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In this paper, we introduce our recent works on semantic
analysis on a large volume of news video data archived for
moresthan five years, equivalent to approximately 900
hoursiof MPEG-1 video data. After briefly introducing the
live, two works that analyze the news contents based
xt and image information are introduced; topic
ading and cross-lingual news story retrieval. The paper
)gtices at the end, an important image processing
id for the semantic analysis; fast near-duplicate video
nent detection. Some of the works introduced in the
eftare still in a preliminary stage, but we believe that

they,should play an important role in handling the growing
amo t of video contents in the future.
Ke rds Cross lingual video retrleval topic threading,

1 ntroduction
Recent advance in data storage technologies has provided
us with the ability to archive many hours of video streams

In order to make use of the contents of the archive, it is

essential to provide the users with the ability to searc&\\
th

browse and understand the video data based on
semantic contents. Under the awareness oF this’¥ste,
have been working on the analysis of semantic structures
in a news archive.

Thig paper first introduces two such attemptsto anal 4
the semantics that lie in the contents of the new f
archive; Section 2 introduces a work that anal @
topic thread structures in the archive and als
provided for the users to track up and down the struc
and [Sect. 3 introduces a work that lin / stories
acast in different countries~in differen
discussing the same event using ¢/

N

information. After these works, a X
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Figure 1: Broadcast news video archiving system.

Table 1: Specification OWW

News show NHK “NewsZZinJapanese
Length 900- [ho 0 ,|.-s,
Period Mar. ,%ﬂm!ll |

Data (Volume) | Vide G-1/2, NTS .
[T osed-Captioh text (42{MB])
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end, Sect. 5 conclydes the paper. eta On each wo
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2 Unn g by | he {gpic thread
st é ure
In orgér to efficiently ahd vely |fetrieve-news
footages based on their gontents, itiShecess analyze
t emantic structure fthe en ife arq de et al. 2006
4 7 “'!

u et al. 2006). JAthis section, wef ribe how the
news inherent structures are automati IIy alyzed in 2.1
(story seg pentation).In 2.2, we then odtline how the
obtalned ructure are furtheranalyzed rellon between
the seg ented Stories are” analyzed'accdrding to their

F a ological and semantic relations (topic threading). A

ed descriptionof the threading methodijis provided in
In the end of this StIO we will

2006).
% opic tracklng mterface based||o 3
@;% a st .‘lﬂ
d shop series

“:\i ‘a seminal
fed events and

News

'to assist the analysis in the i

video segment detection, is/ntraduced in Sect. 4. In the
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Keywords: strategy [25], American force [20], Falluja [18], armed group [12], military operation [7],

[JA1] troop [7], general citizens [5], attack [5], Iraqi force [5], Iraq [4], now [4], surrounding[4], ...
Japanese news
(NHK News7)

Nov. 9, 2004 Story 1
[7:01 pm (+9)-]

[EN1]
English news
(CNN NewsNight)
Nov. 8, 2004 Story 1
[10:03 pm (-5)-]

Keywords: city [9], Jean [6], Aaron [6], 1rag [4], phone, call [4], Army forces [3], time, while, hour [3],
casualities [3], American [2], Americans [2], tonight [2], rules [2], artillery[2], ...
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Figure 8: Example of closely related news stories with near-duplicate segments but with few common keywords in the
text. Two near-duplicate segments were detected, while only one keyword matched between the two stories. Such a
case shows the effectiveness of employing the proposed method.

and timings. Thus, we only compare a fixed region in the
vertical center of the frame which is usually not affected
by such editing.

For the text comparison, noun compounds and undefined
terms (usually proper nouns) are extracted by
morphological analysis #, and the cosine measure between
keyword vectors is used to evaluate the similarity, as it
was done in 2.2.

In the end, relations obtained from both image and text
domains are combined. At this moment, we are still
considering how to combine the relations obtained from
the two domains.

3.3 Experiment

As a preliminary experiment, news shows listed in Tab. 2
were compared according to the temporal constraints
shown in Fig. 7.

As a result, 26 pairs of near-duplicate video segments
were found, which covered 4 pairs of news stories
discussing the same event, and 1 pair which was actually
not a near-duplicate segment. When the stories were
compared by text, 4 pairs of news stories discussing the
same event were found.

We then compared the pairs, and found that 2 pairs were
found by both image and text clues, but 2 pairs were only
found by the image clue, which shows the effectiveness of
employing the proposed method together with the
traditional text-based approach.

Figure 8 shows an example of closely related stories
detected by the image clue and not by the text clue.

Table 2: News shows compared in the experiment.

Japanese NHK “News7” (Japan: GMT+9)

news ° [JA1] Nov. 9, 2004; 7:00 pm — 7:30 pm

English CNN “NewsNight” (USA: GMT-5)

news [EN1] Nov. 8, 2004; 10:00 pm - 11:00 pm
[EN2] Nov. 9, 2004; 10:00 pm - 11:00 pm

4 JUMAN 5.10 distributed from Kyoto University was used.

4  Efficient detection of near-duplicate video
segments

This section introduces a general framework that detects
all pairs of near-duplicate video segments efficiently from
a long video stream (Length: n frames). Near-duplicate
video segments are mostly identical video segments from

the image perspective, except for minor local differences
such as overlay of captions or logos, or minor overall color
difference. They are very important clues to understand
semantic structures in video streams. Notice that it is
different with the traditional similar video segment
detection which detects not only mostly identical but also
somewhat similar, but originally different video segments.

Detecting all pairs of near-duplicates in a video stream is,
however, extremely time-consuming compared to
detecting near-duplicates of a given segment, since it
essentially requires computation of a square order of the
video length (O(n?)).

Conventional methods approach this problem by
accelerating the detection through a two step detection
process (Sekimoto et al. 2000, Naturel & Gros 2005,
Yamagishi et al. 2003, Yang et al. 2005). The common
idea of the methods, including our method, is to make the
O(n?) times comparison as fast and accurate as possible by
applying a fast and rough search first and then checking
accurately afterwards. These methods do accelerate the
detection, but they do not necessarily guarantee that the
detection in the first step has no false negatives.

Considering this problem, we propose a method that
guarantees that it has no false negatives in the first step,
where the results would be theoretically equivalent to the
brute-force frame-by-frame comparison. The basic idea of
the method is to make the O(n?) times of comparison as
fast and accurate as possible by 1) comparing the features
of short video fragments instead of a frame, and also by 2)
compressing the dimension of the feature vectors, as
shown in Fig. 9. The first approach makes the comparison

® Source: NI news video archive
® Source: TRECVid 2004 data (US NIST b)






Table 3: Parameters used in the experiment.

Kf, KV 15,000 91: 62 0.8
D¢ 10 [dimensions] | N; 150 [frames]
D, 10 [dimensions] | Ny 150 [frames]

total times of comparison. As a matter of fact, when we
consider general broadcast video streams as a target, the
combination of Ny and Ny, could be set to relatively high
numbers depending on the application. For example, when
detecting all commercials longer than Ny, = 900 frames
(30 seconds) and possibly some of those longer than 450
frames (15 seconds), N = 450, N, = 450 may be a good
combination.

4.2.3 Step 2: Confirmation of near-duplicate
fragments in the original feature space

The comparison of video fragments in the low-dimension
feature space derives numerous candidates of
near-duplicate video fragment pairs. In order to filter out
false positives among the candidates, the pairs are
compared in the original (high-dimension) feature space
by the following function:

dz(vil,viz):\/zrlvl(vil,l —Vi2,|)2 8)

where vi = '[f;, fiur, ..., Fionea] = Via, Vi, ..., Vim] @nd m,
= ms Ny . When d, < 0,, the fragments are confirmed as
near-duplicates.

4.2.4 Post-processing

After detecting near-duplicate fragments, precise
boundaries of near-duplicate segments are obtained as a
final result by adjusting the boundaries by frame-by-frame
comparison at both ends of the fragments.

4.3 Experiment

The method was applied to broadcast video data to count
the computation time on a Pentium 4 3.0GHz PC with
1.0GB of main memory. Parameters were set to the values
shown in Tab. 3. As training data, 150 hours of continuous
video stream obtained from a Japanese channel during
June 1-7, 2004 were used. The sample frames/fragments
were selected randomly.

The computation time by brute-force frame-by-frame
comparison was also measured with the same similarity
threshold, while its result was referred to as the
ground-truth. The parameters ensure the detection of
near-duplicate video segments at least 300 frames (10
seconds) long.

The computation time counted by 1, 3, 6, 12, and 24 hours
of general video streams with many near-duplicates
(mostly commercials) is shown in Fig. 10. The result
shows that the proposed method significantly reduces the
computation time required for the detection. Although the
process was more than 1,000 times faster, there was not a
single false positive nor a false negative against the
brute-force frame-by-frame comparison, which we
consider as the ground-truth. In that sense, the proposed
method outputs results identical to the results longer than
Nmin frames from the brute-force frame-by-frame
comparison, which makes the precision and the recall both
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Figure 10: Computation time for the detection.

100%, while reducing the computation time drastically.
From the result, we estimate that it should be possible to
reduce the computation time required for a 1 week long
video stream from 50 years to 5 days.

5 Conclusion

In this paper, we introduced our current research activities
on handling the contents of a large-scale news video
archive. In the future, we will keep working on developing
basic technologies scalable enough to handle larger
volumes of video data, and at the same time, use the
technologies effectively in applications and interfaces for
better understanding of voluminous video data.
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