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The Implementing a Color, Edge, Optical Flow based on
Mixed Algorithm for Shot Boundary Improvement

Seo Rin Park*, Yang Mi Lim'"

ABSTRACT

This study attempts to detect a shot boundary in films(or dramas) based on the length of a sequence.
As films or dramas use scene change effects a lot, the issues regarding the effects are more diverse
than those used in surveillance cameras, sports videos, medical care and security. Visual techniques used
in films are focused on the human sense of aesthetic therefore, it is difficult to solve the errors in shot
boundary detection with the method employed in surveillance cameras. In order to define the errors arisen
from the scene change effects between the images and resolve those issues, the mixed algorithm based
upon color histogram, edge histogram, and optical flow was implemented. The shot boundary data from
this study will be used when analysing the configuration of meaningful shots in sequences in the future.

Key words: Shot Boundary Detection, Scene Change Effect, Color Histogram, Optical Flow, Meaningful

Shot

x
ru

N o
ox

Sid

2

)

-0,

>

L 4

o ofy
i)
>
oft
N e
e}
oo o
of oo
l% o
N
X0 —
o o o
of
o
o
2
_Y‘_I‘
-0,
>

R

T x e
off =
o X
it

I}
:Oé

BN oft
T )
o
o
fuj
fru
2
41 o
o,
_?L
N,
do

o il
o

f

l

>

oo

_?L

N 8
Ho

s

z

o o
to

_1>-

ro

i
]
a))
N
S
i
e
cht
=
o

dn fo o 41 o rlr o o K

& AT & Aol A Wi e
u =2fotel] AHgE FefolH
A A7E Aol 7] &
HEe gA7Eh 222 o

sl AeE o] FHE o]

o

(L g
o 2

= 92: O'E r_EL
o o odr
o A
N
tlo
g
2 of

e
gy £ o fo

> o | Mo st

&2 o
o |o 3o
=
o
LN
o X W 4o oz o lo

£
AL 2
o

52

=~
&S.L
[oN
>3 -

i
ml
o
ox
o
Hir
o
of N ¢
o
&
=
r>~
=2
B
fat)
o

f
r2
N,

g i

T A
rlr a{m ot

of

o
Ho g

transition effects)
£3le] A3l Ak
2]l A \AZ g EE (dissove), I

s
o)
2
o
o2 o
)
i

oﬁ o
é
Y
e
o

7h B

o}(fade

;: X
52

0
o

% Corresponding Author : Yang Mi Lim, Address: (132~

714) 33, 144-gil, Samyang-ro 680, Dobong—gu, Seoul,

Korea, TEL: +82-2-901-8350, 010-3208-0435, FAX:
+82-2-901-8646, E-mail : yosimi@duksung.ac.kr

Receipt date : Jul. 15, 2018, Approval date : Jul. 24, 2018

TDept. of IT Media Engineering, Duksung Women's
University (E-mail : psr1996@naver.com)

" Dept. of IT Media Engineering, Duksung Women's
University

3 This research was supported by Basic Science Research

Program through the National Research Foundation of

Korea (NRF) funded by the Ministry of Education,

(No.NRF-2017R1D1A1B03028304)



830 ZEOICINES ==X M21H X8=(2018. 8)

in/out), E€&ke] =(slide), oFol &l 2 (iris) 52 FAA
371ol e FslolA FE Bol ALHE HE
Bel gjoj= AAAST|H s FHH=E s
ek ATFE JAPEAT F AAE 2 Y ok
AHEO R QS e AR s EFet 2HY W
Z17F FAEA vE o Ak BAAE 2. F/57 ZA U
Eldt}h Al IR 2 JAEHFEZY(extreme close-
up)®] FeElel A& W EA7F 2ol A A9
Yol vtAA He A B A AA AE LR/
7} 2T o)) Hl=d FdAE FRNA EAVY
ol Zlo] ofe} 7t ol st A=
ro 9 F WAlo] dojdtt. ol d Ak AAA
= =" I F, I3 =ejnke) ol A
7F

ZA ol QIzbel te AmlA e SFrhEA

7171 Al F2 A&t ZIHECl7] Wl Al
Fhe gl A ALgete A AAIAERA LR 2y
7] & F&o] ¥t Fig. 12 43 Zg g &9

Ao g F7] A3 AHE2 NE 71Eo= sl Y
3 YEAE7IH ANFelth AlA 2 (sequence) 170
A (scene: 2t o]ofr])E0] 27] o] o] Bl &
2, 2 17l A(shot)E©] 27 o] B &2 o
7] @91, B = 2
A& #Y9 T9, g dL 129 Fol& 4

el stx] “I¥1A @Hlelgio) 8

rr

74 §ol % Fig. 13
ST BEE A ol3E B/ A R
G471 Me AT sEAtol 2o W, BT E
o WHE o g3te] WA SelA BHE HE 1he)
ABAAE Ao} 5 YES AF7H FTH4]
B ATNAE FEES 5 B4 oldol] A

one sequence
|

two or rT}ore scenes

two or more shots
|

C T T T T T T T T T T T ]
Frames (NTSC video standard)

LI E P PP P R LA T PR R P TP PP LT EEEI I T T]

Fig. 1 Concept of production of cinematic expression,

AAAES T3l el HelHE A5 s3] 4
3 JPHAT B =& 72 LOﬂH #HEAT,
3ZNME Gt =tvel &2 FolA Ak AA
AEE skt oA ol A= %Zﬂ@—% A A
st ololl ek A kel thd LN 2ETH
71Nk A AAHRE Bl i d7E AT
4l A AT Bl i3 a4 4 A3E
Argstal, 5olA dEe HEth

MNAA AZE Sl AT A% T
(pixel-based method), 3]2~E 13 7|4k histogram—
based method), ©]u] &l A 7]¥Fimage edge-based
method), &ElZZZ % (optical flow-based meth-
od), 9819 71¥H(deep-based method) & Th&FS
HEo] ATHEL I 7Iwre] A= 7 ZF Y e

A Bk7] xpol & AlAkste] Zpolvt 74 o] b
S A A EAF o AAstE Woltt 3kA

He A =9 wshg ghuete] e} o]
(tilting), #-$-°]% (panning)dll w-$- W7+alA wh
stod £ ¢4 ARE zteth B3 Ah g EA

off o}F= 7} A 7HA sk 71
24 (extreme close-up) I A= &4 9] o]Fo] o
A, 3l A o] MR JAS Asr] v A
st LoH6l S2EIH VIHe AAEA FE2E&
st o] 718 Bol AMEEl= 7 olth Nagasa-
ka®} Tanaka:s 1#o]|2ALH Ay 3| A2E1H 7]
gho] FAMINE B3 F A Ak Alo] o] Apo] e
Hl w3 7hd e A o A dE NAdste A
A X*testS AGBATHT]. o)A Astgo] &
olA 3} FNARE ztau QR Lo} AAA HAE
Asfst= A7 BAdTh ol i s

AY3 2EIW Y X3 2EIRS AT P S
AA g ARle] ®ow, =W o3 Fase A

A HIRE JXE |stE e AH7A BE3A<
X3l 2B wgo] A g} [9-10]. dHA
9 ekt AAASET) o] TtuE FAdAE BT

LSkTh Zhang®] ATl e A, B4 A
o] & o] &3 twin-comparison WH & AAst] F
4, HAH wske A& Fobx oy, F4e
TR wet e AHo] Wslels el wef A4
g AAAE Aok SH11]. HEHE AHASS

o

o2
T E o T

o) rEF 7

=1

o] £ 9



DY

o

i

o

it
]

MA3E7] 1814 Alattar$} Menge] AFANAE
A& &8st &R 73 Jo & st FH3A
tH12]. 71€ ATl s AFHEATE dAZS o9A
A sl of 3Ph7}°ﬂ wet Ak AAHRES] Aol EEt
A3 A F5Fl ok AR AR 2H 2Es
AAE ok gtk HZell= olelgt YA WstE A
FOE HASY 78 £ dv PHoE dFAT
98 &R33 Qth Wenjing Tong& CNNE 9]
}o] Z-Zko] Aknith B Z(label)S @olA Ak A
HES StATHI3] S =EO W EY H&s 4
H7F & 5 UARE 2429 Aknjrt gpilg golols)
7] wj &) 2hdo] gl Al E A AAAES] FR
| AR g F Ak I Yol FEEEES V)R
o Ak BAAEE skl ot o] WES A9 Ak
ol Al #HgHe = ARt 1 FY el A

o 1

off

=he )|
&
7

E =FAqA At
Pt =etut Gl
HE-& Fig. Zﬂ' 2ol
a3y dugE

5
o aa?ﬁ

e A= T o oo

o Y
N
N

gH7]
=
T

b

i

ct,

(a) Radical change by brightness

(c) Big motion of objects in extreme close-up shots
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Fig. 2 The radical and gradual changes in shot,
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Table 1. The performance for proposed algorithm and conventional algorithms

. Problems
Algorithms - ; -
brightness dissolve, fade in/out extreme close-up
pixel-based inappropriate inappropriate inappropriate
color histogram-based inappropriate appropriate inappropriate
edge-based appropriate appropriate/inappropriate appropriate/inappropriate
optical flow-based inappropriate appropriate/inappropriate inappropriate
color&edge-based appropriate appropriate/inappropriate appropriate
color&edge&optical flow— . . .
appropriate appropriate appropriate
based proposed
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Table 2, The Result of Experiment on Scene Transition of the Proposed Algorithm

Algorithm correct incorrect undetected shots
color histogram-based 86.47% 39% 13.5%
Edge-based histogram 61.26% 72.8% 38.74%
color & edge-based histogram 87.84% 27.5% 12.16%
proposed method 91% 19.5% 9%

Table 3. The proposed method: shot boundary detection failure analysis

proposed method

types of scene i

” Sty [Nt o[ o, of et st
Nomal 128 0 5
dissolve, Fade in/out 11 2 3
Brightness 6 21 0
Extreme close—up 41 24 2
Tilting, zoom 16 2 10
total 202 49 20
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