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DYNAMICS : É=Ax+Bu CONTROLLER: U= -KX

CONTROL OF WHEEL ONLY

✗ =[vz - 21T] 4=[1--0] A :[0] B :[-33] 1<=[-5/33]

CONTROL OF PLATFORM ONLY

⇐ [81-1%1] u
-

- [1--0] A=[If ] B :[9 ] k=[10 7]
V1
- 0

CONTROL OF PLATFORM AID WHEEL (WITH GRAVITY)

✗ =

[81
- IT

y - o ]
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[
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Of 13=1,0 ] K=[too so i ]
2.4525 0 0

Vz- O -2.4525 0 0 -33



WHAT IS
"

GOOD
" ?

ASYMPTOTIC
STABIL

CONTROL OF WHEEL ONLY

✗ = Eva-21T] 4=[1--0] Vzlt) → 21T as 1-→✗ ✗ (f) → 0 as 1-→X

p p

CONTROL OF PLATFORM ONLY

✗ = [81-4%1 u :[T- o] q,G)→% as 1-→ -

n
- o]
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µ
- IT q.CH- IT
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v.↳→ ☐ } as +→ no ✗G)→ 0 as t-✗

Vz- o vzct>→ 0



WHICH CHOICES OF K ARE
"

GOOD
"

?
-
make the closed-loop system stable

CONTROL OF WHEEL ONLY

1<=[-5/33] 16=[-1/33] K↳]
CONTROL OF PLATFORM ONLY

k=[ 10 7] 1<=[-6×1] k=[ 5 2]

CONTROL OF PLATFORM AID WHEEL (WITH GRAVITY)

K=[ 100 50 I] 1<=[11×1] 1<=[10050×-10]



CAN WE PREDICT WHAT WILL HAPPEN
WITHOUT SIMULATION ?

É= A-✗ +Bu } I = A ✗ + Bl- Kx)
u= - Kx

⇒ ñ=(A-BkÑf-



É = (a- bk)× ✗A) = e(a-
bk>+

✗(o)
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CAN WE PREDICT WHAT WILL HAPPEN
WITHOUT FINDING ✗ (t) ?



The closed-loop system

I = CA - BK) ✗

is asymptotically stable if andon↳i£a,,eigemam?⃝A-BK

have negative real part .


