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The aim of this study is introducing advantageous features of pneumatic actua-
tors to robot designers. Pneumatic driving systems have extra compliance that inherits
from air compressibility, which can be utilized in constrained tasks with contact and
collision with the environment. The compliance comes from the air compressibility
plays a remarkable role of being a shock absorber in collision of the robot manipulator
with the environment. A motion control system is designed for a pneumatic SCARA
type industrial robot to improve its control performance in trajectory tracking task. A
pressure control system is developed to improve pressure response of the pneumatic
actuation system. To enhance the motion control performar}ce feedforward control and
disturbance observer are employed. According to the experimental results, it is found
that the disturbance observer has estimated even unknown disturbances and compen-
sated them. A learning control scheme is proposed for impact force control based on
controlling the approach velocity of the manipulator. Experiments were implemented
to validate velocity tracking and impact control performances of the designed control
systems. It is found that pneumatic actuator can absorb shock and vibration effects
coming up with the impact, that are not desired for mechanical systems. The shock
absorption ability in joint system of human body is pretended by pneumatic actuators.
It is proved that pneumatic manipulators can be used in impact tasks safely. Thus, fu-
ture robots going to be used in heavy and constrained tasks should use pneumatic ac-

tuators to improve their power, safety and endurance.
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