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A shot change detection algorithm based on frame
segmentation and object movement
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Abstract

This paper proposes a shot change detection algorithm by using frame segmentation and the object
changes among moving blocks. In order to detect the rapid moving changes of objects between two
consecutive frames, the moving blocks on the diagonal are defined, and their histograms are calculated.
When a block of the current frame is compared to the moving blocks of the next frame, the block
histograms are used and the threshold of a shot change detection is automatically adjusted by Otsu's
threshold method. The proposed algorithm was tested for the various types of color or gray videos such
as films, dramas, animations, and video tapes in National Archives of Korea. The experimental results
showed that the proposed algorithm could enhance the detection rate when compared to the studied
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methods that use brightness, histogram, or segmentation.
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Fig. 1. The proposed shot change detection algorithm
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Fig. 2. An example of a frame segmentation
. B ¥29] 99

ESDEXEEID

+1 (8)

2 (R)elA X9t V& BEe] 84 Avlolth. Ze9) F,
2 2a g g, 7 259 84 kS Bl d2Ea S A
ol Mgt

B2 7hvlnEe FEege] 853 £, T o5
250] 32Ty o] 2R ANE) Bl B2 vu
el o|gBES £, 9 B, (1) B82S gizpd wakow
olZAIA ATt 2 3 Biol tiEl £, 9 Bla ol%
22 B (1), 1=1,2,3,4,59] o522 JHHHE Ko
Z},



e 535} A9 o5 o83 A

?,
o

& e &

pal

ol5EEY oEARE A AL Eal EE A
AR FAG olFo Jlal & @

i o5 Mlgel B5 279 20%% 4% Sk, $%
B} A7 oI5 v ke A% FAU g9
ol i} oIS ) B tes], &

WS ke < © A7) AT, 19 59l

Joe B,f+ (1) B2 on)ei, 71—0]%3‘;‘?_194

2 A9
o% e SR JHURY. ol5Bse Qess

B}éJr] (1)% 7]‘71'_:—9‘i ]ﬁ]%’%ﬂi 747&?5}M

1 2 3 B,

LA 1

295 2

3

- |

BT'

; Friq i

Biea () ‘B, (5)
B, (1)

Bi.,(3) Bi.,(2)

32l 3. 9 B, (1)2olgst ols2=

Fig. 3. An example of moving blocks for £, over B}

X

o
wW
k%)
N
T
g
©
g
- X
M
fu
i)

suze sxgade i, ()d A%IY. B9
Bi,, (1) 220 2 A% ong 295k b, (kk+1)E
4 (9)= Axgt

] |
h;(kk+1) mln(0<l<5)(

2 (9)9) 1 WAl o] A ol5EEL ouldit

A AE ARS Yehlie b, (kk+1)E H 9 o585
Sl2Easl 4, (1) & 25 vlwsle] HLghor 443

o oh(kk+1) 3 255 5
7} Ak AL ofnli),
5| A 4% o8 Aekahe A 4 60,2 Otsu A
A% WE10,11)2 o] 838 AFso & ARt Otsu ¢
Al ] Aol ARgEE FP2s W] 24 4] (10)< 0] &3]
o Axkeitt,

$2 719] 812 Aol

o2 (t) = w, (t)o? (t) + w,(t)o2(t) (10)

A w0 we AT Bt Uehd B8O, 0%
7 el B gleleh, 2R T 2w
e A @ e S2ETde) U gelth, RE 1o ol
oA (%S Foha & 9, o4 () qe] 1Y e W] 12

A
O'—\___‘

Otsu ¢A ko= A4aH10,11).
< A% A8 e ske Ve BE ZdY
of ol 4 (10)& el8ste] Otsu 9A #& AR £,
={tpty - sty_q ol AR Kang S4)% 2

g9 1 F 559 Otsu YA k& vlmaie]

lﬁm}om 35@ 73% A AS
u 97 ?ak 2foldl| th gt 01%‘]‘;

b — {1, if h(kk+1) >0,

0, otherwise

hi(kk+1)7F 97 3k 0,80} 29, B 259] 4 A%
22 UehfE b 4] (11)9] 2JaiA Ak Wgho]
203 gkl 12 AFEh RE B2o] AF 13 B
3} b8 AR ¥, Tl A AEE WAE dE A
(12)°ll olsf Arber,



26 Journal of The Korea Society of Computer and Information May 2015

B, X B,
dk: 17 lf 22:]0 bz' > 92 (12)
0, otherwise
2] (12)°l14 0, AA £5 5 5 A8 B2 v)&&
Bl A Freolm, APl Adg Bl TR Gl s A
glo] AT A9 25 3 512273 Aol7} 0,014 &

Agk &2 daeEe] S Hrkshr] 28t
of Thet Bty 9] 473 AH8S8lsint. 1960 dthE 1980
ol Afolo] #ej © I8 e el 7|5 Yxds} o
g, 20054 olF 9 @ s=ahuiel 93 283 Akl

QAR Mg 47l ool FFeR AES P
th S5 932 dHAM(Telecine) A& AH&-5lo]
ofgE 1 PAE tXERE W g Aol

2 =] Addie oA FHIE s 5SS T 5
HA @A 4% DR BEsiglon], 23 @ e o
5,000 Z#d o= A& Mgt Ao ~ 3%
of el 2 a3 A A kel = 5 13 Zr

A A A% YA &
)]

H 2. HAE H|H29] 4 ME BHX| =

E 1. A8 AREE H|ER
Table 1. The tested videos

Efe o2 = 5 2 He 5
o3} V1 5,000 59
(B V2 5,000 79
ot V3 5,000 51
(Z2) V4 5,000 79
c=ajot V5 5,000 61
() V6 5,000 67
=1 V7 5,000 55
(Z=) V8 5,000 67
7128l V9 5,000 44
(Z4) V10 5,000 47
7|22 V11 5,000 28
(2 V12 5,000 21
o] V13 5,000 46
(Z2) Vi 5,000 40

agjz A ARE PCY A% Intel Core 2 Duo
E7500 CPU 2.93GHz, 4GB RAM, 32H]E Windows 7
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Table 2. The number of detected cuts for the tested videos
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D M N D M N D M N D M N
o5} V1 59 59 0 2 58 1 29 58 1 5 a4 15 0
() V2 79 79 0 0 79 0 6 77 2 5 53 26 0
ofs} V3 51 51 0 0 51 0 0 51 0 3 43 8 0
(Z2) V4 79 79 0 0 79 0 1 78 1 6 56 23 0
=2t V5 61 61 0 0 60 1 8 61 0 6 54 7 0
(B9 V6 67 66 1 0 67 0 7 66 1 6 59 8 0
=2} V7 55 55 0 0 54 1 2 54 1 3 51 4 1
(22 V8 67 67 0 0 67 0 1 67 0 2 59 8 0
=1 V9 44 41 3 1 44 0 8 39 5 200 33 1 2
(5 V10 47 47 0 7 47 0 17 44 3 76 45 2 13
pIE] V11 28 28 0 0 27 1 3 28 0 45 27 1 3
() V12 21 21 0 0 21 0 2 21 0 11 20 1 2
ofiL| V13 46 46 0 0 46 0 0 46 0 16 42 4 0
(22 V14 40 40 0 0 40 0 0 40 0 0 36 4 3
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Table 3. The performance evaluation of the tested videos

o) o Hioh & |E =5 7|ghHlw S H|w SlAET |
Efol HIC|Q
rec | pre | F—=m| rec | pre | F—=m| rec | pre | F—=m| rec | pre | F—m
A5} V1 1.00 0.97 0.98 0.98 0.67 0.79 0.98 0.92 0.95 0.75 1.00 0.85
(&) V2 1.00 1.00 1.00 1.00 0.93 0.96 0.97 0.94 0.96 0.67 1.00 0.80
s} V3 1.00 1.00 1.00 1.00 1.00 1.00 1.00 0.94 0.97 0.84 1.00 0.91
(Z) V4 1.00 1.00 1.00 1.00 0.99 0.99 0.99 0.93 0.96 0.71 1.00 0.83
=1 Vb 1.00 1.00 1.00 0.98 0.88 0.93 1.00 0.91 0.95 0.89 1.00 0.94
(Z4) V6 0.99 1.00 0.99 1.00 0.91 0.95 0.99 0.92 0.95 0.88 1.00 0.94
j==1h ) V7 1.00 1.00 1.00 0.98 0.96 0.97 0.98 0.95 0.96 0.93 0.98 0.95
(Z) V8 1.00 1.00 1.00 1.00 0.99 0.99 1.00 0.97 0.99 0.88 1.00 0.94
75 V9 0.98 0.96 0.97 1.00 0.76 0.86 0.96 0.42 0.58 1.00 0.70 0.83
(&) V10 1.00 0.87 0.93 1.00 0.73 0.85 0.94 0.37 0.53 0.96 0.78 0.86
=] V11 1.00 1.00 1.00 0.96 0.90 0.93 1.00 0.38 0.55 0.96 0.90 0.93
(Z2) V12 1.00 1.00 1.00 1.00 0.91 0.95 1.00 0.66 0.79 0.95 0.91 0.93
Ofj] V13 1.00 1.00 1.00 1.00 1.00 1.00 1.00 0.74 0.85 0.91 1.00 0.95
(Z2) V14 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 0.90 0.92 0.91
g 1.00 0.99 0.99 0.99 0.90 0.94 0.99 0.79 0.86 0.87 0.94 0.90
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Fig. 4. The F'—measure result of the tested videos
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