
Example 1.3: Consider the mathematicalmodel of a single-link robotic
manipulatorwith a flexible joint (SpongandVidyasagar,1989)����������
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are angularpositions,
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are momentsof inertia,
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respectively,the link’s massand length, and
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is the link’s spring constant.
Introducing the changeof variablesas
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the manipulator’sstatespacenonlinearmodelequivalentto (1.66) is given by*) � ! ) �
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Take the nominal points as
� ) �98.( ) �:8.( ) , 8.( ) - 8.( & 8  , then the matrices ; and <

definedin (1.71) are given by
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In Spong(1995)the following numericalvaluesareusedfor systemparameters:�2	��X!ZY ( � ! $ ! 6 ( �[!7".\]"_^
.

Assumingthattheoutputvariableis equalto thelink’s angularposition,thatis
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the matrices a and b , definedin (1.76), are given by
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