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R L

VA VB

L
dIA
dt

= VA −RIA +Kmω sin(Nrϕ),

L
dIB
dt

= VB −RIB −Kmω cos(Nrϕ),

J
dω

dt
= −KmIA sin(Nrϕ) +KmIB cos(Nrϕ)− bω,

dϕ

dt
= ω,

IA IB VA VA

R L Km

b Nr J

ω ϕ
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VA VB

VA VB IA IB

[IA, IB , ϕ, ω]
T
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