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(An Object-Based Image Retrieval Techniques using the Interplay
between Cortex and Hippocampus)
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Abstract

In this paper, we propose a user friendly object-based image retrieval system using the interaction between cortex and
hippocampus. Most existing ways of queries in content-based image retrieval rely on query by example or query by
sketch. But these methods of queries are not adequate to needs of people’s various queries because they are not easy for
people to use and restrict. We propose a method of automatic color object extraction using CSB tree map(Color and
Spatial based Binary tree map). Extracted objects were transformed to bit stream representing information such as color,
size and location by region labelling algorithm and they are learned by the hippocampal neural network using the interplay
between cortex and hippocampus. The cells of exciting at peculiar features in brain generate the special sign when people
recognize some patterns. The existing neural networks treat each attribute of features evenly. Proposed hippocampal neural
network makes an adaptive fast content-based image refrieval system using excitatory learning method that forwards
important features to long—term memories and inhibitory learning method that forwards unimportant features to short-term
memories controlled by impression.

Keywords : CBIR(Content-based Image Retrieval), Object extraction, CSB tree map(Color and Spatial based
Binary tree map), single colorizing, region labelling, multiple query Hippocampus,
cortico-hippocampus,
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Flowchart of single colorizing algorithm.
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Fig. 2. Quantized images in HSI color space.
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2. CSB tree map

(Color and Spatial based Binary tree map)
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Fig. 4. (a) Origingal image. (b) Processed image using

single colorizing algorithm, (c) Processed image
using CSB tree map algorithm,
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Fig. 5. (a) original image, {b) queried image, (c)
particual object, (d) object map using region
labelling.
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Table 1. Indexed data information of each object.
DB aE | " nA
gax | ws | g2 | C | Y| s
1 0 00100 | 51 58 37
1 1 10100 | 153 58 393
1 2 10110 51 142 3104
1 3 10110 | 142 80 259
1 4 10111 133 47 793
A= single colorizing X &% Aotk 18 59 (o)=

a9 0F 71E B dojuyshe el
o9 Ze dolBY WS Agstel UGy 4
AR 2342 AR Fzel BA Aese] Ao} 7}

A}

A Ayl gisk Zt AA A9 &
g sojgty ¥ 19 &
A #Ee) 3229 Pue}

=

1o ol Abste] stg Fobhel el
o ¥ Hof sloHE Rue
NS 289 2% shzA 7]
Al AgeE A4
= 2Ast B’ o

L

M
>

i&
e <o

1o o oo 2 2 o2

rl

Jjm
o
ol

o
£

oxl

ofl
i

o &
X o
ol

k)

> O

=
e
m\n
1o
=
o
=)
Y
3
et
oo

il

in
o T

AAAAE das
a3 4]

ujn
rﬂ
2]

1

o

A

g 8
>'_\H_j}i

o

offl

iy
(o o o

o
=

4



20050 78 HX-ZEHE =

HIPPOCAMPUS

________________________________

Ml

Subiculum Dentate gyrus
'

teda | Elaranm

ENTORHINAL CORTEX

5N

Perivhival cortex

Parahippocampal gyrus

TG

NEGCORTEX
Prefrontal Tempora

¥

Actions

Panietal

1

Perceptions

a8 6. shole mAef A5 AE
Fig. 6. Mutual effect of hippocampus and cortex.
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Table 2. Types of image database.
®F ¥ @ A 5
class 1 arborgreens 48
class 2 australia 35
class 3 barcelona 163
class 4 campusinfall 49
class 5 cannonbeach 49
class 6 cherries 60
class 7 columbiagorge P9
class 8 football 48
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class 10 greenland 9
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Table 4. Recall and precision comparison using frame
based query.

. | Neocognitron ART2 a5k 447
* ™ 1" Recall |Precision| Recall | Precision| Recall | Precision
cass 1 | 828 737 826 735 %.1 882
class 2 | 814 726 822 704 933 899
class 3 | 824 715 814 717 924 843
class 4 | 817 723 813 702 91.1 81.1
class 5 | 775 69.7 792 687 85 782
class 6 | 814 713 777 684 8.7 774
cass 7 | 743 664 %2 632 &3 718
class 8 | 795 719 82 764 937 87
class 9 | 792 764 816 747 91.2 818
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Table 5. Recall and precision comparison using frame
based query.
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