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Linear Quadratic Regulator (LQR)
~
total cost

cost

-minimize

⑲,to,

in mininizer (i.e. be e
subject to

I
u(t) =- kx(t)

and the minimum (i.e., the minimum cost) is WEIGHTS
XoP Xo

·

where K

and
i can be found in python as follows:



minimize S(x++ uCHTRult) dt
"[to,x),*[to,x)
subject to x(+) =Ax(t +Bu(+)

x(t0) =Xo

Why is the cost"quadratic"and what does it really mean?

x =(x1] a =[Gi] u
=[u,] R =[r]

xx +uTRu =[x,][8,][x] +(u,](r,][u,3

= [9,x,] +[in,]

=2g,x,2 +r,u,]



Why is the cost"quadratic"and what does it really mean?

x =[E] u
=[wiS

-

a =[]-niil

xTQx+uTRu =[x, x23/Y's] (Ei]
+(u3[r,][n]

=[x, x2) [9,x1
+83x2I+[r,u,]93x,
+9272

=[9,x,+35x,xz +33x,x2 +92x2 +v,u]

-(4+2934x]



What Q and R would produce a given cost?

x =[E] u
=[wiS

-R =(ri]
-a =[g8]

(4 +2934x2]
xTQx +uTRu =[5x -2xxz +2 x2 +1ui]

↓

a =(-]
R =[ 1]



#"



Q and R are commonly chosen to be diagonal
I
all positive

P =

diag (8, ..., gnx)

R =

diag (r, , . . .

, ful

↑
all positive



Rule of thumb

3: =(max)" vi= (umax)


