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A motion simulator compliant with human naive understanding of causality
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ost of current educational simulators reproduce mechanica enomena with numerical calculation, so can’t explain
Most of t educational lat d hanical ph th 1 calculation, ’t expl

them based on causality. In qualitative reasoning technique so far, on the other hand, ad hoc heuristics are necessary for

generating causal explanation. We proposed the causality-compliant theory of force and motion that is compliant with human

naive understanding of causality and can infer/explain mechanical phenomena with consistent principles. In this paper, the

design of a general mechanics simulator based on the theory and its explanation generation feature are described.
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=>causal-chain(1l):
=>pretty explanation:

APPLIED-FORCE Gl pushes BLOCK Bl in DW direction.

BLOCK Bl is pushed by APPLIED-FORCE Gl in DW

direction.

BLOCK Bl cannot repel by itself because it has
neither counter external force nor friction, so
asks help of its neighbor in DW direction.

FLOOR F1 is pushed by BLOCK Bl in DW direction.
FLOOR F1 secceeds to repel by itself because it is
immobile.

BLOCK Bl is repelled by FLOOR Fl in UW direction, so

it doesn't move.

APPLIED-FORCE Gl is repelled by BLOCK Bl in UW

direction.

=>causal-chain(3):
=>pretty explanation:

APPLIED-FORCE EXF1l pushes BLOCK Bl in RW direction.

BLOCK Bl is pushed by APPLIED-FORCE EXFl in RW

direction.

BLOCK Bl cannot repel by itself because it has
neither counter external force nor friction, so
asks help of its neighbor in RW direction.

BLOCK B2 is pushed by BLOCK Bl in RW direction.
BLOCK B2 cannot repel by itself because it has
neither counter external force nor friction, so
moves in RW direction to generate reaction.

BLOCK Bl is under-repelled by BLOCK B2 in RW

direction, so it moves in RW direction.

APPLIED-FORCE EXF1l is under-repelled by BLOCK Bl in

RW direction.
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solution(1l):
=>causal-chain(2):
=>pretty explanation:

APPLIED-FORCE EXF1l pushes BLOCK Bl in RW direction.

BLOCK Bl is pushed by APPLIED-FORCE EXFl in RW

direction.

BLOCK Bl cannot repel by itself because it has
neither counter external force nor friction, so
asks help of its neighbor in RW direction.

BLOCK B2 is pushed by BLOCK Bl in RW direction.
BLOCK B2 secceeds to repel by itself with friction
FR1 with FLOOR Fl, so it doesn't move.

BLOCK Bl is repelled by BLOCK B2 in LW direction, so

it doesn't move.

APPLIED-FORCE EXF1l is repelled by BLOCK Bl in LW

direction.

solution(2):
=>causal-chain(2):
=>pretty explanation:

APPLIED-FORCE EXF1l pushes BLOCK Bl in RW direction.

BLOCK Bl is pushed by APPLIED-FORCE EXFl in RW

direction.

BLOCK Bl cannot repel by itself because it has
neither counter external force nor friction, so
asks help of its neighbor in RW direction.

BLOCK B2 is pushed by BLOCK Bl in RW direction.
BLOCK B2 fails to repel by itself with friction
FR2 with FLOOR Fl, so moves in RW direction to
generate reaction.

BLOCK Bl is under-repelled by BLOCK B2 in RW

direction, so it moves in RW direction.

APPLIED-FORCE EXF1l is under-repelled by BLOCK Bl in

RW direction.
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