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Indicative pictures of the robotic wrist exoskeleton prototype [1]

Full or partial loss of function in the shoulder, elbow or wrist is an increasingly common ailment caused by various
medical conditions (e.g. strokes, occupational or neurological injuries), while these factors increase the need for the
development and improvement of upper limb rehabilitation devices. Although there is an increasingly large and well
regarded range of robotic assistive products for lower limb rehabilitation and physiotherapy, a significant gap can be
observed in the case of upper limb physiotherapy processes.
That need was addressed in [1], with the development of a novel exoskeletal wrist (EXOWRIST) actuated via
Pneumatic Artificial Muscles (PAMs). The PAM is a tube–like pneumatic actuator that is characterized by a decrease in
the actuating length when pressurized, while possessing similar properties with those of the organic muscle,
combined with several advantages as the ability to provide high power outputs, with relatively light weights and
inherent compliance. The presented work was focused on the design of the light-weight and easy-to-wear setup with
the ability to accurately replicate the wrist’s 2 degrees-of-freedom.
This master thesis will be a direct continuation of the aforementioned work, where the participants will have to
develop and control a revised edition of the robotic wrist exoskeleton. EXOWRIST v2.0 will possess the ability of:
a) Identifying the user’s intention of movement via electromyography (EMG),
b) Controlling the angular position of the exoskeletal wrist,
c) Controlling the applied force/torque from the exoskeleton to the human hand.
Force, angular and EMG measurements will be acquired via the incorporation of various sensors (IMUs,
Force/pressure sensors, EMG boards etc.) into the exoskeleton’s components.
The combined force/position control structure will potentially enable various active physiotherapeutical techniques
where the exoskeleton will be able to:
1) assist the subject’s wrist movement (active assistance)
2) resist the subject’s wrist movement (active resistance)
• No. of Participants: 1 – 2 Students
• The development of the EXOWRIST v2.0 will require the handling of various mechanical and electronic
components (pressure regulators, I/O Cards, microprocessors, sensors etc.)
• The programming of the EXOWRIST v2.0 will require the use of various software packages (Matlab, ROS, LabVIEW)
and various of operating systems (Windows, Linux, Arduino etc.)
• Knowledge in computer-aided-design (CAD) and Rapid Prototyping (3D Printing) will be considered a plus.
• Guidance will be provided by the supervisors on a weekly discussion basis.
Proposal from Georgios Andrikopoulos and George Nikolakopoulos, Control Engineering Group, SRT
Georgios Andrikopoulos, Room A2574, geoand@ltu.se
George Nikolakopoulos, Room A2556, geonik@ltu.se

References
[1] G. Andrikopoulos, G. Nikolakopoulos, and S. Manesis, “Design and Development of an Exoskeletal Wrist Prototype via
Pneumatic Artificial Muscles”, in Meccanica, Special Issue on Soft Mechatronics: Mechanics and Multi-physics of Compliant
Transducers, Springer, vol. 50, no. 11, pp. 2709-2730, November 2015.

