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A Case Study on Developing the Virtual Safety Training System
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Abstract

In the real environment, it is very limited for the trainees to participate the effective
training using actual training equipments by themselves and also to simulate several hazard
situations for safety because of the direct exposure to the hazards of the actual system. But
the virtual environment(VE) can help the trainees to get the effective training participating
by themselves and to simulate all kind of possible situation without the exposure to the
hazards of the actual system. In this paper, the new developed VE system for safety
training is introduced. The system is more effective and economic one than the other

system developed in Japan.

—
X
i

2 AT T HEAME Ade] XA 7E gl BlEel sigm
&2, 3] O]Ze 9’1 8 71< & FE 7o wyeln], AR A HE

T "WEvide] #8 w&g AAEi oy "3’%‘?} Aol A 4E
g AAolth w&2 ANE FAHAYIV Y& AENIRES A
= AR ge vgn 33 gy PdeR FEE uSEES FHIVE

mim !

N (R
Lkl ooy fo HD

of
=
_%._VL
rir jro
=) G
B

=
2 0

=

ol

Ho ;2

o

%1 H0, 10]
> A FE 2 e viwten A7 &7 H4, F7 vde) ang =4 3l
Hutel2s #gated gysl 3ael lF Al gl #UT & YRF g &
T Zleeltd, 6] @A ol oA S8 m glen, FF I & 8T
Shof o} 2 gtolth qhH ot A E Az, A4 B paslate] etd Aty dA A 4

1 dz2AE FHE F v AEdHely Aol Bgan gom 1 ARRE 4H &
of b1 S' AAelnh(s, 7, 11, 12, 14, 15].

9,
or N
e
i
r‘o
It

o
FERLS
nore

I R N
2 Ho o

L

pdEAe 8% hAAFHEY F AHE A, wsMel A Hosiz FAF uwiolEw
< bl e WSS AAHo mLow jlg?_gj}- 2 9},
o SHuFE Q ’50}71] F3g 4 gt ulAl, 2GSaAFE Ao o
271744 g AEe AdE 2ol stssvs Fe FHor 5 F AUAHL, 8l
E AR A Y H AP?J#"— A ’:}?3?_@%%0]“‘1, Azd dAS JAGES Ertioiad el s
A FRYn st EA B Huldgel A F@EAt

F-{II rlr
rlo
X
o
*
L
rE

203



AR FAR AR

2-1 9874

AR FdxT AATAEE (o]t ‘FTAYW o2 A dste /Mt AP I
A AAAYFEAE ] HX) gFFoltk o] AEL A JHPEL A ALY SRR
oA gled, &4 Alde FAHREL bE&T 24,

7b. M3 EA =3

Sheke. atc

0
'
«
1

Qt ................

th movemm of the

— dﬁ&iﬂt{ﬁmwnut)mﬁé
= figure in the virtus! world

Participants {20 people}

B gAIET 33

I Q1A Sample |

dMIda A

204



2001d tA RG] FA g3

2-2 Nz=d FAAURY

T+ ¥ ¥ 7 >
- AEFEEA: SGI Onyx2/IR-RackSystem 14
- CPU:MIPS/R10000(250MHz)¢ ¢ X 674
CRE, F71943], gdolxeiel RUE(20 )
adgddy - AZEo]
- MIPSPRO C Compiler, C++ Compiler
+ ONC3/NFS Real Master3.1]
- FAHAALZ9L]) 34]
- HMD 1%
- Data Globe 14
HEL:HE - &2 AAAA 14]
- nAdoelA W Aol FE, AL, 14]
B AA - 14
2-3 &9z =2a9Y
AR FAwelA 1AdEE0D AUE SAEaPe FHAE AZA, UY AW,
ARFAZYW, 120 BT A4V F F 44old, 1 YEe g ¥e 2o
g&AFA=H dgzi&R AEEFAZAH EEAAdY
(67824 (67023 (4782 %) (41 =<d)
- A A - Zakzte] - NEAQRAEAL - AHaEag
- el e AR - HuxY Fuiyl HE R - nf kel A abe]
R R - olgA Al - Aad #g] - gepgd
- =233y 2 8} 2t 4l ' hE HA R
- A Sgragd - £3324
- oAbl g 2R - ZEA i
- =44 B ) _
2-4 wgAR
ol Al £33ty ZHAeHd AFde Wi gt 29 date] ojsf P
e s e evenen whel w1 W gn waca aras wem ]
R glaled A3l C s Al el B30 )
Vi oan o aal Al =} TIMID 2 Data (;un-(;. sﬂi\i ';11:1{; 28, o] Ape]

VRAFE mE

el o A1l ab7b Al vEell w ool Ald Al 2nd el Loading

gkvy.

vi] ]

TINID, Dats Glove, »IvE =iyl o n)al

L

lemmetEm

< vh. &l !

A= 2 (AR A% 1O

woEp el F2uieA RGN e AN

3 )

RS

1IMI>. 912 Scensor, A%, Data Glove 8 o) -8 -5l ‘\
ari-vh Al =brE 3F oluiel 1% a4E B} OB
st Review A2tk (a2 A1k 2F 158 D

205



7HESH Ade 75 A 71AY

2-5 TAE HEAFd EAH

N mYE g A A A A
aaygq [E30 WAS BE AU0] 28\ EIRAE AT G, Awsel X
STE T |93 Aol mugA 9o 2N £EFA AUBE
AREAH devdols Fde A
Aol HF mIpA FHololA rl%;iiﬂr—a— Ji]ﬁi}jlc} w8 goA7
agAdee :T;f’a ioﬂ m;%;‘zzjf& AR BYY & YA ] F
noEme T AR ReE anes Al i AAMe 2
g o] 14T
@A AuE Aean AR NSRS daAs] TS Sl Fru
g st B BIAL A% ofjuse] FAY 5 als% PESEE AN
BRA Ao |Feolol @ BEAol AEAM|AWS FAWD E g B o
o BAl¥ 4 Ut F¥ol B fl|F AAHs AW, BHSY AFFoA
. AP BEBAE REDT
en VR AN QAR SEAlvI Apde A0T Gu dsA
e AUt AYAA BFa AFHs 2o e ojeee ol =
DAV | gno) oy, 54 WeolT 43Y & A e
datl seraie M n4Ee AHE
2 1718l ez FA
vR x| T I BRI et e asselzas sy
Aepgu T o $odol] BAZE HAX A HAse]
%9 2ol wrt Mdos ewud
. ] HOe 49 a9 aaw 94 gaz
Zde] HuwsA Esi Mapping AZseh, A EANA BEE oA I
A3EA IS T wesle AL w7 e 2 TEE e
A ST T e gnd 249 dg ols Raw
717k ol gtk
.
3. 7HE<td AgE Ed&

3-1 AEAZ
B @FelA A s Agietdyas s

2 4 oAYee vy 29T 2 A Fatol
$g sk ¥ APHe) wsH T

ek
% g BeH BE 19n §RA BRI FRE UEA
4 4 AES a7 da WA JEEA BAS ARG /1R HAE A3 e Ad F& 9
GRe ¥ EAYTS BAs ANEGe ERAU BEA 9 AAIAL F5F + A
e AT F IEAAS AT

ARAAE 2oz JEE FHY ALNE AA 71EY RSP Fystd Bt A

=
4 2ol BAY 4 U B4Y WY AYHES ANEAS HASADL o1F



20018 AR GAes FAGEH

2 MY T2 YA
F&H ZR [ & g A2 N2 E
REL A ST
2o 8% [— i i
D) 7zea o) aaaa |
Iny 5E | ﬁ ﬁ ﬁ
AdA =g |— AE7E 47t Ag7t 37t Auzle 7y
7} A17g7]¥—
T oz AGASEA Aol wad A A Bek F AxY A A vFl
7}% ,_Akgn% Az FAXE FE£AF A2 As vl M w2 Ao 2AHA
tH13, 16). & As) Lol Ad oiy] 2941% F7hsted ofg & ASME EAD & 7F
A dAANY A2d TEH Z2AE: oy FAE 2AR Axd T 5 AF A4
Borz sxqoz AAH
. AN
AzIelA 718 wol WA E d4, T 84 ¥ A, HT ol Al
S AHEA (R NesE AN AL LR A9 TN BEHL % 9
Foso] whE AsAE AHES s ]
| Bt
Az oA 2 oJF TN Y9 Y
> Eulo) el
2ulo] B o] BlZE T YA w3 Adulde Hd, HA, GELE FolA ¢
BRIk
> =
g471e g ZAAY, o2 R SAF A AFFA, nnedM FHHY, AA, F
€y
[ L
dgeu Aol 2E5AY, 2O RAHAAY F, FapAP

207



FAol Hol Azt

]

5 ealeleo] A ’S#% %ilf& ZEHAL XA %ﬁﬂl_’%@‘?} F MAERs @
& Orientationg ¢k 5E7ro] Ax A&}

3z @ 25 APAE 7171 2ZAHE AP Fo) o] 9 AP w4
Z PBAIRS A Hsle) AA 22 AET £ YA s
7t w&A AQAe] FHA L= Fo|Ago] MAH Q7

P~
BN
£
rE
i1
oy

F4 YR EAZo] 59 Interactione &g U7l B Eo]

Ach. B AAf wet 74 71719 2AH S AEH 2o

5. A FIH

ARAE WA LEHFE AL LEA
EWES olg HYE & QA #o duE
Adelq AR 7 Ade] wol e

=
i

B

= AR B
3} #go) Fpa

$g& W

FEol 49839 ABA A FAAE A s
bl el AE 3% §71 A3 YAIY AHEFF Touring
o} 5% 7bel WA Ao,

GIEE W=
ob7be A& alE

A

«

AT wAFgel BHAL 7 AfAE0] B

8. Review

7} Mission®] EEE'd I Missiond HslE EAS
FEYEe] HES 8 G 4 A sk

3-3

Azg 74

7. AZE O] 74

—

D& #el A

AAGE 2"

Room

Room

Room

Room#4

VREE 224"

Room

Room

Room|

Room#4

208



2001 GARGHe s FAGEHI

b, st=del 74

1100Mbps Network
""" eonoted —==""1

Com c -
2& By Aoy &4 94 zﬂo{ A~ ‘ I~
____________ g :]@ “5

o Sy

!
! Iy T
! Hﬁ —voa 247 [T
Jot Stick #1-#20 |- - :
T il LCD Projector
No. Pag #1-#20 [~
- P

i 3
; :

|
!
o]

[ audio amp |~ Main speaner|
{Avdioamp | [ Subspd |
[ wieless b | [ |
(849 04 Mic | S Augio Amp | ibrator 1-20]

'AudioAler [ C.WSp

& bR AR AR FTAY Aadeg e 22 e Ade JHHa Ao
A, Q¥ol A ALEsl HMDuY Data Glove?t #& HagAa|wris ZolAdy) Hytd He
23 el »uoli-fff =jatel AldAE wKe] 5 5 YUEE s
A, ZE wsA Mo zolAHE WiAse WA yrAE E4A AAavL
% ato] wHEHE SoARTh
AR iy el Al Ag 3 ojm] A *M @%Hel 30%4 e Hgow fHEPON, AEHo]x
CRRS ’*1'»36}% *36}04 2ok ZAARD Al agls FEs Y.

(L

T o9E

2 Alzglo] ¢ g REe AdAst =7 Bdgeldh aeu d
g F UEE Sy Ay mu 9 dulel A%

Apgsjo oy, olz 9 2o guALgRe] AldATE olHeE A& ¢ JenR i
Sanzt 98y @old F vk FF Avte) E4A AHEY £ Ul AF R FZ dupola
A AHE v 292 s A29e AN & U8 Ao ARV

wol =
A Al ‘id%a L‘i% B FELE
z
o

209



Zgerd Adw F& Ak AN

#31%a

4

(11 7144, 2937, “<dAe #3 7HFdde 87, A2d, A2%, pp. 21-28,

2000.

[2] AR 8], R FAE AT AGZGHED, S AARA T, 1997

[3] A&3l, AAF, AFAAFTE, ST FEE3L 1996.

[4] AIMS, The AIMS Research Unit. University of Nottingham Information

Pamphlet, 1998.

[5] Ambrose, D. H. Solid Modelling Simulations Used as an Alternative Method
to Study Safety Issues in Mine Elevator/Hoist Systems , Proceedings

MINESIM, 1st International Symposium on Mine Simulation Via

Internet(National University of Athens Greece), Dec 2-13, 1996.

[6] Ambrose D. H, Equipemnt Safety Analysis Analysis Using Computer

Simulation , In Wagner G. R. NIOSH Programme of Mining Research, a

Summary of Mining Research in Progress 1998, National Institute for

Occupation Safety and Health, Centers for disease, pp 34-35, 1998.

[7] Denby B., Schofield D. J, McClarnon M. and Walsha T, Hazard

Awareness Training for Mining Situations Using  Virtual Reality

Proceedings APCOM, 27th international Symposiums on Computer

Applications in the Minerals Industries, IMM, pp. 695-705, 1998.

[8] Jae—sug Kij, A Design Procedure for Safety Simulation System Using

Virtual Reality , 2374 < #3}3]#], Voll, No. 1, pp. 69-77, 1999.

[9] McClarmon D. ], Denby B., and Schofield D., “The use of Virtual Reality to
Aid Risk Assessement in Underground Situations” , Mining Technology

77(892), pp. 377-388, 1995

[10] Gupta S. C. et al, “Introduction of New Technology to Clinical Practice: A
Guide for Assessment of New VR Applications , The Journal of Medicine

and Virtual Reality, Spring, 1995.

[11] Tesic, R. and Banerjee P., Ezact Collision Detection Using Virtual Object
in Virtual Reality Modeling of a Manufacturing Process , Journal of

Manufacturing Systems, Vol. 18, No. 5, pp. 367-376, 1999.

[12]  http//www.ccc.nottingham.ac.uk/ enzaims/VRSite/HTML/Main.htm,  “Mining
and Minerals Application” .

[13] http//www.kosha.or.kr/korea/info/stat/stat98 htm, “AFI A& FA-1998d = 4t
AAAHAE" .

[14] http//www.mcrlab.uottawa.ca/research/crosspoint.htm, “The Effectiveness of

Virtual Reality for Promoting Children’s Pedestrian Safety” .

[15] http://www.mupitt.penza.su/ umirs/e_news3.htm, "Technologies of a Virtual

Reality in the Integrated System of Safety” .

[16] http://riskinfo.co.kr/sago/sanup/sam3.htm, "98 3 = AtA A& &4 |

210



