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AE AEdte Wil or gy AR EHE 2 ¢
2E05 7Hke] Ak AA AZE W (Lienhart,
1998) ©|-&3l AS <Figure 4>9} o] HE
Gt

Shot A, Shot By  Shot A4, Shot M,

§a1a2 a5_ﬂ§b1 b73'§a52 a107§....im1 ...mni

(Figure 4) Detected Shots

|E_?j(d’{.f .as4bq ... bydasy...aio7.... fmal...my)

(Figure 5) Keyframe Selection

Kb FE2EE & AE2- A8 B E B
AES FAIEE T3 § 253} sk AIRE
A2 A E 3K Chasanis et al., 2009). -FAIS
T317] #1381 ZH D E(ay, by, a5, ,m)
S| 2EIM(H, ), H, o, )w AT TR
o} 183 73 3| 2EIWES o] &8t 2]
A& AL7E BE 7128 ko] FAEE v
E}x}ok Al (Bhattacharyya Coefficient) 2] (1)2
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SHTH(Lee et al., 2011).
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53 sl A o2 AEd) AR fARE
HO R o] FojX AF2E REE olfe BF
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= AR =9 g 7] WEolth <Figure 6>
ARG AFEs AES AF Aotk

Shot Sequence 1: A1A2A3A4_A5A6 see
Shot Sequence 2 : BlBZBS 848586'"
Shot Sequence 3 - C1C2C3

(Figure 6) Aligned Shot Sequences

d= ASE DAlAE A AE 2 A T mlg
St5 % Haar-like 5735 o] 834 AF AlF2=9]
AL kol e B 71z 338 &
£ 9= A= Tk(Viola and Jones, 2001;
Swiki, 2014). Z18]3 I EHH DANA AF
M- F 3] AIFAE Aelste] A 712y
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JhaE SEZ 229 W (Lucas-Kanade
Optical Flow Method)S AF8-3}% ThLucas and
Kanade, 1981). ¥=°] AZ&d 71Zdd<s 23
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Detected Shots (List)
Keyframe Number (Integer)
Current Sequence Number (Integer)
Keyframe Image Bitmap (Image)
Detected Face Areas (List)
- Face Number (Integer)
X Coordinate (Integer)
Y Coordinate (Integer)
Width (Integer)
Height (Integer)

(Figure 7) Shot Sequence Metadata

3.3 O{'cH|O|M n}H

* ey ES

Shot Sequence 1 - [Al]A2A3A4—A5A6 aen
[4*] : selected key frame
A" key frame with extracted face
A key frame withno extracted face

(Figure 8) Selected Shot Sequence
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ok 8o AelE Ak A2~ F <Figure 8>9F 2
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Bo] Y3 Y= 2, EE FUT

olHlolE7E FY 7 AA(ObjX)el 99
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AR gt T8 A2 A28 AF(Face)D
oo &3} AAH(0bj X)S TH Atole] HeA
2]E Wal&E A2l (Manhattan Distance)E ©]-83}
of T8kt o1& BHAR Xp,0mivepis = AHE
El=g
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(Figure 9) Face Area based Object
Annotation Method
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Object Name (String)
Object Image URL (String)
Product Information TRL (String)
Start Time (Integer)
End Time (Integer)
Object Area Information

- X Coordinate (Integer)

- % Coordinate (Integer)

- Width (Integer)

- Height (Integer)

(Figure 10) Interactive Object Metadata
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<Figure 13>} o] g0l AR AF 2
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(Figure 15) User Interface
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(Table 1) Video Clip Dataset

Video 1D Genre Duration
\"2! Drama 01:32
V2 Drama 04:24
V3 Drama 03:37
V4 Drama 04:46
V5 Drama 04:23

Ht) 2o AAE ofH|o|A 3t7] el A<t
sk olElold W g E WRle AMESE
A& =791 wireWAX, Popcorn Maker, Zentrick
< o] g5tgom, 9 okol SAEE EF oE

o] Y1 Qe Rell F7F ARE zh= AAE o
H o)A 3= AZHS <Table 2>9F o] 242 =
gt AT

(Table 2) Comparison of Annotation Time

Video 1D P,\’/loeptﬁzid WireWAX P,\‘jlg‘;‘;rr” Zentrick
Vi 1:30 3:46 459 405
V2 401 4:47 322 3:29
V3 112 5:10 213 3:20
V4 1:44 6:30 2:59 2:29
V5 38 329 2:48 2:02
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obd 2079] AkS T AEFHAL, SHAE A
29| o] FF 2A4so] of:Blolel7} =
N T3 FEOT T BASEE Be AT
o] 2mlalgl7] wFolth. V2s} o] ofiHlol 4

Azrol 22 A= 7%, Edge Change Ratio
(Lienhart, 1998)9} 22 &g A A A= 7]
HE& ©]-&3AY Modified Ce
Hko] A= 7 ZE W (Froba and Emst, 2004)3} 2+
o] Aol 5% 4= HAE WHS AFEStA of
HE HA3Go 2N A AR Y 5
< 2102 d4d

wireWAX 2] 73-¢-

nsus Transform 7]

AAE AEAL FHoHE
o

e AHg37] mRol A& Azbe] He A
2 oo, 54 AAGALZe] £)8 1)
e Wl At AEEHA Rah B A

g8 sy Avesin.

43 A2 BT}

AR ofEo] A HHE o] &3 A& Al
Ho] 845 Hrtstr] ffal JEHE R By
2 Az Aol de AHEA 199 S thde 2 A
s 23 3Tt B =l AES A7

2  IBMQ Computer System Usability
Questionnaire(Lewis, 1995)0]™, ZAFE A]2=El o
i3 845 Hriske ol o] WHS AL
|27F vlgl A9 19719 EFES °]83h
NZ2'lS Har ot HA 1358 Hd 7
A7 A B717F 7Fs sttt

B =wollAe ARk Al 2ElS Hrek] 918
<Table 3>3} Zo] CSUQS] 197] &3 5 1171
g AT ARl 2 UHA &3
< 419 H(Information Quality)S H7}5l=
ol B2 AR A 28-S Hrfslr] o RA-

gh Hn ruln Mo :‘.’:
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(Table 3) CSUQ

Score | Question )
Name D Questions
Overall, | am satisfied with how
Q1 o )
easy it is to use this system
Q2 It is simple to use this system
| can effectively complete my work
Q3 : )
using this system
| am able to complete my work
Q4 . : .
quickly using this system
SYSUSE | am able to efficiently complete
Q5 : }
my work using this system
| feel comfortable using this
Q6
system
Q7 It was easy to learn to use
system
| believe | became productive
Q8 ) : .
quickly using this system
The interface of this system is
Q16
pleasant
INTERQ | like using the interface of this
Q17
UAL system
Qis This system has all the functions
and capabilities | expect it to have
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Abstract

Annotation Method based on Face Area for
Efficient Interactive Video Authoring

Ui Nyoung Yoon* + Myeong Hyeon Ga* - Geun-Sik Jo**

Many TV viewers use mainly portal sites in order to retrieve information related to broadcast while
watching TV. However retrieving information that people wanted needs a lot of time to retrieve the
information because current internet presents too much information which is not required. Consequentially,
this process can’t satisfy users who want to consume information immediately. Interactive video is being
actively investigated to solve this problem. An interactive video provides clickable objects, areas or hotspots
to interact with users. When users click object on the interactive video, they can see additional information,
related to video, instantly. The following shows the three basic procedures to make an interactive video
using interactive video authoring tool:

(1) Create an augmented object;

(2) Set an object’s area and time to be displayed on the video;

(3) Set an interactive action which is related to pages or hyperlink;

However users who use existing authoring tools such as Popcorn Maker and Zentrick spend a lot
of time in step (2). If users use wireWAX then they can save sufficient time to set object's location and
time to be displayed because wireWAX uses vision based annotation method. But they need to wait for
time to detect and track object. Therefore, it is required to reduce the process time in step (2) using benefits
of manual annotation method and vision-based annotation method effectively. This paper proposes a novel
annotation method allows annotator to easily annotate based on face area. For proposing new annotation
method, this paper presents two steps: pre-processing step and annotation step. The pre-processing is
necessary because system detects shots for users who want to find contents of video easily. Pre-processing
step is as follow: 1) Extract shots using color histogram based shot boundary detection method from frames
of video; 2) Make shot clusters using similarities of shots and aligns as shot sequences; and 3) Detect and
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track faces from all shots of shot sequence metadata and save into the shot sequence metadata with each
shot. After pre-processing, user can annotates object as follow: 1) Annotator selects a shot sequence, and
then selects keyframe of shot in the shot sequence; 2) Annotator annotates objects on the relative position
of the actor’s face on the selected keyframe. Then same objects will be annotated automatically until the
end of shot sequence which has detected face area; and 3) User assigns additional information to the
annotated object. In addition, this paper designs the feedback model in order to compensate the defects
which are wrong aligned shots, wrong detected faces problem and inaccurate location problem might occur
after object annotation. Furthermore, users can use interpolation method to interpolate position of objects
which is deleted by feedback. After feedback user can save annotated object data to the interactive object
metadata. Finally, this paper shows interactive video authoring system implemented for verifying
performance of proposed annotation method which uses presented models. In the experiment presents
analysis of object annotation time, and user evaluation. First, result of object annotation average time shows
our proposed tool is 2 times faster than existing authoring tools for object annotation. Sometimes,
annotation time of proposed tool took longer than existing authoring tools, because wrong shots are
detected in the pre-processing. The usefulness and convenience of the system were measured through the
user evaluation which was aimed at users who have experienced in interactive video authoring system.
Recruited 19 experts evaluates of 11 questions which is out of CSUQ(Computer System Usability
Questionnaire). CSUQ is designed by IBM for evaluating system. Through the user evaluation, showed that
proposed tool is useful for authoring interactive video than about 10% of the other interactive video

authoring systems.
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