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A Soft Actuation System with Origami Pump
for Maximizing Haptic Feedback
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Abstract: Traditional actuation system such as electric and pneumatic actuator has obvious advantages
and disadvantages. To combine advantages and compensate disadvantages of the traditional actuation,
a pneumatic actuation system with an internal air pressure source is noteworthy approach. In this
paper, a soft pneumatic actuation system based on origami pump is described for haptic feedback
glove. To improve wearability, an origami pump is introduced because the origami pump is much
lighter than air compressor. The miniaturized electric actuation system is also designed with 3D printed
planetary gear in order to reduce the volume of the system. To figure out the performance of the
system, shrinkage distance of origami pump was measured with vision camera. The pressure in the
origami pump was also estimated to understand the performance of the system.
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3. Pump shrink

¥2. Torque transmission

1. Rotation

[Fig. 1] Origami pump with Kresling pattern and shrinkage
mechanism of the origami pump
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[Fig. 2] 3D-printed planetary gear system; (a) the first and
second layer, (b) the last layer with bracket for origami pump
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[Fig. 3] Soft Actuator; (a) before actuation, (b) after actuation
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[Fig. 4] Haptic feedback system
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[Fig. 5] Main controller and sensor system
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[Fig. 7] Snapshot when the origami pump is fully shrink with
(a) 0.25 Hz, (b) 0.5 Hz, (c) 1 Hz, (d) 2 Hz, (e) 3 Hz, and (f) 4 Hz
input, respectively



[Table 1] Shrink displacement with respect to the sinusoidal
input for various frequency

Frequency [Hz] Average [cm] Std.
0.25 1.375 0.0574
0.5 0.897 0.0465
1 0.761 0.0364
2 0.682 0.0452
3 0.465 0.0227
4 0.297 0.0194
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