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Abstract

In this paper, we develop an online video mash-up system which use automatic scene elements composition scheme using a
storyboard. There are two conventional online video production schemes. Video collage method is simple and easy, but it was
difficult to reflect narrative or story. Another way is a template based method which usually select a template and it replaces
resources such as photos or videos in the template. However, if the related templates do not exist, there are limitations that cannot
create the desired output. In addition, the quality and atmosphere of the output is too dependent on the template. To solve these

problems, we propose a video mash-up scheme using storyboard and we also implement a classification and recommendation
scheme based on topic modeling.
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Fig. 1. Concept of previous online video making framework®

B ERAE g9 27 4% ANLAES B A
gehd 244 23, 45 2FAAL B 5L b
o AT 5] WEASS AgTTE hpe 2Ee)
T RIS A2E 5 AES S PES Aok

B kM

.

o Mt BN )y % & o

S ot T oofft oft fu 2L
o2 of b

e o do et

N
4
Ky
=
>
BY
<

= % o W
_qirlr—E;;.lg&'ﬂ!
o
T e b
fooxt
o
lo,
_0|L
Fd
H oy
£
X2
=
:d
>~
>
2
=2,
R

o
K
»ore o @ o

<
o
v
L
mm
m1o

2 1o o ot
ot

2 oo
N

Qs Z21} AER|HE0| XMo|

[o
(o3
o
=

©
oX
rsi' rir
[
i—",
il
=
o
1_:-{ru
33
l‘h‘
[
o
Hm
fl

2 b
M

o
-

o M n
o,

o
fru
=
e
o -
2l
)
>
i
;L
i
m&
=

4%
DEE

Bhf a3

ofth
=
o &
Ao
1o
ko
B>
i

N
ot
oy >
)

&9 e olopr] FREaL
A7kl el wte} oS
o] AE ﬂi W 2B E FAIHS

1 0 F iEﬂiEﬂ Atk AEFYREE
2 A AYH A,

Aol ZA I o)
Gge gy LA, YR

s

o %
o
vE okE Z)E0 IPOR 2AR el G sk

e
ofr
o

,d
>
2\
N
n
(o3
o
e

o
fil
L.
N
rr 0%,
ox
> e
tilo
¢
. ©
N

l
i
oo
of
o
N
ﬁ
of
o
2
ol
rE
HU
o
ofl
=y
o
o,
ey
= o
=
o
ot
=y
o

o
Yol ge] T FAH olop] FEE EQA
de & s AQar)

3. MLT ZE[O|C|0] =33

MLT(Media Lovin' Toolkit) BE|F|t]o] ZHJPA=
theret vjgo] 2AES At whet s x|st Ad 9 g
Had 2xrd 9 32k T 29 Foleke] A 944

i)

.‘_4

& WS 4 JES AQP MLTE 3422 DEn)Y

of ZRAERA WEE FUZE WES DY TS

FRE A4S g5 ALEL Q. 98 22 IYE

o) 1L 1% APIZL AIFH] T TR Slojz

Aol Fhesel Wd Zel, Wt W), mlrie] A4
o

253 i At MLTE LGPL oA AE w2
2 AEEFA Aol B8 hssith 7% SHdME
HE|vjt)e] ZH2ES 417 zs?}o}:ﬁ EAEE A5 7S
ES AlFet, 2819 FRE Y8t A3 %
A4S 7 @ Ak 8 Aot w Ajaw)
HollA MLTE 944840 Hod A5F 71550 53



528 W33 =84 A219 A4, 201613 79 (JBE Vol. 21, No. 4, July 2016)

o} glouE Foj AEFREN B2 G4 FAL 9
AAE B4 grAe sge] LpHT,

4. FHDY2 Tl Hoips B2 3 FA

71E AT G 2H [8lolM= TG A= Al A =rE}
HRE YOH = 7hE F/MRE 7|Rte g g4 9ol 2
83 AR EHES Rt FHske WS ARl
olmj N7He] AHEZ2)(Scene template)©] 2] (1) 7o) wf
Helo] thy 7Hgth o714 NS Fakst B ke 9
njahH, AR ES 722 2] (2)9F 22 WERRES 7HA
I SSE 7Ptk TE| Y MER B FEE Y AE A}
H(Text String)®] JHLE oln] FAHSE 7Pg3ich
S= {5, 5y, Sy} (n
D={D,,D,,...,Dy} 2)

R={R,. R, ... R} (3)

S 4 (@)% o] AT AT A
U B9 B g0 BAES o) gaAN 4 ()9t 2L
27

= shalg 9t dols) 2RAE sl MUT
[e)
.

i

[

£
m&

2 Aol F94 52 25 T3 Ak

>
rlr
!

Aate] 4 (1), 4 3), 4 @st 2
o 9 99 eloblE 74 2 A

ue o 2 % o dz At [kl
1o
>
il
o
BN
ot
o
o ofn ot
ko
_o‘L
Aui
o
re
i
o,
o
fitl
rO
%
re
i
Sl

FN JE

R={R ,R,....,Ry} (4)

P={P,, Py, ..., Py} (5)

AudEls FHs87] 9l [8]olA= LSA(Latent
Sematic Analysis/Indexing)!' H'H S AFE-3ITh LSAWH
2 dEH EMES WMEFTHVector Space)ol]l X3
SVD(Singular Value Decomposition)& <e3te] F4|
(Toplc)“a: 3, ol & Fafl W I EAES
ate ARl FolAW, AAMEE w4 sty FAEE
2 FAFE 75 AFIHEEL FA RG] &
el A g M e Bl e FAdEss F4

7] SlElME AR E4o] F st S WE A, B Ale]
o] A= (similarity) S Al4F8E7] flalM= A (6)F 22
FARL %A}E(@sine similarity) 3-2]& A3tk &, &
A7 - 190 B¢ 6] g, 091 A A gls, 19

A5 fds] AT ot

B Az
ot duoeed

)
ol
had

A-B i=1

IAlBI~ [z n
S e

i=1

similarity= cos (#) =

. M| Qidiey

1. HMletsk= HICL Of+lg 2ol iR

19 2+ Ajbehs HT L w41 W8] Aot B
te MHAds AsME AR FRE, AHEA o HR
H2E Jejo] fe R JeE s A e E0] A
ZElol] APl grEo Jag 7Pl A ety n
EOYs A2 2 o £39 4 I B =7
AE FEE HYL mgolEls Al o E 7Hgete] HE
AH, nAE AR, SXPE, U718 E, AR R R,
TH AZH] JRE s o E o] 95 “ATS,
sAY Mg <20t o OEO] Moshe FHES G0
Hjzg A2, AREAL O “o| 27 g TRHA SR FIL
AP 22 ;ﬁ%F”ﬂEPHHﬂ AAE g Ak o] F v

= Eoll A AR (dictionary)dll <]
/\}(none) AF=2 7]—? TE FE310 [8]9 FAIRD Y ¥
= MM A s 918 FARE Al AREgt) o §
2 74 B A2l wet deEe] Wyolv 7t e

§”.= L of o?.i

Sk



g 9] 32

rEgnEd we AResE AF 2R

FARDY 7 22l v miA Y Al2" g 529

(Jongbin Park et al.: Development of Online Video Mash-up System based on Automatic Scene Elements Composition using Storyboard)

gol 7Hs AN ol & =79 HIE Bojdrh
19 29] 2E#H E(Storyboard)= 27 HAtold &
of ofs) eI AFe olopr] FIEM AR g
o] U3 AHEARE UIE 58l Y8l B971u HukE 2k
2EYHEES g APy 7Hg gt ol ~EF R
To B 98 B =RelAMe oy vl AHe] ~EF
HE g o]E0ta 7Hgstal g wet FHWs, JHs

1
nunber_of_scenes: "3,
- scenes: [
-1
scene_id: "17,
sketch_path: “/img/1.pna”,
RegularTags: "Opening”,
IregularTags: "Cafe,Cof fee, dmericano”
b
-1
scene_id: "Z2",
sketch_path: "/img/2.pna”,
RegularTags: "MainBody™,
IregularTags: "Menu,LowPrice”
b
-1
scene_id: "3",
sketch_path: "/ing/3.pna”,
RegularTags: "Closing”,
IregularTags: "Title, dddress”
t
]
t

T2l 2. AER|EEE HHI6h= JSON &Alo| HO[E OffA|
Fig. 2. Example of a JSON format data for storyboard representation

L Storyboard J

|

Scene Template Selection

|

Resource Selection

|

Background Music Selection

AR, A1, BIAFE IS JSON(JavaScript Object
Notation) £ O 2 7]<&38lo] A94:59] ojokr] TXE 1t
E 7 IEF Yk o F 5ol I8 2¢ AEYHEE £
sh= JSON #2419 o]y o Ajo]tt.

B =woA ARshe S
YHEE 5o 8 FHsh= 34\1-:_ }
HLE Hlojdtt ol gk 7H4
of wet vt L @/do] s HTh 13 3% SEFHEY
up2} A e =8l (Scene Template), & 42~(Resource), Bl 73
& %H(Background Music), ¥ & ZKFilter Effect), v}~
R 3K (Mask Effect) & A& st= o] g =0} HF#o
E YL E EYdte JJr = qu_,—u} £ }r—l'i—oﬂﬁb O]
23 57 A L4AE
Z%s 7o 594= A h‘;_h:} Ol'*

o)

r (

QA
2
EE_?LO?.\L'
N, ol
= -
éﬂrﬂ
L&rﬁ
o ok
lo

B9 rH—a rll‘
i) Shl b‘

by

2Eg EEoﬂ Ul}%

olop] T2 Wl - (1) % % el s
YA ST 5 UES & A, () AR ER A
DL2ES VAT A, (3) ALIEA R % Ausie

7 BAE ALY A -
317] 13tk

olef

A 2FARES 9

_|_

2. AED|EE0| M2 XS A LAJHiH
Sl ey 2ol 5t

EenEe A
o, YEE}, vhaI s 2

2B
[e)
73'3'

2 3. M2tk HIDI2 g el M=

Filter Effect Selection

l

Mask Effect Selection

l

Rendering Script Generation

l

Video Rendering

|

L Output Video J

Fig. 3. Flowchart of proposed video mash-up scheme



530 W33 =84 A21E A4, 201613 79 (JBE Vol. 21, No. 4, July 2016)

Storyboard Scene 1

RegularTags= ”Openlng,FadeIn"

IrregularTags = “.." IrregularTags =

Storyboard Scene 2

RegularTags= ”MalnBody,Disscllve"

Storyboard Scene N/

RegularTags= "l.’.losmg,FadeOuf’
IrregularTags = “..."

Element 1 Element 2

RegularTags=
“MainBody”
IrregularTags = “...

RegularTags=
“Opening.Fadeln”
IrregularTags = “..."

Scene Scene Scene
Element 2

RegularTags=
“Closing.FadeOut”
IrregularTags =

Scene
Element M

RegularTags="..."
IrregularTags = “...

0% 4. AE2|BCs YHRAS Aojo| %Y YmRiEel of
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(1) ZEEH A o} dloJEH o] 2 AH], (2) 4 dH 2] A m Aolol] 5709] wleluly] AHElZalo 2 74 H9ich &
M. @) 2H= e AuE Fe g, W ES MLT Za|d 9204 142 5 9l XML &
A EEEAV(Frontpage) Ml AT LA F e men, pug e AR, $99, 92ES 2
= Fubd gfell A F< Al Ul(User Interface)® 01 4] Al o g arvt TIEEY AEOE FAAZ Husof sl
99 59 At 2R elElE 5T 09 A AL QRES 22 FolA AFuiEhe 19 v
SRE RS FAUTD ANZATE A B AN gauiee 1 Qe sRste) SAES VY 2L Blan
7b 2S5, PHP1O} 9 MariaDB7F g ¥ of 51 AH] E Aggith 17 89 ol = “bgm”, “filters” B &
27b FAET Ao R 7AE e A 9T o) gl Qe wALe) 2 WEY npAIE
o8 WtoE BEE B4 AYY Au7E §dcte] ZRE 2 2718 4 uE g} WA Sore =4 17T s}
Ho|A] Mujel AA ko] AT 2]] F(Rendering Queve) o] gm0 Aagon Ve FH= B J2 ALLHE
Farsith, e aate] o2&« o] A7 Y(Grayscale)”,

o g Z(Job)o] 2y FHAdel(Idle State)3) @l
Helvh 9408 BgE] 49e Feshs B0

m}f»

T2 E(Oldfilm)”, “A 3] ol(Sepia)” 5°] 2™ MLT

. | Front Page & Database Server
(1) User Interaction @ Output Video
(e.g. Resource Upload)
L Main User Interface Login User : USERO1 J
1 h
E
o
g Media Resources P’:c:ject stnr)g:grard Scene Templates st'rvzlﬂegic
o lles eta
©
‘Ec" Info.
$ H
2 | —
o Ly
| Contents Management Server
-
Renderer — Video Composer < | Distributed Renderers |_

T2 7. High MelAE $i3t Alag 7
Fig. 7. System Configuration for the Proposed Service
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{ -
"mltfiles”:
[
"xml/plot_intro_4tracks.mlt",
"xml/plot_mainbody_menul.mlt"™,
"xml/plot_mainbody_menu2.mlt", L. Composition of
"xml/plot_mainbody_interiori.mlt", scene templates
"xml/plot_mainbody_interior2.mlt", P
"xml/plot_mainbody_location.mlt",
"xml/plot_ending_1.mlt"
1, _
"bgm": "effects/audio_xmas_jinglebells.xml",
"filt e -
Trers . Background Music
[ | .
"effects/mask_xmas.xml", . PostFilter
"effects/mask_made_by_keti.xml" . Overlay Mask
) 1 . Watermark
T2 8. YHESEE Zesh| /et JSON T2 of

Fig. 8. Example of a JSON file for scene templates composition

geel, Aena

S =] = S=] A~
A Algske oF 10071 o138 718 dHE A E et 7FAZE e MEEH e, o7 wF
WAHFE Fgste] AR S e, a3, 2ol aAY EFrt Ede] AYHOE F71H o
L = ES = ) L =
I9 9% 0|9 2 ALE NS 94 FBUOE otk A4 FYYL NIV AAME AT O A
& =) ) = = o) =]
T/3% MLT 5} ¢] ofolth AR 17402 A E 4 271 = f8l 725 meprE o] FrhE o X B33t R 7]
<mlit>
<producer id="producer0"> )
<property name="resource">./res/01.jpg</property>
</producer>
<producer id="producer1">
<property name="resource">./res/02.jpg</property>
</producer>
<playlist id="playlist0">
<entry producer="producerQ" in="0" out="49" />
<blank length="50" />
</playlist>
<playlist id="playlist1">
<blank length="50" />
) <entry producer="producer1" in="0" out="49" />
</playlist>
<tractor id="tractor0">
<multitrack>
<track producer— playhstO" />
<track producer="playlist1" />
</multitrack>
</tractor>
<producer in="0" out="99" id="audio_bgm">
<property name="resource™>./audio/in_tune.mp3</property>
</producer>
<playlist id="playlist_audio">
<entry producer="audio_bgm" />
</playlist>
<tractor id="tractor1">
<multitrack> ‘
<track hide="audio" producer="tractor0" />
<track hide="video" producer="audio_bgm" />
</multitrack>
<filter> )
<property name="milt_service">watermark</property>
) <property name="resource">../watermark1.png</property>
</filter>
<filter>
<property name="track' >0</property>
<property name="mlt_service">greyscale</property>
</filter>
</tractor>
</mlt>
T2 9. M=l MLT XML mHel of

Fig. 9. Example of composed MLT XML data
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B 7S 03 9% FAste] BAHE MLTTROIAE 314
9 92 k) WA ol AURL 7 2 2 BEFIL

7hs3jet.

J9 102 AEARE, AR E 3
Bl FHE AGHAL 1 olF Gol T FEEH o
o, PR WSS shbe] wol AFOT TA ] 2
EPHES] Auzt AU QAES AdstEr ALa 1

L= E
3 109 oAl A= “Cafe, Coffee, Americano, LowPrice,

H 5ol v

2016)

Context Information

General o

are
Context
Strategy Coffee, Americano, LowPrice, Cafe, Icecream, Dessert
Location seoul, BundangGu
Mood silent, Warm, Sweet
Intention Location, Menu, Price, Happy, Daily, Cost

Time slot for
Night, MidNight, xmas, Christmas

play
Cafe, Icecream, Dessert, Seoul, BundangGu, Silent, Warm, [Write/Update] [Cancel]
Sweet, Location, Menu, Price, Happy, Daily, Cost, Night, gl 10, MeERES] of
MidNight, Xmas, Christmas” o]zt B} Ao g Fig. 10. Example of the Strategic Meta Information
BEeH, o]F 7] SEH ;‘*‘?EEEJ%BM Aol 22
& 1Y 113} o] frakzdl] wat A3t 2888 89l o] 7 3 F3 WS ARESl whet 4 (6)3F 7ol FAL
Atk FrAHE(Similarity) ZH- [8]2] FAIRH S HH ol FAF WHOE AAHEL FHE AHEHZZ S AR

Recommended Scene Templates by Topic Modeling & Recommendation

TID=00291

CAFE LOGO

[Strategic] Cafe
Similarity = [0.728332]

Dessert Cafe
Similarity = [0.696988]

Cafe scene template (Cafe, Coffee,

Cafe scene template (Americano, Coffee,

Cafe
Similarity = [0.63747]

Cafe scene template (Cafe, Coffee,

Americano, Icecream, Dessert) Cafe, Icecream, Dessert) Americana)
F 00:30 -2 [Eal 3 | £ 00:00 | _J] [al 0 n = 00:30 2 el 3 A
% =
TG
-~
Xmas Menu Scene Happy Daily
Similarity = [0.613582] Similarity = [0.396984] Similarity = [0.359843]
Xmas template (Xmas, Christmas) Menu scene template (Menu, LowPrice, Daily (children, Warm, Daily, Silent, Happy)
Cost, Cheap, Night, menu)
= 00:30 M0 [0 1 i3 00:45 MO [0 12 £ 00:45 M0 o 1
02 11, FH2YE eI ARl SHE MeiE! of

Fig. 11. Example of Recommended Scene Templates
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COMPANY NAME

T2l 12, RHQASO| FEHHHOZ AAMEI S H|C|Q OfA]

R =

Fig. 12. Example of Output Video using Scene Element Composition

™ “Cafe, Dessert, Location, Menu, Xmas” ¢} 7+ 7 <k EAo g gt} o] 7152 R FAE SAE dEgu
Foehs A ek ol FFE B HF H9E ok oolug} B =Ro A Aokl 2B R o ue 23
FAFel A= I 120 YRS THlze i A& 5 Utk olgfd 54A 247}

AP &AM ]194 WYz AAE] P & AA sl vAE S a7 S8 71s el &
Aol A FA s 7S W e 2= AT Aol |7t 30% A FdstA] 2 99 o] FAFA e tiEiA A Ao R
o] A A EE lﬁ% AMEA =71 18 Hat 304 HEE ZALE gtk dES IA 27 EA, AP
ZFZEe] YRR Ak 87k B3k o] & FA|of et of &l TPl FHo] H FolHeEAE AEdte £
FA5he AL 48717+ B8 2 ik et APy o {8 Wit (04), “A 2] Hlszstt (53, “H Foka
= ol&ste g 27 AUEERES ARGk &8 (103 = 'W oA des sty HRE s &
& AR HE=AR olF AEREY wel A5 e H2o] et 2B 54 4 335 8] 918 o
E AxZFat AR A7) Wit Ao A AT W 2245 7Y el A Ave Aol disf (‘B
= g 24T F ATk 2FHE g SRE 5 EA07), “Ft =ARAN(5R), “GHs] =AY
2 =ddlAE 302 £ FHEEE 30 E AL (1073} ek g9 FollA A= s ok A gl ARE-g
B, olF &&sle] 5-10% ¥F XL HIEES THEE T 1100A Tl 9ES dET AR
“Opening”, “Main Body”, “Ending” &2 #+¥#3}o] Z+7} 10 9 129} o] A amti A|ES Ajtste] Fo] UEle
e A 372 28 ZUAERES T84 234 9 AEuA, A anks AE WAk S A
293t 9 S Ty OB EE 1,0007H 9 T G4 AR ARAH FHlE s i 2.8
O AdEo] wEol 2 5 A, HolE solH 299 HoEA A& @4 B vhibglthe o o] Bt 53]
T A solhv "k siAIY ’HIES AATE 5 dE Z}Eoi FIveE et o] YAl F4E A st
o 53t8 Afole 2dE 23t A 550 2t olF s Ast7] flal A& TRt whE FHIE 24
2 Zohe 739 E SAet) dE S0 vEA g A 7} Hafj ok F42 = Thsstlltke 7o) Atk
HZ3l0] A4 A Gl AR EE Agele FaHL 54 Az 2ot #siM e S Hol 5.08s BYe
2 AXNE 43 iEEr G4 dadth ol fR A g gAdd@A7E AT Gl talA oxok &
HE FEste] 289 IS FALE AL s 71ve g =2 F nty gllvh AgE A3 A9 A
E ARGATE AL 49 AR e e AHEEY OJRAIRE FHl= tApQle] FRAS AES] Yok e
= g AT UESE sth A B theke Rl =9) v AREAl FEW AHH

B =RollA AljbetE WA AU AES A e 7F Qe o] AAH o E FAs|oF s EAAQ F
F Hsta s dHEH WA RE FHE F UAESE S Alolt}. AA Mz F4 JHA H A s fl A
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