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Abstract  To develop a cognitive system with the flexibility and breadth of human, it’s very important to
construct a large scale knowledge base which include commonsense knowledge as well as expert knowledge.
Efficient knowledge representation and reasoning techniques will play a key role for this. This paper introduce
a cognitive system which is based on Cyc knowledge base and augmented with our work on qualitative and
spatial representation and reasoning. Our system has been implemented and tested on various examples.
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(microtheory BaseKB)
 Quantities

(isa ContinuousQuantity Collection)
(genls ContinuousQuantity Thing)
{comment ContinuousQuantity

“Continuous parameters represent properties such as temperture, hear, price, etc.”)

i Qualitative Mathematics

(isa qGreaterThan AntiSymmetricBinaryPredicate)
largtisa qGreaterThan ContinuousQuantity)
(arg2sa qGreaterThan ContinuousQuantity)
{comment ContinuousQuantity

“lqGreaterThan 7q1 7q2) means that the value of 7q1 is greater than the value of 7q2.")
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{microtheory QualitativeMechanicsMt)

" Qualitative Value

(isa Sense Collection)

{comment Sense "Sense is the collection of symbols used to denote qualitative values,
ke Plus, Minus, Zero, and Ambig.")
(isa Plus Sense)

(isa Minus Sense)

{isa Zero Sense)

(isa Ambig Sense)

(isa inverseSense BinaryPredicate)
{argflsa inverseSense Sense)
(arg2isa inverseSense Sense)

o Qualitative Vector

(isa QualitativeVector Collection)
{genls QualitativeVector Vectorinterval)
{genls 2DQVector QualitativeVector)
(genls 3DQVector QualitativeVector)
{comment  QuaiitativeVector " QualitativeVector is the collection of vectors whose
components are qualitative values.”)

{comment 2DQVector

“2DQVector is the collection of two dimensional qualitative vectors.”)

{comment 3DQVector

“3DQVector is the collection of three dimensional qualitative vectors.”)
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+ Object Representation

(isa RigidOb Coflection)

{comment RigidOb “RigidOb is the collection of rigid objects”)

{genls RigidOb Thing)

(isa Surface Collection)

{comment Surface “Surface is the collection of surfaces”)

(isa surfaceNormal BinaryPredicate)

(argtisa surfaceNormal Surface)

(arg2isa surfaceNormal QualitativeVector)

(commenct surfaceNormal *(surfaceNormal ?s ?d) is true iff 7d s the direction of surface

normal of 75%)
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{qmMF XPlusAcceleration)
(qmMFParpicipant XPlusAcceleration TheObject)
{qmMFParpicipantType XPlusAcceleration TheObject RigidOb)
(qmMFParpicipantConstraint XPlusAcceleration (xTransFreedom TheObject Plus))
{qmMFParpicipantCondition XPlusAcceleration

(positive ({QpQuantityFn XVelocity) TheObject)))
(qmMFParpicipantConsequence XPlusAcceleration

(it {(QpQuantityFn XVelocity) TheObject) ((GpQuantityFn XNetFOrce) TheObject)))
{qmMFParpicipantConsequence XPlusAcceleration

(i- ((QpQuantityFn XVelocity) TheObject) ((QpQuantityFn Mass) TheObject))
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stability ek
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torque by load

ﬂ aprop
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