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’E’ is above O’ but not *over O,
’C? is above O’ and also over *O’.
’F’ is below O’ but not under *O’.
’D’ is below O’ and also under *O°.
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Table 1: Logical representation of the predicate under
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rangle(A,B,C)

eqseg(A,B,C,D)

online(0,A,B)
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online(C, A, B) Arangle(A,C, D))V (noteq(A, C)A
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Table 2: Algebraic representations of the predicate under
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below(A,B)
perpen(A,B,C.D) (74 # x5V ya # yn) N
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<kxpr> r=<predicate>[<operator><predicate>]+
<predicate> s=<functor>"("<Args>")"

<Args> ri=<operator>[", " <Args>[*

<functor> :=<alpha>[<alphanumeric>[*

<operator> =87

<alpha> L=fa-zA-Z]

<alphanumeric> ::=[a-zA-70-9]
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Expr

Algorithm 1 : = Main function of Geomkr

Input: Expr e.g. online(Z, 0, E) A above(Z,0) A under(D, O)

Output: 1 or 0 eg. 1 (see figure 1)

while (¢ +— ReadChar (P)) do
else

Push(v);

LA AR B A

: £ + Trans (Expr); eg. E=1A1A1
. P < Postfix (£); eg. P=111ANA; 44+ 5%6 — 456 % +

if c € {0, 1} then Push (c); push ¢ onto the stack
v« (¢ ="1")? Unary (c,Pop()): Binary (c,Pop(),Pop());

x < Pop(); the final value from the stack. e.qg. 1 (True)
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Algorithm 2 : 55,5 &)l (sl) o)) L)

1: function Trans ( Ezpr);
2: begin
32 & < € empty string
while (¢ < ReadToken (Expr)) read atoken do
ift € O then
Conc (t,£); concatenate ¢ to £
else
h < GetFunctor (f);v < EvalPredicate (h,t);
Conc(v, &);
9: return (&)
10: function EvalPredicate (h.t);

LA

11: begin

12:  if hin Alpha then

13: return (AlphaFuzzy(?))
14:  if hin Beta then

15: return(BetaFuzzy(?))

16:  return (CrispProof()

Algorithm 3 : Postfix

1: function Postfix (&)

2: begin
3 P < ¢ (empty string); stack < €
4 while (€ # €) do
5: ¢ < ReadChar() read the next character in &
Ve (ce{0,1})7 1:(c€®)? 2:(c="(")7 3;
6: switch the value of V do
7: case 1: Conc(c, P); the char is an operand
case 2: while (stack # ¢) and an operator of =
8: priority is on the stack do
9: Pop(); Conc(c, 0);
10: Push(c);
1 case 3: Push(c)
12: otherwise
13: while the top of the stack is not a matching *(
do
14: pop the stack and append the operator to P
15: pop the stack and discard the returned left
16: parenthesis

17: Pop any remaining items on the stack and append to P
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Abstract

This paper outlines the optimization of the two first parts of the
three major components of the scene descriptions of the geometrical
shapes, namely (1) fuzzy logic scheme, (2) an integrated algebraic
and logical reasoning, and (3) the machine learning technique. After
arguing the need for using fuzzy expressions in spatial reasoning,
the integration of approximate references into spatial reasoning
using absolute measurements is outlined. The integration here
means that the satisfiability of a spatial expression including
possibly fuzzy one is conducted by both logical and algebraic
reasoning. Then, the implementation of spatial expression
evaluation is briefly described. The paper ends by the conclusion
and the problems to be studied.
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