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( 2006)
 

a ( model) b ( 2006)  
 

a

Ix=m1b2/2 Iy= m1 (3b2+L2)/12 Iz= m1 (3b2+L2)/12(m1

b L ) a
Ix= mi(3b2+L2)/12 Iy= mi (3b2+L2)/12 Iz=mib2/2(mi

b L ) i
i-1 ( 2006) F2

(Zatsiorsky, Seluyanov, 1983 )  
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(Minimum-Energy Control) 

a (Right-Hand Rule)
ox0y0z0 27

Lagrange-Euler i (
2006)  

=

n

ij =

j

k 1
kq

=

n

ij =

j

ik =

j

m 1

kq mq

=

n

ij

r

(Fu ,1987;Lewis ,1993) q
i q i

iq Uij ∂0Ai/ ∂qi (i,j=1,2,3, ,27)  i-1Ai i
i-1 0Ai 0 i

0Ai=0A1
1A2

2A3, , i-1Ai Uijk ∂0Uij/ ∂qk (i,j,k=1,2,3, ,27) Ji pseudo-inertia
(Fu ,1987;Lewis ,1993) g =[0,0,-|g|,0] g=9.8062 ms-2 mj i

ir i ir  = ( ix , iy , iz ,1)T
 

L-E (Lewis and Syrmos,1995 ; 
Lewis et al.,1993) =M( q ) q +V( q , q )+G( q ) =[ 1, 2,.., 27]T 
27 1 q =[ q 1, q 2,.., q 27]T  27 1 q =[ q 1, q 2,.., q 27]T  n 1

q =[ q 1, q 2,.., q 27]T  27 1 M( q ) 27 27 V( q , q )
38 1 G( q ) 27 1  

(Lewis ;1993)
x R54 x=[qT q T] T (

2006)  

x ux+
I
0

00
I0

(2) I 27 27 u q =[ q 1, q 2,.., q 27]T  
u=-M-1(q)[V(q, q )+G(q)]+M-1(q) Open-loop Linear 
Quardatic Controller t1 x(t1)

t2 x(t2) x(t1)
x(t2) [t1, t2] J
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1.80m 75kg Zatsiorsky, et(1983 ) 

( 2006)  
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( 2006)  
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A  CH7T  

L-E Chiu(1999)
(CH7T) (4) (10) qi
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The Computer Simulation of Finger Rehabilitation 
Chiu Ching-Hua, Chen Chin-Fa, Yang Hen-Chia  

National Chung-Hsing University 

ABSTRACT 

                    
The study aims to prove the practicability of the algorithm for the optimal 

trajectory of fingers  through computer simulated animation . Based on a 16-segment 
finger model (Chiu, 2006), this study adopted Lagrange-Euler equations of motion to 
design this dynamic system with 27 degrees of freedom. Next, the method of 
minimized acceleration was used to control the trajectory for finger movements. Then, 
the software edited with C++ language was used to prove it. The results showed that 
under the established boundary conditions for motions of finger joints and limited 
time, the animation simulated in this study was capable of calculating the optimal 
motion trajectory for finger bending and stretching. Therefore, this algorithm, 
presenting vision feedbacks for finger movements, could be applied to the teaching of 
finger rehabilitation as well as controlling the optimal trajectory for rehabilitation 
motions of robotic fingers.   
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