557402 ECAD 31 —4
(1988 2. 26)

RO OEMBRLE ~» X 7 A

EHE OE#H - #HK K © KW XE

7RSI BFYVYIRBUVTHREOERKBRIFLEETHE 2, BiToEREF
SEEROHHZHOUBLEOHANCADER AT I RE - HPORBERNS S, ThiRF
RBEZE-oH»POKAFXNRHEZE»POBEESAhTVRLbdbboY. ChsDoRER
EPERBHERE -V ICBROIOBRAIEELS. o TnoMEZRHLZzOEREL BF
REODBMOKBEMBEZRTTLE T ERBELCOBEREIERBL TV S,
BLABR NSO BRERHPRERELTOBREAZR N RRAT 2D —BABE
RBEEAT S, SO CKAENAEEMEOFMIc L I2ERER - EEREOER O L
B, BAFMHERHELARSAAELERBEREORENKEMBOEELZATMS (Ass
umption-based Truth Maintenance System)2 AW T W, T hic 5’5< M FEHHESR
BBERET I, RECAFARBEBEARD v 7 b5 7 FORMBSHE & B X
STHAFENMAMEL ORRERELCHAE. RAAESHBLL-TF -5 -2
METI2REET)e BodboEAENREEAEEZN L OFEOENREER T

Geometric Reasoning System for Nechanical Part Design

Hidetoshi ANDO, Hiromasa SUZUKI and Fumihiko KIMURA
The Faculty of Engineering, The University of Tokyo
7-3-1, Hongo, Bunkyo-ku, 113 Tokyo, Japan

Current geometric modelers are not sufficient when applied in intelligent
CAD systems such as automatic design of mechanical parts. The shape of the
product is determined by somé geometric constraints, but geometric modelers
provide no means to represent and handle fhese constraints or the dependencies
between these constraints and the shape of the product. W¥e introduce first
order predicate logic to represent all these constraints and the geometric
informations in uniformed way. We also introduce ATMS (Assumption—based Truth
Maintenance System) to record and manipulate dependencies between geometric
constraints and the shape of the product so that we can create and modif&
shapes through the manipulation of these constraints. Our system reasons the
shapes from geometric c¢onstraints by forward reasoning with dependency-
directed backtracking and answers queries about geometric informations. and

about logical dependencies by backward reasoning
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