Example 1.3: Considerthe mathematicalmodel of a single-link robotic
manipulatorwith a flexible joint (Spongand Vidyasagar,1989)

16, +mglsin@; + k(0 — 65) =0
Jég — k(Hl — 92) =Uu
where 61,0, are angular positions, 7,/ are momentsof inertia, m and [ are,

respectively,the link's massand length, and £ is the link’s spring constant.
Introducing the changeof variablesas
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the manipulator’sstatespacenonlinearmodel equivalentto (1.66) is given by
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Take the nominal points as (1, 2n, £3n, T4n, ), thenthe matricesA and B
definedin (1.71) are given by
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In Spong(1995)the following numericalvaluesare usedfor systemparameters:
mgl =5, [ =J =1, k = 0.08.
Assumingthatthe outputvariableis equalto thelink’s angularposition,thatis

y=x1
the matricesC and D, definedin (1.76), are given by

C=[1 0 0 0], D=0



