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Abstract

: As development of digital technology, many kinds of multimedia data are used variously and requirements for

effective use by user are increasing. In order to transfer information fast and precisely what user wants, effective retrieval
method is required. As existing multimedia data are impossible to apply the MPEG-1, MPEG-2 and MPEG-4 technologies
which are aimed at compression, store and transmission. So MPEG-7 is introduced as a new technology for effective
management and retrieval of multimedia data. In this paper, we extract content-based features using color descriptor among the
MPEG-7 standardization visual descriptor, and reduce feature data applying PCA(Principal Components Analysis) technique. We
model the cerebral cortex and hippocampal neural network in engineering domain, and learn content-based feature vectors fast
and apply the hippocampal neural network algorithm to compose of optimized feature. And then we present fast and precise

retrieval effect when indexing and retrieving.
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Fig. 1. Double cone representation of the HMMD color space.
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Fig. 2. Definition of sub-image and image-blocks.
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Fig. 3. Mask for edge histogram descriptor.
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Fig. 4. Hippocampal neuron model.

Step 1 Compuite weights to-store p patterns
2
W= ;S T(Dstd=pl
Step 2 Determine update order
Step 3 Set initidl output
Y<X
Step 4 For each unmit ¥;
Do Step:3-7
Step:5: Compute” NE
NT=x ,+YW"
Step: 6 Update intermediate output
1 NTHD
Yi=ly; NT=0
0: NTXO
Step 7- Test stop condition
If v is converged; Step 8
else, change ¢ according to predetermined order
and goto Step 4
Step’ & Initialze ‘welights and:counter
w:<~ 0 or small random value
p+<-_ nuniber-of training pattern pairs
ks 1
Step' 9 Set learning rate ¢
Step 10 For ‘each training: pattern pair( X; 4
do Step 11-13 until k=2
Step: 11 compute. output
+1 : NI»>T
y ={ 0 : NT=T
=1: NIKE
Step 120 comparé: output and- desired:eutput
If y=d, k<=k+1 and goto Step 10
Step 13: Update weights
W Wtald—»X
Increase counter and goto Step 10
k<~ k+1
Step 14: Test:8top conditior
If no weights were"changed in Step 10-13, stop
else; & <~ 1 and goto. Step 10
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Fig. 5. Pseudo code of HNMA.
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Table 1. The necessary time of retrieval

(sec)

- A3 AAEES =2A 11 3, M 12 2

100 1043 223 5

500 1732 458 11
1000 2187 955 58
1307 2535 1135 85

3¢ HMMD : Hue, Max, Min, Diff
EDH : Edge Histogram
PCA : Principal Component Analysis
HNN : Hippocampal Neural Network

1Y 6. A 1ol het 54 40 e 94E
Fig. 6.Feature values of query-1 image and retrieved result
images.

2% 7. 29 20 h 54 B8 49D S,
Fig. 7.Feature values of query-2 image and retrieved result
images.
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Fig. 8. Feature values of query-3 image and Retrieved result

images.
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Table2. The retrieval system results.

Pre

Pre
cision cision cision cision

Pre

Recall Recall Recall Recall

982 | 75.7 | 954 | 704 | 963 | 79.9 | 100 | 933
856 | 632 | 905 | 71.7 | 887 | 71.9 | 983 | 91.1
1000 | 809 | 584 | 855 | 68.1 | 823 | 69.3 | 949 | 88.5
1307 | 73.7 [ 52.6 | 79.1 | 60.5 | 76.5 | 63.5 | 90.8 | 82.3
3 HMM : Hidden Markov Model
SVM : Support Vector Machine
HNN : Hippocampal Neural Network
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