A Dual of the Augmented-SVM

Starting with the Lagrangian in
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Setting its derivative w.r.t all the variables and Lagrangdtlphers to zero, we get
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UsingA.4 with positivity constraints of the Lagrange multiplie¥sandp; we get
0<p <C Vie . (A.5)

UsingA.2, A.3 andA.4 in A.1 we get the dual objective function to be maximized as
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Further expanding using.2 we have
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Rewriting in matrix form,
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whereK € RP*P G e RPXIZ+l G, € RP*N H e RIZ+IXIZ+l H, € RIZ+IXN H,, € RV*N are
given by
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Using Equation#\.5, A.6 andA.8 the constrained optimization problem representing thé caa
be now stated as
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Once the optimal solution for the above problem is obtaitfeelmodulation function can be written
as
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B Kernd Derivatives

For scalar variables; and any feature transformatign: R — R’ we define a valid Mercer kernel
ask(xi,x;) = ¢(x;)T¢p(x;). If 1 denotes the derivative w.r.t the state variable, then thetities
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vector term we get
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whereJ denotes the standard Jacobian matrix for a vector valuedifum Similarly, by writing the
derivatives w.r.{n, m) — th dimension and putting them as the corresponding elemenitetaian
matrix we get
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C Expansionsfor RBF Kernel

The above formulation is generic and can be applied to anyekerHere we give the rbf kernel
specific expressions for the block matrice\i®.
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Replacingx; by x* in the above equation we get
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Replacingx; also byx*,
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(H**)lj = ei 8X*8X* ej = 2d (e.Tej) .
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Figure D.1:(a) Two attractors placed on a champagne glass and their cords classification
surfaces(b) Complete flow of motion around the object. The supplementalyo shows how the
robot switches between these attractors to catch the glasaliflight as it starts falling.
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