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A Study on Prevention of Construction Opening Fall Accidents
Introducing Image Processing
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ABSTRACT: While institutional matters such as improvement on Basic Guidelines for Construction Safety are greatly concerned to
reduce falling accidents at construction sites, there are short of studies on how to practically predict accident signs at construction sites
and to preemptively prevent them. As one of existing accident prevention methods, it was attempted to build the early warning system
based on standardized accident scenarios to control the situations. However, the investment cost was too high depending on the site
situation, and it did not help construction workers directly since it was developed to mainly provide support operational work support to
safety managers. In the long run, it would be possible to develop the augmented reality based accident prevention method from the
worker perspective by extracting product information from BIM, visually rendering it along with site installation materials term and
comparing it with the site situation. However, to make this method effective, the BIM model should be implemented first and the
technology that can promptly process site situations should be introduced. Accordingly, it is necessary to identify risk signs through
lightweight image processing to promptly respond only with currently available resources. In this study, it was intended to propose the
system concept that identified potential risk factors of falling accidents by histogram equalization, which was known as the fastest image
processing method presently, used visual words, which could enhance model classification by wording image records, to determine the

risk factors and notified them to the work manager.

KEYWORDS: Image Processing, Histogram, Fall Disaster Management
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St KOSHA(Korea Occupational Safety & Health Agency)
I+ 0]= OSHA(Occupational Safety & Health Administration)
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Table 2. The relationship between RGB and YIQ values( A&,

2002)
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Table 3. Application of color image converted to shadow images

image word

histogram

n

2

fir gl

20

15

10

8 10 12 14

6

6 8 10 12 14

T
4

20

15

10

6 8 10 12 14 =

T
4

2
3

6 8 10 12 14

4

2

I\\\\IIII\\\\\\\I
o

gray scaled image

original image




3.2 o[0|x| ZEAl X S|AETH 0TIt 2 Hitd x|Qt

AN AAZIOR HAS HHST BARRIZ 55101 7]
o 712 0l|xIet Ux| & FP ALLOIN AES FLE

REBZFYE SHIYC = HLY| QM= 2l HEE

0| ZR3ICH RGB Zelils B AC=
Ml 71X A Brtgrs B2 o
4O 2, Brightness=(R+G+B)/3, E= Brightness=0,333R +
0.333G + 0.333B 2} Zt2 4Alg 0|2ct= giHolct, o=t
o 2| 0|2st= U2 NTSC(National Television System

o
Committee) &9 2 A2 E|= Brightness=0,299R + 0.587G

=
F
rr
d
o
s
il
o
o=
i3
o |

+ 0.114BE 0|&5t= Zo|ct
SIAE02 0[713t 2 0[0|XI9IS 2ETH0IME Fe 28
2 9l3h otelet 20| et

0% (£) = w, (o, (1) +05(1) (1)

. . 2 9 2
Within Qlass Variance o= W, oyt Wo I (3)

=10.4637+0.5278 < 0.5152 = 0.4909

2]9| 4Al1} Background, ForegroundS E6l| ZEE= 0]
O|X|RELR} x| g2 QIAetT HEHS ofA ot K7 7+

Klw)zh Fx| YoM 2 S2HA0] siFst= 20| LEtE 2f
t

Background
B
'3
4
Fs
123458
B pixels T pixels 2 pinels
Background
+7+2
Weight w, = 847 =0.4722
36
X X 2X2
Mean m, = (0x8)+ (1177) * ) =0.6471

44 Journal of KIBIM Vol.6, No.2 (2016)

Variance U%Z (4)

((0—0.6471)?x8) + ((1—0.6471)*x 7) + ((2—0.6471)?x 2)

17
=0.4637
Foreground
B
1 —
4
2
° 01313 .3 45
6 pixels 9 pixels 4 pixels
Foreground
Weight w, = 6+9+4 _ 5078
x6)+(1x9)+(2x4
Mean m; = (0x6)+{1x9)+( ):3.8947
17
Viri 2
arwance o—;
!
~ ((0—3.8947)* x8) + ((1—3.8947)% X 7) + ((2—3.8947)% < 2)
17

=0.5152

EXEl DatabaseE Salf 0[0|X| Z2A|A 2t Work Sampling,
Video Editing 7|HS AF25t0d BIM 2210 HAEIOS F|A|

71E0f 7= E O|0|X] A=t UX| & F HlXofA A=
TS BTt Olz SLAV[E BIMEYEEHO0IEE Y
ATEQNZ ViS00 Sdeldd ZHI=2 Hatsle HAE &
oIt BIMEYYEE Sdvial7 ol 28ol0] 3xtd RIS
oM ZHAetefezi Z1E9] HelF &2l 245 EMc}
=0l 0lslct 01A2 AHE et A=AE X EAPE0l M
SYEE +EE BF 2 TSR] A28 BIED}
ARZEE HEAZ & QU0 222 AogsE fle BMEYE
29 P 0N 3Rl PHo == FiH2et OAHE
0|83 22i0|A Aoz QIEAMS MOt 4 ATt



4. OIAETY OIXIotQt OIDIXIHE JIE wRE Sb

FEL Ol SR AS

[= = |
R

SeA Lol 24t

=0.4648 X< 5.2968 +0.5351 X< 5.4740 = 5.3910

4.1 S|AEOY =& A 7ol 24t
Original Gray | Extracting =0.4648 < 0.5351 x (3.1261 — 11.4526) " 2 (7)
Image Scaling "| Histogram & Wording — 17.9435
Figure 3. Extracting process of image word
LI X AL SUatA| 0|20 ZICt, 0|0|X| Z2MMS
T20] AAUS HRF OjnjKIo)M SlAETIHS AjRste)  EEH XIEHO0LL 28X YeeRE Database /O
iAol A, Bt | U WOt 7t Smof cieh xps| ¢ 9ure 4%k 201 OIDIXIE S5k F& X ER76101 DB} |
A 0IC} BIAETIRS StAT} 7Rl Bt ZIES o Taime otz Z0|Cf, Ol &2|XPt Hot Heteti sEA| YXIEE
BHIBE 02 SlAT} 7El A Qe BIOF 74O & 7+ Oiot Z10)| 2 oI FXES melet & QIOH 2xf, 3xt QIHALE oflgfet
JhE W WizAE yE0| Bt - U
4.2 5|AETI 0|xIst Y ojojX| Y= 5 ZE
Back ground
Weight = 0,4648 AHYOA 00IX| ZEAMS SETH AR AAES
Mean = 3 1261 SRS R IR Fa AIIE ook YR SE
Variance = 52698 2] Al AN FE Z0lCt, XIZVEX| FEfAD L
M2 2 F|ASO| XTI MHUXTLS Soto] Q1N H2(et 2
Fore ground 21 2E Sof 2H890| XIZ0| Ableln 22| = o{Rict
Weight = 05351 2 A0 M= ol0|X] Z2hNE S5 AIAH HIE Sot
Mean = 11,4506 of ol &Y Z=Atet L2 st He|HA AsE MY
Variance = 5.4740 oM QIXIH 1o ofst Fat AfnE ofEot Xt SiRACt
FAXEIE S5t S|AEDY 0|%Sk= 227t ARES B Q14
Combination of Opening g Word According G Image Capture
Type and Cover Material to Status
Normal Damage y' ~ \.‘

Opening type

Cover material

oo e

Manhole & Wood
Manhole & Steel
Manhole & Plastic

Broken
Manhole & Wood

Broken
Manhole & Steel

Cable Trench -

Broken

-
| Catch Basin & Wood I

Manhole & Plastic

Grating Trench [/

i||Ili;?{§f;f; |

°
°
° 254

Image Analysis

=

’ v
_ % E : 15
L

=

L r
ﬂm % 4—{ Type of Hazard |<—{

Field Safety Manager

o 2 4 & 8 10 12 14

Match to Normal

Mismatch or Match to Damage

!

Warning |

Location Data

Figure 4, Image processing—based safety hazard warning system



Stz WS SYoHl AREO| MEsh=z As =H= o, 0[2
SF BHAloll= ZREV QMY o Qe YHE Sot0] 0|2
HAE M0 QIAGIES Siot S5t FA0| Hatof et ARE
= Hest Ao R OlAS e Mo| QT TefM Eteo=z
0TIz} BIHE TL0| A0|21 o, 0|Sshs =H=E E= W5t
= SH=E2 04 Hole 25! AAR MAZILD oA
Ct SHX[Zt O|0IXIE =S} shAM 7|Sst= P2 AREO| 2
St XtSA 7120] ofL|2h AP xtel MY gt HE0| oA
0|F0IX|= THE0| Exfetch

SEXIZE >0 2 & U= ¥ 0[0|XIE 7[tez M3t
0 OJ0|X| YEE 7ISSICIH o2 71| A=of Y 2 XE0|
758 0L} ESt O YR IME SAAES0| 7FsalCt,

CHEE BIME Q1| Al AAHIO] E44 HIE 7|8t| 0]
REANAH0ZZ 0]0|X|Q] rasterQ| HElS ot HIEIA|A
Elntel S22 HI0[H Hek Al 7|& O[0|EQ] &4 = st
of EX7t 2 4 2= H|0[g] HA| Al =7t @+LEC,

=0l= ol2fst QIXIMSE Mot ekt AX|of et
AMTZ0| g HAS 1 FHMNTANL20| T2 Het K]
HOZ AUDIL} CHEX| b 240| BRE A0|H, 71&29 A7
Qo XHHMZ Soff ZRHE Q| otz |dote] 842 A
Moz EMg "It ot
References

Developing Process Safety Indicators, HSE guidance series,
HSG254. HSE, UK (2008), ISBN 071—7-661-80-6, Retrieved
on 7 November 2011 from /http://www.hse. gov.uk/pubns/
priced/hsg254 pdiS.

Jo, J. H. (2012). A study on the Causes Analysis and
Preventive Measures by Disaster types in Construction
Fields, Journal of Korea Safety Management & Science,
Vol, 14, No, 1,

Kim, H. Y, (2012). A Study on the Mitigation of Fall Disaster
in Construction Site, Master’s Thesis University of
Kyunggi, pp. 1920,

Kim, J. H. (2014). A binarization technique using histogram
matching for license plate recognition with a shadow,
Master's Thesis University of Soongsil, pp. 25-26.

Kim J, Y., Jo, Y. H. (2001), Characteristics of Asphalt
Pavement Images and Enhanced Algorithm for Noise
Reduction, Korean Society of Road Engineers, Vol 3,
No, 4, pp. 137-146,

Kim M. J. (2003). The Improvement plan of construction

46 Journal of KIBIM Vol.6, No.2 (2016)

safety education for accident prevention in construction
site, Master’s Thesis University of Dongguk, pp. 59—60.

Lee, C. G, (2012). The model for measuring productivity of
work crews at construction sites using image processing,
Master's Thesis University of Hongik.

Lee, G. W. (2011), A Study on the Prevention of Fall Accident
in High—Rise Building, Master's Thesis University of
Incheon, p. 54,

Lee, J. S, (2009). A Study on Countermeasures against
Accidental Falling at construction sites : Focused on the
Prevention of Accidental Falling at an opening, Master’s
Thesis University of HanKyung, pp. 82—-84.

Min, H. S, Ro, Y. M. (2009). A comparison between low level
visual features and semantic level features for near
duplicate video detection, Journal of Semiconductor
Technology and Science, No, 2.

Oh, M. H,, Park, T. H_, Park, Y. J, Son, G Y, An, S, J, Kim,
T. H. (2014). An Assessment of Safety Education
Contents Propriety Analyzing Accident Types by Work
Classification in Construction Sites, Architectural Institute
of Korea, Vol 30, No, 3,

Park, J. S. (2013). A Study on Location—awareness
Technology based on 3D Spatial Data for the
Construction Site, Doctor’s Degree University of Konkuk,
pp. 20, Qien K, Massaiu S, Tinmannsvik RK , Stgrseth
F. (2010). Development of early warning indicators
based on resilience engineering. In: Proceedings of the
PSAM 10, Probabilistic safety assessment & management
conference,

Seo, D. Y. (2003). A study on the method for visual
perception of architectural form through digital image
processing, Doctor’s Degree University of Yonsei, pp.
5-6,

Seo, M, H, (2013). A Study on Problems of Safety Training
in Construction Industry and It's Improvement Methods
to Prevent Incident Cases, Master’s Thesis University of
Kyunghee, pp. 21-22,

Sung, C. H. (2002). Real-Time Tracking Algorithm of a
Moving Target Using Digital Image Processing, Master’s
Thesis University of ChungAng. Yun, J. H. (2014). A
Study of established system of protecting falling
hazardous by BIM for Construction Company, Master’s
Thesis University of Khyunghee, pp. 48-51.





