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System Identification Problem
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» Convert the PDE to an ODE approximation
« Transform the cost function




Output Decomposition

y(x,t) = 2(x,t) + u(x, t)

 [nitial conditions response « Boundary condition response
 Homogeneous bound  Homogeneous initial
conditions conditions
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Transformatlon of PDE
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Cost Function Transformation

T ATy | = 70 = 6@ (0 ~ vl Tul)
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System Identification Problem

1 T
min  J(a) = 5 / Wz - 23T WByu dt
o 0

« Continuous time identification problem
« Constraints are state-space equation
« Cost function only integrated over time




ldentification Algorithm
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Least-squares estimation



|dentification Procedure

. Gather experimental data

y(wiatk)
. Choose basis functions
1 Vi=j
Bi(¢;(z)) = 0VYi,] Bi(w(x)) = {O Vit

. Calculate measurement states

z(tk):/Qy(x,tk)qb(sc)d;c

. Apply estimation algorithm

o = {ZQ(%)TW&Q(%)] ZQ(tk)TWkZ(tk)

k=1



Heat Equation Example

 Simulation basis functions * Identification basis function
| B 1 z; <z <z ¢i(x) = cos(jmx)

bj(z) = { 0 else ’

. T

Vi (z) = 1 z<a P1(x) = sin (7)
)= 0 else

n(z) = 1 x> 2 Ya(x) = cos (71‘2_x)
2\ = 0 else
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States

Results: Identity Weighting

True and Estimated States
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Numerical Issues

Numerical inner product example
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Results: Heuristic Tuning

True and Estimate States
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Continued Work

« Auto-tuning algorithm
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e Successive guadratic programs
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