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ROLLABLE MULTILEGGED ROBOT: SHINAYAKA-L VII
-PROPOSAL OF A REVERSIBLE TRANSFORMABLE BODY-
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Robots that can operate in unknown environments, such as rescue operations at disaster sites and

construction and maintenance inspections of infrastructure facilities, are attracting attention. Multilegged

robots with high mobility and stability are needed to adapt to unknown environments. Aso and Aihara focused

on centipedes and developed a multi-legged robot that uses the interaction between the body and the

environment. However, it has a problem of slow walking speed. Therefore, we propose a multi-legged robot

with two ways of moving: multi-legged walking in a centipede form and rolling in a cylindrical form. On

uneven terrain such as rubble, narrow spaces, and steps, the robot moves by centipede walking. On flat ground,

it moves at high speed while rolling its cylindrical body. This paper reports on the developed prototype and

experiments to confirm its effectiveness.
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Fig.5 Mechanism of magnetic coupling
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Centipede form Cylindrical form

Fig.2 Schematic of the developed robot prototype

Fig. 6 Proposed leg

Fig.3 The robot overcoming an obstacle
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Fig. 7 Contact with an obstacle
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Fig. 9 Relation between the operating formula and legs
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Angle acquisition mechanism
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Fig. 12 An overview of the system configuration
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Table 1 Specifications of the robot

VII VI :
Size
(HxWxL) 14x33x10 15x50%120 B\ .
(cm) TR
Diameter i
Main body 345 Cylindrical form
(cm) Fig. 13 SHINAYAKA-L VII
Weight (kg) 3 5
Number of
10 (5 pairs) 18 (9 pairs) 5. RR
legs (1) #AEDER
Model KRS-4034HV | KRS-4034HV Bl U7-dREED S A TR RE L MG R RE ~F N ZF
Motor for legs [ number ICS ICS WIS 5 2 L 2R L. KIIED BRI 2 B OBAT A
Number 14 18 RETdh 7. Fig 14 IZERFERZ 777,
Model KRS-5034HV
Servo motor . -
number ICS
for pulley
Number 2
Model KRS-2542R2
Servo motor
number HV ICS
for linking
Number 1
Model KRS-2572R2
Servo motor
number HV ICS
for kicking
Number 7
Model .
Power supply F3-1450 (Li-Fe)| H-360-12
number
for motors
Voltage (V) 9.9 12
P 1 Model
OWeT SUPPLY DE-M01L-6030
for number
microcomputer| Voltage (V) 5 No. 5 No. 6
) Model Raspberry Pi . Fig. 14 Experimental results of the robot transformation
Microcomputer . ThinkPad X270
number Pico
Model (2) EHTOEMNYIZE
Anglesensor | @ e BNOOS5 PG O P ERHE C OREA O ) (HiiE & i) 28T
S-S e =53] . - 34 — ;\ .
Centipede 020 0083 ﬁbfﬁéﬁ)?ﬁ%ﬁwbt. Z O, EOY—RE 5”3“?
Maximum form : . ‘E/ﬁ*—‘ﬂi‘/:/a /&_/? LXZIZ>TEY, WY LT
speed (m/s) | Cylindrical ﬁﬁh‘:n“\:e—& THIHZWD Z L TBEIL TS, i@ﬁ
form 0.72 DI IHEE L 0.72 m/s T - 7. Fig. 1512 FEBs R4 59
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Fig. 15 Experimental results of the robot rolling on flat

ground
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Fig. 16 Experimental results of the robot moving over rubble
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Fig. 17 Experimental results of the robot moving over a step
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Fig. 18 Switching of leg stiffness
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Fig. 19 Experimental results of the robot moving in a narrow

No. 6

space
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Fig. 20 Experimental results of turning movement in its
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centipede form
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Turning left
Fig. 21

No. 4
Turning right
Experimental results of turning movement in its

cylindrical form
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