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A Method for Generating Characteristic Description by Generalizing Frames
and Its Application to Knowledge Based Image Retrieval System

Toshiaki Mori, Takenao Ohkawa, Noboru Babaguchi, Yoshikazu Tezuka

Faculty of Engineering, Osaka University
2-1 Yamadaoka, Suita-shi, 565, Japan

This report presents a learning method to generate characteristic descriptions for frames. A characteristic
description, defined as a description of a class that is formed by objects given as instance frames, can be
obtained by generalizing each of instance frames. Frames can be generalized by comparing the generality
between frames, that is a partial order relation. In addition, the constraint that all of instance frames
should belong to the same class is introduced to suppress overgeneralizations. Finally, we show how to
apply this method to knowledge acquisition for a knowledge based image retrieval system.
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(MAN1
(FRAMETYPE (VALUE (INSTANCE)))
(AKO (VALUE (MAN)))
(HAVE (VALUE (BOOK1))))

(BOOK1
(FRAMETYPE (VALUE (INSTANCE)))
(AKO (VALUE (B0OK))))

(BOOX
(FRAMETYPE (VALUE (CLASS)))
(AKO (VALUE (ARTIFACT)))
(MADE_OF (VALUE (PAPER))))

(MANZ
(FRAMETYPE (VALUE (INSTANCE)))
(AKG (VALUE (MAN)))
(HAVE (VALUE (CUP2))))
(CuP2
(FRAMETYPE (VALUE (INSTANCE)))
(AKO (VALUE (CUP)))
(MADE_OF (VALUE (PAPER))))
(cup
(FRAMETYPE (VALUE (CLASS)))
(AKO (VALUE (VESSEL))))
(VESSEL
(FRAMETYPE (VALUE (CLASS)))
(AKO (VALUE (ARTIFACT))))
(a)
(x
(AKO (VALUE (MAN)))
(HAVE (VALUE (2))))
(a i
(AKO (VALUE (ARTIFACT)))
(MADE_OF (VALUE (PAPER))))

(b)
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(DESK1
(FRAMETYPE (VALUE (INSTANCE)))
(AKO (VALUE (DESK)))
(COLOR (VALUE (GRAY)))
(MADE_OF (VALUE (STEEL)))

(BELO¥ (VALUE (CUP1))))

(cup1 :
(FRAMETYPE (VALUE (INSTANCE)))
(AKO (VALUE (CUP)))
(ON (VALUE (DISH1)))
(ABOVE (VALUE (DESK1)))
(COLOR (VALUE (WHITE)))
(MADE_OF (VALUE (POTTERY)))
(FILLED_WITH (VALUE (COFFEE)))
(RIGHT_OF (VALUE (B0OK1))))

(TABLE2
(FRAMETYPE (VALUE (INSTANCE)))
(AKO (VALUE (TABLE)))

(COLOR (VALUE (BROWN)))
(MADE_OF (VALUE (W00D))))

(DESK3
(FRAMETYPE (VALUE (INSTANCE)))
(AKO (VALUE (DESK)))
(COLOR (VALUE (GRAY)))
(MADE_OF (VALUE (STEEL)))

(TABLE
(FRAMETYPE (VALUE (CLASS)))
(AKO (VALUE (STAND))))
(DESK
(FRAMETYPE (VALUE (CLASS)))
(AKO (VALUE (STAND))))
(WATER
(FRAMETYPE (VALUE (CLASS)))
(AKO (VALUE (DRINK))))
(COFFEE
(FRAMETYPE (VALUE (CLASS)))
(AKO (VALUE (DRINK))))

(BENEATH (VALUE (BOOK1)(DISH1)))

(BENEATH (VALUE (GLASS2) (DISH2)))

(BENEATH (VALUE (CUP3) (CLOCK3))))

(BOOK1

(FRAMETYPE (VALUE (INSTANCE)))

(AKO (VALUE (BOGK)))
(ON (VALUE (DESK1)))
(COLOR (VALUE (BLUE)))

(DISH1

(FRAMETYPE (VALUE (INSTANCE)))

(AKO (VALUE (DISH)))

(ON (VALUE (DESK1)))
(BENEATH (VALUE (DISH1)))
(COLOR (VALUE (WHITE)))
(MADE_OF (VALUE (POTTERY)))
(RIGHT_OF (VALUE (BOOK1))))

(GLASS2

(FRAMETYPE (VALUE (INSTANCE)))

(AKO (VALUE (GLASS)))
(MADE_OF (VALUE (GLASS)))
(FILLED_WITH (VALUE (WATER)))
(LEFT_OF (VALUE (DISH2)))

(ON (VALUE (TABLE2))))

(cup3

(FRAMETYPE (VALUE (INSTANCE)))

(AKO (VALUE (CUP)))
(COLOR (VALUE (WHITE)))
(MADE_OF (VALUE (POTTERY)))

(ON (VALUE (DESK3)))
(RIGHT_OF (VALUE (CLOCK3))))

(FRAMETYPE (VALUE (CLASS)))

(AKO (VALUE (VESSEL))))
(DISH

(FRAMETYPE (VALUE (CLASS)))

(AKO (VALUE (VESSEL))))
(GLASS

(FRAMETYPE (VALUE (CLASS)))

(AX0 (VALUE (VESSEL))))

(LEFT_OF (VALUE (CUP1)(DISH1)))) -

(FILLED_WITH (VALUE (COFFEE)))

(DIsH2
(FRAMETYPE (VALUE (INSTANCE)))
(AKO (VALUE (DISH)))

(COLOR (VALUE (IVORY)))
(MADE_OF (VALUE (POTTERY)))
(RIGHT_OF (VALUE (GLASS2)))
(ON (VALUE (TABLE2))))

(CLOCKS
(FRAMETYPE (VALUE (INSTANCE))
(AKO (VALUE (CLOCK)))
(COLOR (VALUE (YELLOW)))
(SHAPE (VALUE (BOX_SHAPED)))
(ON (VALUE (DESK3)))
(LEFT_OF (VALUE (CUP3))))

(BOOK
(FRAMETYPE (VALUE (CLASS)))
(AXO (VALUE (ARTIFACT))))
(CLOCK
(FRAMETYPE (VALUE (CLASS)))
(AKO (VALUE (ARTIFACT))))
(STAND
(FRAMETYPE (VALUE (CLASS)))
(AKO (VALUE (ARTIFACT))))
(VESSEL
(FRAMETYPE (VALUE (CLASS)))
(AKO (VALUE (ARTIFACT))))

(a)

(x
(AKO (VALUE (STAND)))
(COLOR (VALUE (GRAY BROWN)))
(MADE_OF (VALUE (STEEL ¥00D)))
(BENEATH (VALUE (a0) (ai) (a2)))
(BELOW (VALUE (b0) (b1))))

(a0
(AKO (VALUE (ARTIFACT)))
(ON (VALUE (x)))
(LEFT_OF (VALUE (al) (b1))))

(b0
(AKO (VALUE (VESSEL)))
(MADE_OF (VALUE (POTTERY GLASS)))
(FILLED_WITH (VALUE (DRINK)))
(ON (VALUE (c0)))
(ABOVE (VALUE (x))))

(al
(AKO (VALUE (VESSEL)))
(COLOR (VALUE (WHITE IVORY)))
(MADE_OF (VALUE (POTTERY)))
(ON (VALUE (x)))
(RIGHT_OF (VALUE (a0))))

(b1
(AKO (VALUE (VESSEL)))
(COLOR (VALUE (WHITE IVORY)))
(MADE_OF (VALUE (POTTERY)))
(ON (VALUE (c0)))
(ABOVE (VALUE (x)))
(RIGHT_OF (VALUE (a0))))

(a2

(c0

(AKO (VALUE (ARTIFACT)))
(ON (VALUE (x)))
(COLOR (VALUE (BLUE IVORY YELLOW))))

(AKO (VALUE (ARTIFACT)))

(COLOR (VALUE (WHITE BROWN GRAY)))
(MADE_OF (VALUE (POTTERY WOOD STEEL)))
(BENEATH (VALUE (b0) (b1))))
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