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Algorithm for Detecting PSD Boundary Invasion in Subway PSD using Image
Processing
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ABSTRACT

This paper propose image processing algorithm to prevent safety accidents near by subway platform screen door(PSD). First, edges of the
subway PSD images are detected and the boundary line between PSD and subway platform is detected to decide people’s approach to the PSD
using Hough transform. To do this, we draw the boundary line between the PSD and platform, to detect the boundary line and to decide the
people’s approach to the detected line is completely connected or not. Generally, edge is the basic characteristic of image; thus, edge detection
is very important in image processing applications and computer vision area. The conventional edge detection methods such as Roberts, Sobel,
Prewitt, and Laplacian etc, which are using a fixed value of mask, and morphological gradient from the structuring element of view and Canny
edge detector are widely used. In this paper, we propose the detection algorithm about the people’s approach to the subway PSD to prevent the
safety accidents by using Canny edge detector and Hough transform and the computer simulation shows the results.

M=

Canny Edge Detection, Edge Detection, Hough Transform, Line Detection, PSD
AY oA A%, oA & X w3k 2M HE PSD

« So||sn AFEMEEAMTAIR 2 wsback@dyu.ackn) ° Received @ Aug. 20, 2018, Revised : Sep. 17, 2018, Accepted : Oct. 15, 2018

o DAXAL . Sokfsty HEMY|88tstnt + Corresponding Author : Ha-Woon Lee
CH 2 o018 08 20 Dept. Electric Railway Convergence Science, Dongyang University,
< &Xelzal 2018 09, 17 Email : hwlee@dyu.ac.kr

=
< Al 2018, 10, 15

1051



JKIECS, vol. 13, no. 05, 1051-1058, 2018

M E

ofp

=]

A

a3

Adhel 2L AR}t ARl v A el upe} Al A

e ol

sto] ArAzl wol &

9

il

Az 2 )

=]

=K

Ao
= AL, At

iz, 3ol A=

P8-S 71Es

3|
L

of o
woll tigk A7 Aol

Aekoz 47l A

=
=]

tof ol®] 7HA] Eieo &

9

214

2golA 4 9ge

|
g5 A Wl el

1]
=

A

d

jail
=

© A8

e 271,

o] o

Yo

wr
of

o

AL

o

ol $gs)d, 5

Al &&= =

5

of th
T7F #aL leH2-91.

3

o]J
=

Hd 23 molol A Qb ALaL of

= A3

=il A

H
2
e 9

E

(Roberts),

2}4] ¢k(Laplacian)

=3

A
ool
o

O

X
ofpy

A

I

8A

o]

| Ashd ==

3]

ol
=

x
=

2] 9 (Prewitt), 2}

2] (morphology)

(Sobel),

3
=

)
=

il

7]

o] 9ItH10-12]. ol&d LHEL o

=
=]

Yol A A% (Canny Edge Detection)

Tha input image

it

O

o] %o} 7)Ee] e

=
=

Ny

o

\

<0

pase)

A3}7} o]

| Draw the boundary line ‘

3} Ae]7} e,

Gaussian filtering

234 50)(PSD,
Abe] PSD A+

A8k

2 ErdAE

w2}

Platform Screen Door)el|

HAashe

=
©
4 S
x 3
] H e
5 £ ug £
=1 Lo E— @© _—
£l (55| 22| 2] |2 |H B
S
%lmmlmﬁlmml.mmo w
B||LE| (88| |5e]|82™ g
5 ol] m_._d._v 2E 5 Nw.._p
S E g7 F71° |# 8
& = K a8
L
- o
— EE— e
an =
i
o)
L
- %ﬂ%%ﬂﬂﬂﬂ
) A AR ‘0
T Momﬂlr};oﬂdﬂﬁ
_z#.e].AA‘LI
B owmk i
e o e WO T A
T BRI e s
e X ® 2" A
_— o i 0
0 <K
I~ qgao%oﬁ,q Bo
s FEXERE
n_AIL‘ﬂI‘_mﬁ,ﬁl ,ZWEJI‘_ "
~ B o T I X clﬁ
=~ = T gy 0
ﬁooﬂEdDﬂmu%ﬁoMﬂdl
—_ 3 —_
L FhaT T o
A a8
B g X FE W o
%En‘mﬂ‘ﬂl 82 i
ﬂwﬂamﬁtooﬁA%
—_—
Pl T EXEL P
TG EETES
~ s Mo T oo
Meﬂw]ﬂu(ﬁﬁﬁmu .
,ZEMLWﬂL]]le
M BT T R
= O T H B2 R
T o oA A R

1) http://web.ipac.caltech.edu/staff/fmascilhome

s_09.pdf

[astro_refs/HoughTr

e

=)

)|
ol

ans_line

e =]

M=

‘?4

1052



g &s Tstar o
g A9t 718718 ALt Al MAR A
Azl s ek Aol disl v Ha oA &g
E(NMS, Non-Maximum Suppression algorithm)<
g3t mx|g o7 s Av A~ 8 3 (hysteresis
thresholding) & A]e§g+c},
7h-2 B gAY oA E AEs] Al 9
o] L& AAB A A= A
g3t Fes AAse 9EE skt

A AR s A 2,

pid

1 _ z2+y2
g(z,y) e 27 1)
2no
ol7|M o 7h2 dHe £& AAske sow
e AE 5 o] o] E45 5 Ho] wol Hrh
gk ool v AW gwg Gl HEHA Fo
W, UF Aow FFo] AAEA kol @4l vEbd
T Ak & =AM e Jde 279 EA4S 1ds)
o 138 AHgsioy, AA g H83 e A
(29} #Ze 5X5 W EgAE A48
24 5 42
1 4912914
159 51215125 (2)
4912914
24 5 42

2 AR 8] T FEE s(z,y)eL &
olol Wizt =7] M(zx,y)2t 71271 0(z,y)E= 2 (3),
(4sh 2},

M(z,y) = \/Sf—FSyQ (3)

S
0(x,y)=tan ' (?y) 4)

oA71A 5, R 8= Az x By BF elA 9
48 UEhit
NMSE oA ¢] 93]

N

il

=

B

fr

12

i)

S
- ro il
xS o

w

z5

o

1

o

i:Jl
2
=
o,
U
o 2
I
)
i
rlo
o
N
fitl
=5
>,

S| aH Al TE S w2 g 92 g 7l
EYAE AAste]l NMS Aol sl #-&afo] oFgh
A= flefal A S dAdelFe qLds . oA
ghol =2 ZEAIRG AW oAZ sl v EEH
Hop Hom glofa, 5 THA Atold] #d We =
< B ddEo glow oA R

22 5= Wgd ¢ A HE

sruge YRR AR 5 UAY o
AAelol N B4R A5 qhe] AT Hob B4
& %% ot oz B ERdAE Aahd A3
wololA AAWNS vehde AAS AEs7] $6
ARE-aHlTH

Auzg JHA A F e AER FLdt
A FEEol 288 5 Aok 4O B a9t b
2 FaHe] 189S YeERod
y=axr+b (5)

=
o
S
1o
o,
[
o
fru
T~
ful
=
2
i

—~
D
=

r= xcosl + ysinb

260)S A6t 22 ez Uehd A3 2
2, ol ™2 HTo]l A shute] HFow

93 o,

__ cosb - r
y sind sin@

%

1053



JKIECS, vol. 13, no. 05, 1051-1058, 2018

Mapping

Line
Point

.
|

X

[

a2 2 Mo 5= HHozo| 2
Fig. 2 Mapping of one unique line to the Hough
space

. A|lZ2flo]M & ZAn}

Fe7] 93 AA A8
stol ALgatgom, 29T FPe 2w Kool
FR9 eln] AFAINE 9l

ARe sag jolz Mg

Ashd el Jde &

o2 W
g
=

og b >
o> g
ob
rir
9
-{11
[t
[ju
=
> ok
2
jl
Ll
o
w
=2

o @ o oX X

o Of ON
o ot S
e po o o2 9

o
T
L3

oo 2 @ b L of o

i oX ofo

T
o
=

sk
-
'C

Loy o
o on

O 3 UHAME 25) (@ & ™ b F Y
Fig. 3 Input image(appearance from the back) (a) one
person (b) two persons

1054

(b)
& @sdbFd
Fig. 4 Input image(appearance from the side) (a) one
person (b) two persons

a8 4 AHAMY 2

(a) (b)
a8 5 a2 3() 2 & (b
S|AHZ[AA ZEEE Jake| s=tatol o ot XM

—

Fig. 5 () NMS image and (b) line detection by hough
transform of the hysteresis thresholded image for fig
3@

a9 5 6, 7 2 8 HAFH AlEHA A
Bt 29 5 2@ 78 PSDell Ak &e @
ol )3t Aol 18 6 ¥ 82 PSDol| HL3 A5
2 3e] A= yeldl Aotk Zztel A (a)
= NMS GAtolar of7]9f

a9 5() B T(b)ellA HZo] Abgtol
A ke wW PSDY AANE & HEsm 2w

A=
HAEE AAe Aele HldA AAS nieb o] 7}



7t 2761, 331.2% Hdje] AolE yehdith 1 gs
7IE2o® PSDE AWetdls o dol7h okl A
O7 ARE A webd 27 6(h)2k 8(h)

g 8 1z )
S| AHZ[AlA |5t =AM

>

=
=
[
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