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Fig. 1.1: Principle of crawling and jumping by deformation
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Fig. 1.2: Prototype of circular soft robot made of rubber
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Fig. 1.3: Voltage patterns applied to SMA coils

Fig. 1.4: Circular soft robot crawling
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Fig. 1.5: Circular soft robot climbing a slope
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Fig. 1.6: Prototype of circular soft robot made of spring metal
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Fig. 1.7: Voltage patterns for circular soft robot jumping
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Fig. 1.8: Circular soft robot made of spring metal jumping
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Fig. 1.9: Circular soft robot made of spring metal jumping higher

Fig. 1.10: Prototype of sphrical soft robot
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Fig. 1.11: SMA coils attached to spherical soft robot
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(a) start (0 [s]) (b) stepl (3]s]) (c) step2 (7]s])

Fig. 1.13: Deformation in transition through arc
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Fig. 1.14: Deformation in transition via vertex
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Fig. 1.15: Sphrical soft robot climbing a slope by a transition via vertex
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Fig. 1.18: Sphrical soft robot jumping higher
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Fig. 2.1: Three prototypes for demonstration

Fig. 2.2: Prototypes of spherical soft robot
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Fig. 2.3: Connectors for KOHARO
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Fig. 2.4: Demonstration of KOHARO jumping
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Fig. 2.5: Demonstration of KOHARO climbing a slope
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(f) 205 (g) 3.05 (h) 445 (i) 45 (j) 465

Fig. 2.6: Demonstration of KOHARO crawling

Fig. 2.7: Demonstration at exhibition
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Fig. 2.9: Jumping type: relaxation of SMA coil
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Fig. 2.10: Jumping type: breakage of frame

Fig. 2.11: Autonomous crawling type: deformation of core by heat
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Fig. 3.1: Deformation driven by SMA coils
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Fig. 3.2: Deformation driven by IPMC actuators
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Fig. 3.3: Prototype of IPMC circular soft robot
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Fig. 3.4: Voltage patterns applied to IPMC actuators
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Fig. 3.5: IPMC circular soft robot crawling
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Fig. 3.6: Shrinkage of deformal objects

(e) 50mm
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Fig. 3.7: Shrinkage of deformal sponge objects
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Fig. 3.9: Object shapes on ground
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Fig. 3.10: Simulation shape of objects on ground
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Fig. 3.11: Shape of objects suspended at one point
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(a) 0.07mm in thickness (b) 0.03mm in thickness (c) 0.015mm in thickness

Fig. 3.12: Simulation shape of objects suspended at one point
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(d) 150 ms

Fig. 3.13: Rotation of object (0.07mm in thickness)

(d) 150 ms (e) 200 ms (f) 250 ms

Fig. 3.14: Rotation of object (0.03 mm in thickness)
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Fig. 3.15: Rotation of object (0.015mm in thickness)
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(d) 300 ms (e) 400 ms (f) 500 ms

Fig. 3.16: Climbing over object (0.07 mm in thickness)

(e) 400 ms (f) 500 ms

Fig. 3.17: Climbing over of object (0.03 mm in thickness)
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(j) 900 ms (k) 1000 ms

Fig. 3.18: Climbing over object (0.015 mm in thickness)
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Fig. 3.21: Successive images of soft robot jumping
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Fig. 3.25: Jumping from shape D
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Fig. 3.26: Jumping from shape G
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(a) Oms (b) 10 ms (c) 20 ms
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Fig. 3.27: Jumping from shape I
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Fig. 3.28: Jumping from shape J
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