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Abstract Keywords

Snake-like robots can locomote effectively in complex terrains through changing boby shape. However, reconfigurable modular robot ;
the traditional integrated design of snake-like robots has some challenging problems, such as low efficiency in snake-like robot;
rescue and search, difficulty in maintaining robot body, and inferior agility. In order to address these prob- multiple motion modes

lems, a novel reconfigurable modular robot is developed and multiple motion modes are correspondingly ana-
lyzed in this paper. Specifically, the newly developed snake-like robot can be reconfigured by any number of
modules through the connection mechanism, wherein each module of the robot integrates communication,
power, actuator, and control units, therefore, all modules can behave independently. Besides, the novel
connection mechanism between two modules is composed by hook and bolt which are helpful for free switch.
Additionally, multiple motion modes are analyzed in this paper, specifically including mobile robot locomotin
mode, serpentine mode, sidewinding mode, traveling wave mode, climbing mode, and auto-separation mode.
Moreover, the climbing motion of the whole robot and the turning motion of a single module are thoroughly an-
alyzed. Finally, sufficient experiments are performed to verify all motion modes using the developed snake-

like robot.
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Fig.2 Main internal structure of the body module
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Fig.9 Screenshots of experiment video using wheeled robot motion mode
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L4 SRR B
121
1.0
0.8
&
il 0.6
=
Eo4r
£
021
0 -
-0.2 1
—0.4t . . . . . . . L
-1.2 -1.0 -0.8 -0.6 -0.4 -02 0 02 04 0.6
TR /m
11 Bl B SR T Iz Bl A
Fig.11 Motion path of the head module during turning process

P 12 J2 5% R ] g AR 2 2380l P4 SIS B P A 7
FexUHLAs NAE P-4 6 12 Sl AR g, (FLUJE 7 B S M BB
P ES A2 T RE L FT A8 S B0a k7 N, 1
WEBERLAS A 5, 4 e o Sk, R H Al B
AR (L 0 34 T 1) s ™ A R T, AT HfE Sl B A T 1



76 =R 53k

49 3%

P 12 0 g A AR 2 A 3t S B P ]

Fig.12  Screenshots of experiment video using

sidewinding mode to traverse grassy ground
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Fig.13  Screenshots of experiment video using traveling

wave mode to traverse narrow gap
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Fig.14  Screenshots of experiment video using

climbing mode to traverse steps
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Fig.15 Screenshots of experiment video using

auto-separation mode to traverse alleyways
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