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A. Physical structure of BBS 

B. Mathematical model of BBS 

L
d

mgmrmgrm
R
J

mgmrmg
mJ

R
r

mRJ



m
R
J

mgr

m
R
JL

mgdr

BUAXX

A
m

R
JL

mgd
B C

U(t)=f(X(t),t)

U(t)= - K.X(t)
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U(t)= - K.X(t)+r(t)

BrXBKArKXBAXX

BrXAX cl

BKAAcl

CXY

A. Linear Quadratic Regulator 
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B. Genetic Algorithm 
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