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Zar adi vse velje potrebe po zmanjganju ve
industrijske, biemehanske in druge aplikacijse zanimanje za uporabo miniaturnih
pnevmhmi gprogv e.lPujaey tako se z razvojem aktuat
po visokin a t a n in hiwesntodziwu pogonskega sistema. Zato je v magistrski nalogi

obravnavana anal i za vpliva di menzi j k ompo
miniaturne pne mat i | ne mi gi ce ter izdelava krmilne
krmiljenje dveh antagonistilno povezanih p
naloge je podan podroben pregled Iliteratur
algoritmov. Vdr ugem delu je predstavljena zasnova
mi gic ter eksperimentalna analiza vpliva pi
viaken pnevmatil ne mi gi ce na njene |l astno
predstavljenr a z v 0 | novega Kkrmilnega algoritma za
pnevmatil nih mi gi c. Pr i k az aPiDa (Adppéivni ®i®Xd gr a d n
krmilnega algoritma za nag sistem in izdel
koncu je predstdjena primerjava rezultatov, eksperimentalne analize odziva novo

razvitega krmilnega algoritma za sistem dv:«
rezultati analize odziva drugih primerl jivi






Abstract

UDC 519.876.5:658.519.178(043.2)
No.: MAG 11/443

Control algorithm of antagonistic pneumatic artificial muscles

Jernej Protner

Key words: pneumatic muscles
antagonistic system
control algorithm
position and pressure control
control of fast switching valves
robotic arm

Because othe growing need for smallesizedactuatos in robotic systems in industrial,
bio-mechanical and other applications, the interest in using miniature pneumatic muscles is
increasing. With advancements in the field of actuators, ted far high precision and

fast responses of control systems is also increasing. For these reasons, this master's thesis
consists of analyzing the effects of pneumatic muscles component dimensions, designing
miniature pneumatic musclesleveloping a controklgorithm and a testing rig for
controlling two antagonistically connected pneumatic muscles. The first paitheof
master's thesis consists of a thorough literature overview of pneumatic muscles and control
algorithms. The second part presents a conodpininiature pneumatic muscle and
experimental analysis to determine the effect of different dimension relations of the inner
membrane and outer strengthening fibers. The third part explains the development of a new
control algorithm for controlling two aagonistically connected pneumatic muscles. An
upgrade of the already designeePAD (Adaptive PID) control algorithm is also shown, as

well as the construction of the testing rig for measuring the muscle's response. In the end
comparison is made betweelata from already known systerasd the results of our

newly developed control algorithm.
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