x| % XISAIAHEE =2 2007, Vol 17, No. 3, pp. 328-335
252X 7|4t Falolaf AlAH

Ontology-based Image Understanding Systems
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Abstract

Ontology is represented by the shared concepts and relations among those. Many studies have been actively working
on sharing human’s knowledge with that of systems by using it. For a typical example, there is the design and
implementation of ontolcgy system for image understanding. However conventional studies on ontology-based image
understanding have prorosed not concrete methods but conceptual idea. In this paper, we propose an ontology-based
image understanding system with following four processes: i)knowledge representation of a specific domain by the
ontology, ii)feature extraction of objects through image processing and image analysis, iii)image interpretation by
object features, and iv)reduction of ambiguity existing in image interpretation by ontology reasoning. We implement an
image understanding system based on the proposed processes, and show the effectiveness of the proposed system
from experimental results in a specific domain.

Key Words : image understanding, ontology, image interpretation
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Figure 14. Images of fruits for tests
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Table 2. Results of tests of the image understanding
170 94 &< A 2N R e A
N AP | 9AY | AEE ([ HEd | LdAD | BEE
AT [T (%) |3 [ A | (%)
apple 7 2 285 7 3 428
__avocado 3 4 50 8 4 50
___banana 5 1 20 5 1 20
citrus 8 8 100 8 8 100
grape 7 2 28.5 7 1 14.2
kiwi 8 6 75 8 3 375
_mangosteen| 6 3 50 6 3 50
peach 3 0 0 3 0 0
strawberry 5 5 100 5 4 80
watermelon 2 2 100 2 2 100
Al 59 33 55.9 59 29 49.1

o] 7 WA g JAdoE ALEH
34 H4EF T’/‘}é‘}"q g olth. 23 ap-
ple_a3g A &gt HAE GAdodAl= & 3K} "apple’ 7I'E 9]
TA7F AAH o ”-rl"ﬂ AATE & = Uk
¥ 58 19 162 2 HEE 949 ;A AneA AL
‘:Oﬂ i T1 sdel £9d e vA AHIEg (prec151on)
S 2Rtk E& 594 EE viel o] 4t F4 TH &9
8 HAEE2 2N FYNAE TEUe W 237 Fot
e ?:_} Ttk oA B &4 A7 WA AeEs
GANMAE NS 5 e 7150 ok 7] wliolt

doe,

GAe] &M 50| apple_al
3]

J‘[ﬂl
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X 3. apple_a2 o Y3 HAE G4 a4y
Table 3. Concept candidates of test images by apple_aZ learning

apple_aL apple al
BHa
e =1
apple_a3 :

: [apple. peach. strawberry. grape, mangosteen, citrus, banana, watermelon, kiwi, avocado]
apple_a2 : [citius, avocado, banana, peach, apple. mangosteen, kiwi, strawberry, grape, watermelon]
[apple. strawberry, grape. banana. peach. watermelon, citrus, mangosteen, kiwi, avocado]

apple_ad - [strawberry, apple, mangosteen, peach, grape. watermelon. banana. kiwi, citrus, avecado]

apple_bl

: [kiwi. avocado, citrus, banana, mangosteen, peach, apple, strawberry, grape, watermelon)]

apple_b2 : [avecado, cittus. banana, apple. kiwi, peach, mangosteen. strawberry. grape, watermelon)

ap ple b3

[hmn 'wocado b"lll’l!l’l cntm~ mpl nmnvosteen peach. grape. btl 1\\1)611& W atexmelon]

¥ 4. apple_a2¢} apple_b4 st&ol gk Hl2E G4 7y F 1
Table 4. Concept candidates of test images by apple_a2 and apple_b4 learning

apple_aL éf)[gle__nvl
apple bL apple_a2:
sts apple_a3d:

. [apple, peach, strawberry, mangosteen, citrus, grape, banana, avocado, watermelon, kiwi)
[citrus, avocado. banana, apple. grape. peach. kiwi. mangosteen. strawberry, waterimelon)
[peach. apple. strawberry. mangosteen. grape, avocado. banana, cittus. watermelon, kiwi)

apple_ad : [strawberry, apple, mangosteen, peach, grape, avocado, watermelon, banana. citrug, Kiwi]

apple_bl

. [apple. banana. grape, citrus, avocado, kiwi. mangosteen. peach, watermelon. strawberry]

apple_b2 : [avocado. citrus, grape. apple. banana, kiwi. watermelon, niangosteen. peach. strawberry]
apple_b3 : [apple. banana. kiwi, grape, avocado, citrus, mangosteen. peach. watermelon, strawberry]
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Table 5. The cumulative precision in ranking of image
understanding (%)
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Figure 16. A graph of cumulative precision
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