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Background Information

Iterative LQR
Start with a guess for X, U (random noise, Bdot)
Evaluate J = I (xy) + SN (e, w)
while |] —]We,,| > tolerance
]prev =]
K,d,AV « BackwardPass(X,U)
X,U,] « ForwardPass(X,U,K,d,AV, [prey)
return X, U, ]

Backward Pass
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fork = N — 1: —1: 0 (Bellman's Optimality Principle)
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if @y, invertible:
Sug = —(Quu + pl)_l (QuxOxx + Qu)
else:
p Tand try again

return sequence of K, d, AV for every timestep

Forward Pass
a=1
fork=0:1:N-1
ﬁk = U + Kk(fk - xk) + adk
Xp+1 :Il:_(fk'ak)

J =) + ) U )
k=0

If ] has actuall}7decreased (line search condition), return. Else, decrease a and try again

Choosing a
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Choosing a, or how aggressively we want to track a feedback controller, is tricky business. The main performance criterium is an adequate decrease in cost.

We may determine a radio of actual decrease to expected decrease:
_JX,U) - J(X, )
B —AV (a)

Recall from earlier that AV}, = Q) d, + %d,IQuudk, except now we want all timesteps:
N-1
1
AV(@) = ) adfQy + @5 df Quud
k=0

As you may notice, since we are running our controller with ady, our expected cost should also use ady.

Failure in
We accept a trajectory if z € [0.0001, 10]. If not, we decrease scaling by @ < 0.5a.

Failure in p
If the Forward Pass still fails repeatedly, go to Backward Pass and increase the regularization.
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