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Abstract: Requirements of robot hands for five-finger myoelectric hands for use in daily life are as follows: 1) light weight 

and human size; 2) ability of grasping objects with various postures and high grip force. The compatibility of these re-

quirements is a trade-off problem; we have not yet any ideal robot hands for five-finger myoelectric hands which satisfy 

both requirements enough. On the other hand, we have proposed the parallel inference driven mechanism that improves a 

grip force getting neither larger nor heavier by using redundant DoF during pinching motion, and confirmed availability 

with a two-finger test model. In this paper, we apply the mechanism to an actual five-finger myoelectric hand, and con-

firmed that it can make 7 kinds of hand motions which are necessary for activities of daily living (ADL). Moreover, a 40 

percent improvement of grip force is achieved by three-finger and it enables pinch over 1kg objects. 
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Fig.1 Degrees of freedom and grip force. 
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Fig.2 Finger mechanism using interference drive link. 

(Only flexion tendon wires) 

 

 

(a) Robot hand without proposed idea  

 

 

(b) Robot hand with Proposed idea  

Fig.3 Taking tendon driving robot hand, outline of driving force 

on pinching with thumb, 2nd and 3rd fingers. 

 
Fig.4 Outline of parallel inference driven mechanism. 
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Fig.5  Outline of actuator for robot hand 

 
(a) 1st layer (link adjacent fingers) 

 
(b) 2nd layer (link thumb and 5th fingers) 

 
(c) Side view 

Fig.6 Outline of parallel wire mechanism 

 
Fig.7 Appearance of new robot hand 

Table 1  Grip object 

No. 
Weight 

(g) 

Height 

(mm) 

Width 

(mm) 

Depth 

(mm) 

(a) 150 50 45 26 

(b) 200 50 60 26 

(c) 250 50 75 26 

(d) 300 100 45 26 

(e) 1200 200 90 26 
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(a) Power grip (b) Precision grip 

   
(c) Lateral pinch (d) Hook grip (e) Tripod grip 

  
(f) Finger-point (g) Gesturing 

Fig.8  Hand motion of robot hand 

Table 2  Grip force 

Grip Posture (Power Grip) Grip Force (N) 

5 fingers 58.0 

3 fingers 31.7 

3 fingers using proposed mechanism 44.3 

 
Table 3  Result of Pick and Place task 

No. 

 Conventional 

robot hand 

Robot hand using  

proposed mechanism 

Success Miss Success Miss 

(a) 13 0 15 0 

(b) 12 0 15 0 

(c) 7 1 14 0 

(d) 2 6 15 0 

(e) - - 14 1 
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