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The state of the art in electromyographic processing focuses on the

classification of gestures with EMG [5]. As the number of gesture is

limited (usually pronation/supination, flexion/extension of the wrist

and opening/closing of the hand), we tackle the issue with a regression

analysis that estimates the joint coordinates of the hand from the EMG

signal. A Kinematic model was developed and the regression was

build with a recurrent network.

Preliminary results

With a small dataset (record of 1 person for several minutes), the

training converges. We need to create a database to validate the

concept and evaluate the robustness via the study of the differences

between people, the impact of muscle fatigue, the importance the

sensor positioning, etc.

First results are hopeful, they match the current evolution of the state

of the art. Nevertheless, we must keep in mind that a lot of

shortcomings still need to be addressed. Mainly, the forces generated

by the fingers are not measured or estimated. It seems relevant to

include it in the signal processing as the force is significant for the

success of grasping tasks.

Robotic hands turn on revolutionary perspectives for people with

disabilities. However, numerous technical issues are still hard to

override in order to design systems as efficient as the human hand.

The main difficulties are the human-machine interface and the

conception that must be compact, powerful and precise. Nowadays,

electromyographic signals seem to be relevant to control such systems

but the design is isolated from the signal processing. Robotics hands

are developed only with a biomechanical approach [1][2][3][4] and the

signals used for the control are ignored. The goal of this PhD is to use

the EMG signal in order to get a conception in line with the control

capabilities.
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The first step is to understand the link between the electromyographic

signal and the motion of a human hand. This is needful to create the

control of a prosthetic device from EMG.

Then, an initial design of the hand will be developed. It will be used as

the starting point of an optimization loop. Reinforcement learning

algorithms are likely to be used.
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