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Description of Structure and Understanding
of Objects by Means of Frame Based Model

Masato Nakama (Casio Computer Co. Sakae—chou
3-2—-1, Hamura—-machi, Tokyo, Japan, 190-11),
Ueno Haruki (Tokyo Denki Univ.)

In this paper, We describe a new method on how
to describe a structure of a structure object
in ZERO, a frame—based knowledge representation
language, and to understand the object. This m
ethod intends to manipulate the knowledge about
a structure and a behavior of the object accor

ding to the concept of an object model. The str
ucture is described by means of a combination o
f PART-0OF and network relations which is repres
ented in a set of PROLOG clauses within the fra
me formalism, and the understanding is done by
a bottom—up approach by interpriting the clause
S.
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FRAME : ARCH TYPE CLASS
a-kind-of U frame ZERO
ddescendent U filst  (ARCH_X)
part-of U frame not-defined
girder SP flist  (4W %Y)
board SP frame ¥Z
location U string not-defined
length U number not-defined
structure SP prolog (? (structure (¥W %Y £7)))
( (structure (%W %Y %Z))
(supported-by %Z (%W £Y))
(left-of W *Y) (not-touch %W %Y) )
behaviour S lisp (ARCH-behaviour)

FRAME : ARCH_X TYPE INSTANCE
a-kind-of U frame ARCH
ddescendent U filst nil
part-of U frame not-defined
girder SP flist (B C)
board SP frame A
location U string TOKYO-YOKOTA
tength U number 100
structure SP prolog (2 (structure ( B C A)))
( (structure ( B C A))
(supported-by A (B ©))
(left-of B C€) (not-touch B C))
behaviour S lisp (ARCH-behaviour)
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FRAME BRICK TYPE CLASS
a-kind-of U frame ZERO

ddescendent U filst (A B C)
part-of U frame not-defined
hight U number not-defined
width U number not-defined
length U number not-defined
behaviour S lisp  (BRICK-behaviour)

FRAME : A TYPE INSTANCE
a-kind-of U frame BRICK

ddescendent U filst nil
part-of U frame ARCH_X
hight U number 50
width U number 20
length U number 100

behaviour S lisp  (BRICK-behaviour)
supported-by 1 relation (B C)

FRAME : B TYPE INSTANCE
a-kind-of U frame BRICK
ddescendent U filst nil
part-of U frame ARCH_X
hight U number 50
width U number 20
length U number 100
behaviour S lisp  (BRICK-behaviour)
left-of I relation C
not-touch | relation C
support | relation A
FRAME : C TYPE INSTANCE -
a-kind-of U frame BRICK
ddescendent U filst nil
part-of U frame ARCH_X
hight U number 50
width U number 20
length U number 100
behaviour S lisp (BRICK-behaviour)
right-of | relation B
not-touch | relation B
support | relation A
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supported—by (A, [B, C]).
support (B, A).
support (C, A) .
left—of (B, C).
right—of (C, B).
not—toutch (B, C).
not—toutch (C, B).
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?-massagep (structure, ARCH, ¥A), !,
makeframe (ARCH, ARCH_X, XA).
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FRAME © UNDERSTANDING TYPE : CLASS

a-kind-of U frame ZERO

ddescendent U flist (U-ARCH U-DISK U-CHAIR ..evvvvnnn.. )
target SP frame %z
deductive Sp prolog (? (undersanding ¥Z))

( (understanding %Z)
(messagep ’structure %Z 1Y) (cut)
(hashname W) (makeframe %Z %W %Y) )
understanding | lisp (U-monitor)

(defun U-monitor
(prog (%A %B)
(setq ¥A (getval$# ’ddescendent ’understanding))
toop (cond (Cnull %A) (return nil))
((messagep# ’deductive (car #A) #B) (return t))
(setq %A (cdr #A)) (go loop) ) )

FRAME : U-ARCH TYPE : INSTANCE
a-kind-of U frame UNDERSTANDING
ddescendent U flist nil
target SP frame ARCH
deductive 4 prolog (? (undersanding ARCH))

((understanding ARCH)
(messagep ’structure ARCH %Y) (cut)
(hashname %V) (makeframe ARCH %W £Y))
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supported-by($a,[$x1$y1): -support($x,%$a),surport($y,$a).
supported-by($a,$h): -support($h,$a).

support($a,$b): -supported-by($b,$y),member($a,$y).
support($a,$b):-supported-by($b,$a).

left-of ($a,$b):-right-of ($b,$a).
right-of($a,$b):-left-of ($b,%a).

not-touch($a,$b): -not-touch($h,%a).
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