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Recent Advances of the Myoelectric Hand Prosthesis for the Upper-limb Amputee

Sehoon Park, Ph.D.

Job Supporting Technology R&D Team, Korea Orthopedics & Rehabilitation Engineering Center

There are various types of high-performance myoelectric hand prosthesis controlled by novel electromyographic (EMG)
signal processing techniques. Implantable EMG, Targetted Muscle Reinnervation (TMR) are the representative technologies
which possible bionic arms to be shown in the market. However, these are not practical in the domestic environment since
there is not enough system to implement these technologies and still very expensive. Therefore, we describe most popular
and latest two types myoelectric hand prosthesis: The first one is a three finger type to powerfully grasp simple objects;
The other is a five finger type enabling hand gesture or special functions (mouse clicking, indexing). Firstly, we analyze
the characteristics of these devices from developer and upper-limb amputee point of view. Second, we analyze main trouble
to make domestic amputee uncomfortable like malfunction and suggest a three control pattern as a proper solution. Finally,
we also suggest a simple and easy diagnosis module to reduce repair time, which reduce the inconvenience of the late
a/s response of the mal-functional devices. (J Korean Soc Prosthet Orthot 2016; 10: 9-16)
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Fig. 1. 3 finger type myoelectric hand prosthesis. (A) Wrist
rotation type, (B) Normal type, (C) Wrist amputee type.
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Fig. 2. 2 generation myoelectric
hand. (A) Expand appliable amputee
level range, (B) Improve hand func-
tion.




Amputee level | | No. of EMG
Shoulder More than 4
Above elbow 3
Below elbow 1o0r2

Fig. 3. Number of EMG for mul-
ti-dof myoelectric hand prosthesis.

Fig. 4. Solution to increase control input signal. (A) Add another types of sensors, (B) TMR (Targeted Muscle Reinnervation), (C)

High-density wireless EMG, (D) Implantable EMG.

Fig. 5. Targetted muscle regeneration.
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i-Limb

- Modular finger

- Independent finger control

- Exclusive skin

- 392g~478 g (extra S, S, M, L)

Bebionic

- Nonmodular finger

- Independent finger control

- Superior to precise grasping
- 400 g~600 g (S, M, L)

- Adjustive thumb position

Fig. 6. Functions of the 5-finger
type myoelectric hand prosthesis.

Table 1. Comparision and Analysis of the Conventional Myoe-
lectric Hand Prosthesis
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Michelangelo

- Synchronized finger control
- Approx. 420 g (one size)
- Automatic thumb motion

Fig. 7. Characteristics of the conventional 5-finger type myoe-
lectric hand prosthesis.
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Fig. 8. The latest A/S situation of the domestic upper-limb amputee.

Proper Malfunctional EMG signal generation

Fig. 9. Residual limb of the domestic upper limb amputees.
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EMG signal patterns

Case 1. Normal EMG signals

Flex. Ext.

Co-con. Ext.

/N

Flex-Ext. Ext.

Fig. 10. EMG signal pattern of the domestic upper limb amputee.
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Fig. 11. Suggested new control pa-
ttern.

Fig. 12. Failure causes of the myoe-
lectric hand prosthesis.
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Fig. 13. Diagnosis module for the fast and systematic A/S
response.
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Fig. 14. Diagnosis module for the myoelectric hand prosthesis. (A) Check battery, (B) Check sensor, (C) Check hand, (D) Check mechanism.
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