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Prostiredky pro bionické konstruovani slozitych mechanismi s vyuZitim
Means for bionic construction of complex mechanisms using additive technologies

Navrhované téma se zaméfuje na vyzkum a vyvoj
bionickych konstrukci slozitych mechanismu s vyuzitim
nejnovéjsich aditivnich technologii, zejména 3D tisku a
umélych svalt. Cilem je vytvofit prototyp pokrocilého
asistivniho systému v podobé¢ protetické koncetiny, ktery
bude nejen mechanicky efektivni, ale také konstrukéné
adaptabilni pro konkrétniho uzivatele. Projekt pocita s
moznosti zapojeni realného figuranta — pacienta — jehoz
potieby a fyziologické parametry budou slouzit jako
voditko pro individualizaci navrhu.

Vyzkum vychdzi =z predpokladu, ze soucasny
technologicky pokrok v oblasti asistivnich systémil a
technologii umoziuje vyrazné zlepSeni v oblasti
protetiky, jak z hlediska funkcnosti, tak komfortu.
Vyuziti umélych svali — napfiklad na bazi
elektroaktivnich polymerti nebo pneumatickych systémi
— otevird nové moznosti pro konstrukci pohyblivych
casti, které lépe napodobuji pfirozeny pohyb lidské
konletiny. Déle projekt zvazuje integraci senzorickych
prvki pro ziskani zpétné vazby, a tim i potencilni rozvoj
neuroprotetickych aplikaci.

Vysledkem prace bude ovéteni praktické proveditelnosti
tohoto pfistupu vcéetné vyzkumu a experimentdlniho
vyvoje moznych feSeni, konstrukéni dokumentace a
piipadové studie na zakladé¢ testovani prototypu. Projekt
si klade za cil propojit inZenyrské discipliny s klinickou
praxi a pfispét k dalSimu rozvoji personalizovanych
asistivnich systémi s diirazem na funkcnost, efektivitu a
kvalitu zivota pacientd.

The proposed topic focuses on the research and development
of bionic structures for complex mechanisms using the latest
additive manufacturing technologies, particularly 3D printing
and artificial muscles. The goal is to create a prototype of
assistive system in the form of a prosthetic limb that is not
only mechanically efficient but also structurally adaptable to
the specific needs of an individual user. The project envisions
the involvement of a real-life subject—a patient—whose
needs and physiological parameters will serve as a guide for
personalized design.

The research assumes that current technological advances in
assistive systems and technologies allow for significant
improvements in prosthetics, both in terms of functionality
and user comfort. The use of artificial muscles—such as those
based on electroactive polymers or pneumatic systems—
opens new possibilities for constructing movable components
that more closely mimic the natural movement of a human
limb. Furthermore, the project considers the integration of
sensory elements to provide feedback, thereby enabling
potential developments in neuroprosthetic applications.

The expected outcome of the work includes verification of the
practical feasibility of this approach, along with the including
research and experimental development of possible solutions,
construction documentation, and a case study based on
prototype testing. The project aims to bridge engineering
disciplines with clinical practice and contribute to the further
advancement of personalized assistive systems, emphasizing
functionality, efficiency, and quality of life for patients.
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