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Abstract

In the era of rapidly advancing technology, light-controlled soft robots have garnered increasing
attention from researchers. Inspired by the jumping mechanism of gall midge larvae, this study pro-
poses a light-controlled soft robotic device based on electronic fluorinated liquid that exhibits
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remarkable jumping capabilities. When irradiated by a remote infrared laser (power: ~1 W) target-
ing the liquid-filled chamber containing electronic fluorinated fluid, the photo-responsive chamber
undergoes rapid expansion and deformation within milliseconds, generating substantial expansive
stress. Driven by this stress, the distance between the magnetic components (length: 5 cm; width:
0.9 cm; weight: 0.75 g) at both ends of the soft robot progressively increases, causing instantaneous
disengagement between the head and tail sections. The subsequent forceful impact of the tail
against the substrate surface propels the robot to achieve rapid jumping motion, reaching a vertical
height of approximately 40 cm within 4 seconds. The developed light-controlled soft jumping robot
demonstrates significant potential for applications in soft robotics and actuator systems. Further-
more, the proposed fabrication method for the photo-responsive chamber validates the feasibility
and efficiency of continuous laser pyrolysis technology for manufacturing miniaturized functional
devices.
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Figure 1. Jumping mechanism of drosophila larvae
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Figure 2. Schematic diagram of small chamber
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Figure 3. Picture of soft jumping robot
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Figure 4. Schematic diagram of continuous laser pyrolysis pro-
cessing technology
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Figure 5. Analysis of jumping performance of 50 mm thin
films with different width
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Table 1. Relationship between magnet diameter, thickness and mass
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Figure 6. Schematic diagram of optical control chamber before and
after laser irradiation
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Figure 7. Surface temperature variation diagram of optical control
chamber under 1 W power laser irradiation
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Figure 8. Photos of time-varying jumping behavior of soft robot
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Figure 9. Jumping height and velocity of the soft robot
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Figure 10. Repeatability analysis of jumping distance for soft robots
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Figure 11. Repeatability analysis of jumping height for soft robots
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