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The National Highway, Expressway Tunnel Video Incident Detection System
performance analysis and reflect attributes for double deck tunnel in great
depth underground space
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ARG IAIA A 2T e H A WA aHE, AR, G, SA(AY) 5 U AR o] 25 A BH9)
ARz A EAIA O] hAE AR 9 B3 Y Sl A] Fa40] 2| 1 QIEHI] T B R = Fo
A A2 S A B5E Do) 2ot Aol B A2 AZ017] glato] £ A Ago] AxE F,
H9S o2 4|7k 2adole B4 AN T A AT Avheka, o] 2 Hhgro 2 7] o

AR BAH g AR el Uuke A aks Aol g B 5 E Y Aol tiet ol o8 Bl B3
=401 ekl ostel W kA Akge Alksheck

ABSTRACT

The video incident detection System is a probe for rapid detecting the walker, falling, stopped, backwards, smoke
situation in tunnel. Recently, the importance is increases from the downtown double deck tunnel in great depth
underground space[1], but the legal basis is weak and the vulnerable situation experimental data. So, In this paper, we
introduce a long-term log data analysis information in the tunnenl video incident detection system installed and
experimental results in order to verify the feasibility of apply to video incident detection system for the double deck
tunnel. It is proposed a few things about derives the problem of existing video incident detection system, improvements
and reflect attributes for double deck tunnel. The contents described in this paper will contribute to refine the prototype
of video incident detection system will apply to future double deck multi-layer tunnels.
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Table. 1 Guidelines of the emergency facilities on the
road (in part)

Alarm Standards on the emergency facility | Remarks
= Tunnel side wall installation (install
the evacuation facilities, Installed to
cCTV thle sectlops and tunnel entrance Basic
section surveillance)
= In tunnel : 200~400m intervals
= QOutside the tunnel : Less than 500m
Video | =Installed to whole section of the
. . Recomme
Incident | tunnel to be surveillance. nded
Detector | = In tunnel : 100m intervals

Table. 2 Subject to analyze the status of tunnels [5]

Div|  Tunnel CCTV /VIDS Lenght
Gwangchi | = 10_EA, 100m ir_1terva|s, 4.5m 570m
(face to face) | heights / Trafficon (Oversea)
Woongjin | = 14EA, 150m intervals, 4.5m 1.2km
(face to face) | heights / HMC (Domestic)

chugok . 7EA, 100m_interva|s, 4.5m 860m
Z | (facetoface) | heights / Citylog (Oversea)
§" malkogae | - 6EA, 100m_interva|s, 4.5m 637m
® | (facetoface) | heights / Citylog (Oversea)
é baehuryeong | = 37EA, 150m intervals, 5.5m 5Km
2 (face to face) | heights / Citylog (Oversea)
2 » 28EA, 150m interval, 3.9m

EXPO heights / MicroNet (Domestic) 2.01km

marae . 17EA, 150rr_1intervals, 3.9m' 1.4km

heights / MicrNet (Domestic)
unam . 24_EA, 150r_n intervals, 3.9m_ 1.11km
heights / MicroNet (Domestic)

o = 8EA, 200m intervals, 4.5m
§ yunpoong | iohts / HMC (Domestic) | +22K™
% sangyan | * LBEA 200mintervals, 45m | o)\
< heights / HMC (Domestic)

3 29} o] FEE YT DT EED 10714, G4
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(1) &AEHE(H )

13 19 BaR} 18.7%, HoHE 16.4%, A A2k
21.2%, ¢17] 5.6%2] Y& 712 &-S UEhglon, &
BA = 4 Al 2AFFE S8l Frd =l BE9] BhAL <F

N, A d=2e, BE W 29(KS C 37039] Bt
TEF) L2 QT ST S AV, HekeR
AABEAL Q= Aol WIHIsHAl dojuttt. =3t 7}
gt = Fa Ee H fA R 5 5 e A
Foto] Y AA A=7F EEeR % oK
ol T7FstaL ot VLA A= MG AU 7t
et AAE 2Hsh= 5o LA 2ol d&siA|
ESLey

[face to face tunnel(1.2km), intervals(150m), heights(5m), VIDS (HMC, domestic) ]
100

m Walker
80

M Falling

60 Stopped

20 W Backwards

20
o MULLLILLERLILERLLLLLILLLLL

1 3 5 7 9 11131517 18 21 23 25 27 29 [day]

W Smoke

Fig. 1 Woongjin tunnel monthly detection rate(%)

(2) F3EY(EE)
19 29] B YA} 8.9%, U5l=E 9.7%, A XX}l 30%
o W A& thehy g, shilete] GAkEEro] 4]
shul 4 A e Bal fus B vk e
Aoy A, B W 2 FOR AT 3G
A F A, SRR Ql4sha gl ARl wIv

s P Elglom B W BABA Al A, 3

T B SURIURNAY 452 H = S5 SYu ot

[face to face tunnel(860m),intervals(100m),heights(4.5m), VIDS(Citylog, Oversea)}
100

= Walker
80

M Falling

&0 Stopped

40 W Backwards

W Smoke

20

o MLALLLRLELE LRI

1 3 5 7 9 11 13 15 17 19 21 23 25 27 29 [day]

Fig. 2 chugok tunnel monthly detection rate(%)

(3) TR ()

1% 39] HYR} 51%, HoHE 14.4%, A A2} 33%,
A7) 0%9] e A &L tehfglon], A AL
A7) ATk S A AL Fof Y B

[face to face tunnel(637m), intervals(100m),heights(4.5m),VIDS(Citylog,oversea) ]
100

= Walker

80 M Falling

60 Stopped
MW Backwards

40
W Smoke

20

o LI e e
1 3 5 7 9 11 13 15 17 19 21 23 25 27 29 [day]

Fig. 3 malkogae tunnel monthly detection rate(%)
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Fig. 4 baehuryeong tunnel monthly detection rate(%)

OEEEEIEIERS

19 59] W3z} 7.6%, UYlE 6.7%, A A Z}=F 6.9%
o) we 7788 ensick Ziet A= a9 o
eI 24 240l whE sjuah 4E0lF AR

Kol H7] Halo] mo] TAM, SH A] AL
S GUEs He o] W vk, s, A
V3

29 5O QT SPUA AL o

SH2, AAAROR QSIS Aol WIS dolt
31, 9719] 39 o7 Ag Yol 7} glgick

[tunnel (2.01Km), intervals (150m), heights (3.9m), VIDS (MictoNet, domestic) ]
100

o Walker
80 o Falling
60 Stopped
20 M Backwards
W smoke
20
R ELEERETI NI RRRNNTERNERNIRITR

1 3 5 7 9 1113 15 17 19 21 23 25 27 29 [day]

Fig. 5 EXPO tunnel monthly detection rate(%)

(6) mFeHE A(= %)
719 62 3%} 8.8%, U5l 9.6%, A4 10.9
K

X

Of A& UEr ok 7t = A4 d QAL
A e 2ol whE 7=k HEol - A2 44
o] HA] 3t £ Al AFE T3 RUE= el
HEAL U@, A A2, B Ul 21 S o= QIR
LA A ke, AR sk Q=
g%ol RIHsHA dojytort 7o thgt 2114] djo]
EI7F QL3I A2 A=A E SR ol 7]

A Aoz & = qlrk

[tunnel (5Km), intervals (150m), heights (5.5m), VIDS (Citylog, oversea) ] [:unnel (1.4Km), intervals (150m), heights (3.9m), VIDS (MicroNet, domestic) }

100 100
o Walker o Walker

80 .
® Falling 80 o Falling

50 Stopped 50 Stopped

10 M Backwards 10 M Backwards
W Smoke W Smoke

20 20

1 3 5 7 9 11131517 1% 21 23 25 27 29 [day] 1 3 5 7 9 11 13 15 17 19 21 23 25 27 29 [day]

Fig. 6 marae tunnel monthly detection rate(%)

(7) A E(=5)
% 72] 23R} 9.3%, HEkE 9.6%, XAk 45%
O

o we A &% trehhgiek B o) 43 3ANT
ol A AxTY wiske} ol Zupel, B Y7
o 13, o] 2 Aeol A M WAL 0] a4l
URE WG 9 X7 A 9 gich

[tunnel (1.11km), Intervals (150m), heights (3.0m), VIDS (MicroNet, domestic) ]
100

B Walker
80 M Falling
60 Stopped
40 M Backwards
B Smoke
20
o MULALLEULCLEL LR,

1 3 5 7 & 11 13 15 17 19 21 23 25 27 29 [day]

Fig. 7 unam tunnel monthly detection rate(%)
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[tunnel (1.24Km), intervals (200m), heights (4.5m), VIDS (HMC, domestic) ]
100

o Walker

80 M Falling

60 W Stopped

20 M Backwards

W Smoke
20

[ o e o L T T

1 3 5 7 9 1113 15 17 19 21 23 25 27 29 [day]

Fig. 8 yunpoong tunnel monthly detection rate(%)

©) A (147 E)

19 99] XA} 89.3%, I5E 16.7%, AR
08%9] HUT AAHFIAAANAEE LAt =
(SRl v)) Ao 8 A 8L eh)al
o e o] ujste] n4EE o] §Xw 7 ¢

ol o] Fo| AL )it

[tunnel (3.1Km), intervals (200m), heights (4.5m), VIDS (HMC, domestic) ]
100

m Walker
B0

M Falling

60 W Stopped

40 M Backwards

M Smoke
20

L0 T o o s s e LI e e e e T

1 3 5 7 8 1113 15 17 18 21 23 25 27 29 [day]

Fig. 9 zangyan tunnel monthly detection rate(%)
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Fig. 10 Gwangchi tunnel, video incident detector system

CRCEE

1% 129} o] Hax} 98.3%(7HA| 7 2] 40m), Us}
= 96.7%(H A A2 40m), A2k 100%(H A A 2
60m), &5=3) 100%, 7] 100%9] =2 A A&= UEt
Woleh o33 A7]o] A= 7hlet Eol, TAIA
g]e} Axtdo] At

Fig. 11 Gwangchi tunnel, stopped vehicle, walker detection
test image

[face to face tunnel(570m),intervals(100m),heights(3.5m),VIDS(trafficon oversea) ]
100

« NIRRT
00

60

= Walker

M Falling

W Stopped
40 M Backwards

W Smoke
20

0
1 2 3 45 6 7 & 9 101112 13 14 15 [Experiment]

Fig. 12 Gwangchi tunnel VID detection rate(%)
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Fig. 14 Smearing Image
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Fig. 17 Double deck tunnel section Specifications [1]
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324, BRI GH TEH W G E B

24 FUY 459 GHRTFAA 2GS G4
A4 ol Sole A4S G4 2 Gray Level
o WBkE ol g3tit] 71 e B4 =717} oF 109)
e GASo A TR BEE el HE G4
FREA ZREAA)L Fhet BES WY71E 8
oleh. ZihR L A O R TheFR 4 gl JAAA
7159 Flet A BAS 918 94 TS, S

=, Yo 93} 7= (sensitivity), Al & o} 2r-SH], JAF
Z(smearing) = 3.2 (Blurring) %

1332



=k, 5T HE SURIURNAY 524 H i SEEE SYu wot

27E E%?‘SM PHIAE 29 B FE
Foto] AR IAA A 2 Tel 7%%—'8}%&*0] 205}
Mega Pixel 7 Hma Fpee] - 1P 7lulet
jo] 2 AJAEBE F 3 lPﬂuﬂﬂw zoz
wj_;@oﬂaaih PT? 2 AXBe

Table. 3 Recommended standard IP camera [11]

1/4" interline transfer CCD/CMOS
Image device | 1/3" interline transfer CCD/CMOS
1/2" interline transfer CCD/CMOS
Type Color or black & White
Compression MPEG4-si mpl_e profilg & ad\_/anced s_i mple profile
H.264 - baseline, main & high profile
Format ACIF, full D1, full HD
Network RTP/UDP, unicast or multicast, RTSP over IP
AGC Selectable 0-10dB different positions
S/N ratio More than 50dB (AGC off)
Sync Internet or External
BLC On/Off
Shutter 1/60 for NTSC camera
Lens mount | Cor CS
Infra red filter | Preferable with B&W cameras
Power 220Vac, 12Vdc or 24Vdc
Operating |y 1 50/ 14°F - 122°F
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Fig. 22 Algorithm of camera & computer aided incident
detection(VIDS existing video detection method)
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