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The Development of Adaptability Bionic
Mechanical Prosthetic
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Abstract

Our idea is from if a man who suddenly loses his hand. It will
inconvenience in his life, affects his work, even his pride will
get hurts because ordinary people will look at him curiously.
Figure 2 shows the creative work “Adaptable Bionic Mechanical
Prosthetics”, which is designed to help friends with physical
defects to solve their inconveniences in life and regain their
confidence. Traditional prostheses generally only have the
appearance of decoration, and the development in recent years
has evolved into a movable function. However, their prices are
generally expensive, but they may not necessarily meet the needs

of users.

Our team has been studying mechanical prosthetics for more
than two years. Earlier, we used simple materials such as straws
and chopsticks to create the first generation of mechanical
prostheses. To increase rigidity, we used computer graphics
and 3D printing to create the second-generation mechanical
prosthesis and controlled it with a joystick. We found that the
joystick worn on the waist is not easy to control, so our third
generation uses voice control, users can change the gesture of
the mechanical prosthesis by mouth, assist pick up the dish,
pour the water, grab the object, and hold the pen and writing,
etc. However, we found that sound control is susceptible to
environmental noise and affects the accuracy of interpretation. In

addition, the amputated user needs the space of forearm to wear.

With the two sets of muscle signals, the user can flexibly control
the angle of thumb, and the five fingers opening and closing,
and successfully grab the drink cup, treasure bottle, popcorn jar,
handout clip, plastic chair and other items. The switch function
in this design successfully helps the user to keep items while the
muscles relax. The finger can also successfully slide 3C products.
Our team will continue to improve this prosthesis. The near-term
goal is to establish contact with the user or wearer to collect
feedback and make adjustments to the prosthesis. The long-term

plan is to increase the force feedback sensor in the mechanical

prosthesis, so that the prosthesis will not cause damage to the
items during the grasping process, which greatly increases its
applicability.

As mentioned above, this work focuses on adaptability design.
In the control part, we set the muscle signal patch to the biceps
and brachial muscles of the arm. Muscle signals can be used to
control the arm more intuitively. In order to free up the space
of the forearm, we moved the motor from the forearm to the
inside of the palm. The new palm design increases the flexibility
of thumb opening and closing, and conductive friction polymer
materials are added to the fingers and palm. Therefore, the new
palm has easy grip and slide 3C product functions. In addition, in
order to reduce the burden on the user's muscles, this work also
designed a switch so that the wearer can relax the muscles while
holding the held item. These novel functions are not available in

prosthetics today.

Fig. 2 The adaptable bionic mechanical prosthetics



