
10:23- |Cutting work with hand gas burner
10:33- |[Cleaning up tools
Code writing on cut members
Meeting
Moving on conveyor
10:43- |[Cutting work with
hand gas burner
10:53— |[Cutting work with hand gas burner
Code writing on cut members
Moving on conveyor
11:03- |[Cutting work with hand gas burner
NC machine monitoring
Moving on conveyor
11:13- |NC machine monitoring
11:23- |Meeting
Moving on conveyor
Crane operation
11:33— |Meeting
Moving on conveyor
11:43—- [Moving on conveyor
11:53— [Moving on conveyor

AT w M U TORWVAE TOHIT, CaseT2 DEE
ICIE, B EIHDRIRD IR D DBEROFENT V ADRRIE,
YT DBRDAIEIC L B AEENEZ NS, DI LEOKET
Mo, AT EOEEED N FHEREEZRIITE
L, a7 LOEEEDIV AV EEZR) VT TE
3T Ehahoiz.

5% &

E¥ . ZLEBRIOEHDE R VT Tul S Lk
B L, CThZEBROEMRITEONC U IECENT
I RT—Z ARSI AT LI X AEEICEA L,
aAVRT ETOEEDY R BEZRY VT TEDARE
HRBH BT eNoholz.

SEXE
1) BHEER, HPKREK, MIESR, SREE, #HcEE0,
Fy T =T A AT K BEMTIZOMEE « K28
ICBES A%, BAMMEE L SRESWmE 5
138, 2011, pp.99-100.

—570—



BAMMBFIFRBERANE F165

SEMErIcE T 528 E

WX ES 20135-GS6-21

BETERTOANKRZRICET W%

—BEENBDOANGER~ADEE -

B nm W =

l
E& B
RAESE B ok B O

E=B8

% B\ 5 A"

A Methodology of Evaluation of Body Heat Storage
for Working under the Hot Environment at Shipyad
: Radiant Heat ffect on Body Heat Storage during Welding Work

by Jun Takeuchi, Member

Takeshi Shinoda, Member

Syunya Iwanaga, Student Member

Key Words: Hot Environment, Body Heat Storage

1. ¥ ]

B TS CTOMERET, —RICEFITITHM U OERE
TIBEh, AMEEEWFARRNICHER 5720 0HE
I OBRDH DB RPBEL 2D,

A TIE, BRRBHBOSNROT-DIT, BEERE
BT D BB B LVBIRET TOAED
ERET N OBEIC OV TR T o7z, FICEIEESE
WCRBWTKRE REIGE 5D D EEIEEPABERICE X
BEBEHALNCT B0, BB BUEH = AE
~OBMREE LT ARG BREMHLT, e DfEE
FHCRET IR 2 AMFEERELZEH L.

THICE Y, BB IUBEEERMN D BRREICE
TORBIER L AMEERE L OBREH LI L.

2. BRIRBERE AMKETEM

2.1 ANEDRINE
MEZREBETH Y ERETH S, KRN TEE LR
HWEVE I (1TE) , MR LB HEE, RENLKRERE
L COXE « BT X 0 SRR BRIC RS U CEVE &
H"hH, AMEERTOEBELE —EIE- TN,
IDONREBEEL ORI ELEX DERE T

TITEAREER L, ZOFBERIIAHE, %K%;
BIERE, BERE, [RE BHEETHS.

2.2 NABREEHEAEXLERE

MNEDBRFE FRRUTNHE M [Wmlickt L, 4h~722
THEE W [Wm?], PFRIRIT & B RHR & BB (CrostEres)
[W/m?), FZRED0 DX & EHHEE (C+R) W], %
L CREGRM & 36T PIC L AR EEE OB L 5
BRI B, (WP | DR EE T A TREND.

LL, BSOS 3ERRET TOEEICBNTL,
AECRE SN ANEEBEZ BRI ILERDS. 0
ERFFOEEIZRBV CABERIINAEETHY, BE
_ﬁoﬁ%ﬁw @%k%w&%x&htt@ B

TITHHIZ B E,,, [Wm*]E X OVEEIC A O EHEL

* 0y ’e/\”/ 7%@“47}% (BR), LN R R LA
R LN KRR L5k

Ry M R R LT

Bz EE25F4H 12 H

FEEEESIC wﬁﬁ§$mﬁﬁsﬂmmﬁ
© B A fnfavErE 15

Epua[WmP 12 M2 CHHEZITo 2.

M+E, +E,,=W+C, +E, +C+R+E, (1

res

ZOANEBRFEHEGRALY, WW@?X&T:F@T%% S
Wm e 35 LR TERESN, BOFEERENTNDH
AL, S0 &5,

S=M-w-C_-E, -C-R-E,+E, +E,, (2

&Y, BERE H [JmIEREEE S ORBES
Ly, ez 5b.
HS=£S(T)dT 3

3. BB L VBEICL 2R

JNEHBAOERTOER

AR L OB O BEHBB A RIS 2 28857
LT AEDIE, ThbREENREREL LTEZ,
T L3icEELE.

A SEER L OVEEICHE D BREERS AT Eh 2
uAE LTI, Fig LIFRT LS, FTHFICLSS
AR ., B IO E O BNEE 0,0 & X T RAR
BEOZRAF—IZLVED SN TRIKEEN EF L,
WA Z ORBIBEIZRIT DRMWD b OBEF = RAF—R
AMKIZfEDLD EE XTI

Fig. 1 Process of heat transfer

3. 2BEICEDREE, 0y
VRERICAE D BBV O, [WmPiE, TIEM DL OF
FEE Qpe [WP 1 L BT — 7 12 L DEHEE Q4
WM 253 bhb.
Qweld = Qbase + Qarc 4)

—567—



FFH 7 5 DEEHEE: Q) [TEBIC I VEE L o B
Mo AME~EH SN ZBEETHY, BET—27ICED
TSR O, BBV TRT T — 28D 5 b, &
BIZRAVWLONTICAEA~EH SNIBETHD.

(1) BEHHLDEHABE O

TERICHEBE SN BEROBM OBESMEB S,
B EZERESORKEICS T, KEEICAKICEET HE
HEEBES XF 77 « RV OERIICEVRDE

TDEE, BEMEANEEOBERELERL, B
B b ARICEET AEHAEITRKNTRENS.

Opse =P12 €17 & ’O'O(TI4 —T24) ®

ANEDTARITEHTH B 720, EEOFEICBNTX
ANEZGASE, MoEs, NEES, _EREES, mibeEs, FE, KR
B, TRRERIZAT, TNENEER AR UIEEEE
FLEER L, AMEEIAICBT AHRBEEERD .
(2) BEF—IIZ&PEHBE Q..

T— BER V[V, BREI[AETDET—0 THRE
TR R AE—IVI[W]THY, 0O LRFEE R
BET )L X — 3, Alexander DEER LV 15% & H72 Lz,

TR & AR OB EEE L, BEH
HARICERET A BT — 7 12 X 2 EHEE 0, 13k
TREIND.

Qe =12+ 0.15-VI ©)

3. 3BEICHSEHBREDFE

B P—F2 AT, ERIRBT AT — 7 Y
ToTWV5B & &EDEHREE O, DFHHIZITV, SRR
L OB EIT o2, BN, THEEE, #EEEE,
LMD 3B 29772, Table 1 IZHEHEE D
R, BIUZoLRMCRT 2 ERKREELRT. HE
BLAHERRZHEAD L, SHBICLVHIREORET
BRAERTEHTEDRLELZOND.

Table 1 Results of measurement and calculation
of radiant heat from welding

Weldirg Position Qwﬂi Head i Body : Arm i Leg

Flat Measurement [W]] 2784 | 274 ;i 57.9 : 84.9 :108.2

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

Horizontal] Measurement [W]} 233.7 |112.5: 614 { 44.6 : 152

Position | Calculation [W] | 259.9 [130.1 : 73.9 {48.1 {178

Overhead | Measurement [W]] 1459 | 79.2 {239 : 428 : 0.6

Position | Calculation [W] | 162.2 | 92.6 : 255 : 44.1 ; 0.7
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Storage of Body Heat
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Fig. 4 Storage of body heat during imaginary operation
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