
3/17 : Constraints & MPC

Announcements
due today (3/17)survey- midterm

Thurs . (3/19)milestone due- project
- HW3 due 3/26

Last time :

- iLQR

Today :
- constrained traj . opt (SCP)
- control (mpc)model-predictive
- Hwz winners !

iLQRRecall :
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key idea : leveraging LQR for nonlinear systems
if we have no constraints, we can approximate
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Issues v/ :LQR : 1. Linearizations can be ... bad

z .Constraints are hard

ways to resolve constraints
:

1 . use penalties - penalty methods p - const
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Just like iLQR we're going appx. the

problem about a current guess Foot
,
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idea :min EzPz + qtz solve a sequencekey
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1 (sequential convex programming)Alg-
input initial guess Car , Jaim
repeat until convergence :
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11

Lv

cost
,
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-Cinesolve-subproblem () SCPiLQR

- Slower (usually (↓ faster (Riccati)
- no feedback

+ gives feedback I can appx. w/iLQR pass)
ut=-(x-t) - 1+

to initisensitivelesst
-

very sensitive can initi w/e not satisfyingto initial guess the dynamics
(

=
= f(z-, + -1))

↓ can incorporate constraints
uses rollouts

↓ dynamically feasible - not dynamically feasible
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Tnamictrajectory dyIoptimization
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UF =# * (x+)Cresolve, uo:+
traj . opt (closed-loop)Copen-loop ( online)

expensive , but
cheap , but brittle robust

errorRealli compounding
xX, u*recomputeMPC :
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u, i) truncate our horizon

ii) known/deterministic
dynamics

o I fastFixing these

replanning
keysteps

:

1 . e time t, solve finite-horizon Of
problem for : t+ A , from current state xt ,
w/initial

guess shift (ure) "warm start"
2 . uX· pply solution for ↳ timesteps- : toI

at time Eri
,3. go to

u*t: +H
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design decisions :key
1 . Terminal cost/constraints

carefullyThinks
o-· about "recursive feasibility"#-

2. Trade off solve time/solution quality


