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DISTANT ANALOGIES



MIT   Class 4.208    Spring 2002

TYPES OF ANALOGIES

l Transformational

l Derivational
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TRANSFORMATIONAL ANALOGY

New design
situation

Old design
situation

Old designNew design
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DERIVATIONAL ANALOGY

New design
situation

Old design
situation

Old design processNew design
process
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ISSUES FOR DISTANT ANALOGIES

l Different domains produce distant
analogies

l No mapping terminology

l No structure in common

l How to connect designs in
different domains?
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ANALOGIES FROM DIFFERENT
DOMAINS

l Cannot use structure as index
l Cannot necessarily use behavior
l Use “goal achievement”

l How function is achieved through
behavior

l How behavior is arrived at from structure

l Index through how goals are achieved
and then map structures
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Find
structuregraphs 
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network

Construct behaviour 
graphs

Generalise behaviour 
graphs

Obtain isomorph of
behaviour graphs

Map components and relations

Transfer knowledge

Structure
Conjectures

DESIGN REQUIREMENTS
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Find structure
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operation operation
index
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>(command)

This is a small design system by analogy.

Following design prototypes are stored in the system:

( WINDOW COMPUTER PROPELLING_PENCIL UMBRELLA
TELEPHONE WATER_TAP DOOR CURTAIN_SYSTEM)

Please enter a design prototype name which appears in the
previous list: (target)

door

Analogy candidates are:

Found prototypes (CURTAIN_SYSTEM WATER_TAP WINDOW)
with the same goal achievement path as prototype DOOR.
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CANDIDATE INFERENCES:
======================
STRUCTURE:
(MOVE-ALONG VALVE SCREW)
(SCREWED VALVE SCREW)
(PERPENDICULAR-FIXED HANDLE SCREW)

CONTEXT:
(FIXED PIPE WALL)
==================================
FOR CONJECTURE FROM ANALOGICAL 
INFERENCES, ANSWER:
    ’ Y ’ for ACCEPT;
   ’ M ’ for MODIFICATION;
   ’ N ’ for REJECTION.
==================================

; structure to be
transferred

; context to be transferred

; start evaluation
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(PERPENDICULAR-FIXED HANDLE SCREW) ? y
  
((FIXED DOOR-FRAME WALL)) ? y
((MOVIE-ALONG DOOR SCREW)) ? y
  ((SCREWED DOOR SCREW)) ? y
=========
CONJECTURES:
==============
(PERPENDICULAR-FIXED HANDLE SCREW)
(SCREWED DOOR SCREW)
(MOVE-ALONG DOOR SCREW)

CONTEXT:
(FIXED DOOR-FRAME WALL)
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Figure 6. The analogy-based design algorithm of type B, based on behaviour-behaviour matching
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Figure 7. The analogy-based design algorithm of type C, based on structure-structure
matching and behaviour-behaviour mapping.
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Structure matching
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matching
Adding behaviour

Mapping behaviour
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