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Development of Multimedia Annotation and Retrieval System using
MPEG-7 based Semantic Metadata Model

An Hyoung Geun' - Koh Jae Jin™

ABSTRACT

As multimedia information recently increases fast, various types of retrieval of multimedia data are becoming issues of great
importance. For the efficient multimedia data processing, semantics-based retrieval techniques are required that can extract the meaning
contents of multimedia data. Existing retrieval methods of multimedia data are annotation-based retrieval, feature-based retrieval and
annotation and feature integration based retrieval. These systems take annotator a lot of efforts and time and we should perform
complicated calculation for feature extraction. In addition, created data have shortcomings that we should go through static search that do
not change. Also, user-friendly and semantic searching techniques are not supported.

This paper proposes to develop S-MARS(Semantic Metadata based Multimedia Annotation and Retrieval System) which can represent
and extract multimedia data efficiently using MPEG-7. The system provides a graphical user interface for annotating, searching, and
browsing multimedia data. It is implemented on the basis of the semantic metadata model to represent multimedia information. The
semantic metadata about multimedia data is organized on the basis of multimedia description schema using XML schema that basically
comply with the MPEG-7 standard. In conclusion, the proposed scheme can be easily implemented on any multimedia platforms supporting
XML technology. It can be utilized to enable efficient semantic metadata sharing between systems, and it will contribute to improving the
retrieval correctness and the user’s satisfaction on embedding based multimedia retrieval algorithm method.
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Root Video

Decomposition

Segment Aftributes :
- Text Annotation
- Media Time

Three
Video Segment

. o
_Freekick ___ Shoot _Goal _ Object, Place
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¥

(3% 1) HElR HolEe 7ZX Ef|

<Mpeg7>
<Description xsi:type="ContentEntityType">
<MultimediaContent xsi:type="vVideoType”>
<vVideo id="root video™>
<1-- MediaTime description -->
<MediaTime>
<MediaTimePoint>T00:00:00</MediaTimePoint>
<Mediaburation>pPTOM308</MediaDuration>
</MediaTime>
<!-~- Temporal Decomposxf_lnn description -—>
<TemporalDecomposition gap="false” overlap="false"”>
<videoSegment id="Freekick'>
<l-- TextAnnotation description --»
<TextAnnotation>
<FreeTextAnnotation>Freekick</FreeTextAnnotation>
</TextAnnotation>
<MediaTime>
<MediaTimePoint>TD0:00:00</MedisTimeFPoint>
<MediabDuration>PTOM159</MediaDuration>
</MediaTime>
</videoSegment>
<videoSegment id="Shoot">
<t-— TextAnnotation description -->
<i-- MediaeTime description —->
</videoSegment>
<videoSegment id="Goal”>

<1-- TextAnnotation description —-->
<1-— MediaTime description —->
</videoSegment>
</TemporalDecomposition>
</video>

</MultimediaContent>
</Description>
</Mpeg?>
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‘; Semantic Metadata

Common Metadsta Structure Description Metadata
| -
Visual Metadsta Common Mstadata
Basic Metadata Visual Metadata
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Input © Q - a list of auery nodes sorted in postorder
D - a list of data nodes

Output : Boolean to indicate if a match is found

[+ Hatch = True

2ih o= fiie A ZQIR

3: yhile (Match = True and i<1Qi) do { // lQlE &2 == =}
4 Mai) = {0}

5 if(children(ai) = {0}) then { //EE2I0IN L=< el )
6: for all de leaves(D) such that (iabel(d)= Iabel(al) or label (d)& fabel(ai))
7 do { // labei{d) =1labei{ai)0I2 ZaIEIO} EICH.}

8 Migi) = H(ai) U {d}

9 end for

10: else { //RQE2IHAN BELES S UR=E A2l }

e for all deD such that (lebet{d)=labei(ai)) do

12 S = {0}

13 for all ajEchildren(ai) do

14: S' = {0}

15: for all dneH(aj) such that (d is an ancestor of dn) do
16: S = §'U {dn}

17 end for

18: S i= SUS’

19 end for

20 if S={0} then

21 M{ai) = M{aidU{SU{d}}

22: end if

23 end for

24 end if

250 if(M(ai)={0}) then

26: Match := False i AN BB

27:  else

8 [

29: end if

30: end vhile

31: return Match:
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A 9 A4 retrieved relevant relevant in DB precision recall
ol FAAA 71 39 42 54.93% 092.86%
A ehE A 43 41 42 95.356% 97.62%
0 FAHA 41 33 37 80.49% 89.19%
Aot A 38 36 37 94.74% 97.30
» FAAN 71 20 47 28.17% 42.55%
At 4 47 a7 47 100.00% 100.00%
(E 3 HICj0] o3t "ol At
4 9 A4 vk retrieved relevant relevant in DB precision recall
a1 FAAM 47 21 24 44.68% 87.50%
A k7 A4 2 22 24 83.00% 91.67%
w FARA 21 9 13 42.86% 69.23%
Ak A 12 12 13 100.00% 92.31%
- FHa4 53 7 21 1321% 33.33%
Aok A 21 21 21 100.00% 100.00%
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