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Development of a Planar Snake-like Robot with an Arbitrary Number of Joints
for Engineering Education

*Gen ENDO (Tokyo Tech), Hiroya YAMADA (Tokyo Tech), Takeshi AOKI (Tokyo Tech)

Abstract—This paper proposes a new educational snake-like robot for young engineers. Due to the cost
limitation of the robot, most of the conventional educational robots have very simple configuration with two
drive wheels. On the contrary, we develop a huge robot with multi-degree of freedom by combining many
segments which are made by each participants. We develop a snake-like robot which can be easily attached
or detached arbitrary number of segments. We demonstrated a smooth serpentine motion of the proposed

robot with 24 segments.
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Fig.1 Overview of the educational snake-like robot
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Fig.2 Desired joint angle is transmitted through in-
dependent circuits by physically connected po-
tentiometers.

Fig.3 Major structural parts for one unit

F27[E BAORY MEE P EESR (200998158 ~17H)

0000000 00O0D0DO0DbDOb0O00 GCC De-
veloper Lite 7] 0000000000000 0O0OO
ooooooI/o000 RUoOoooooooooo
000 GWSOORCOOOOOO QOUOOOOOO
oboood4so00o00ooan

43 0OO0O0O0O0OO0O00OO0

oboooooobobooooobooboooon
oboooooobobooboobobooooooan
00000000 1mm) 0000000000000
goboo0oooooooooobooooboboooooobo
00b000000b0000000Fig300100000
gboooooooboooil12oo0000000 50000
obooboooboboooooo1ob00 1000 1100
ooboooooooobooooooooooooooo
gooooOooooOoOooooOoooboo Gwsoo
obooooooboboooobooboboooooobo
oboooboooooboooooobooooog
oboooooobOobooooboobobooooon
0 [ooooo00oo0oo0o0oooooonoo
obooooooboboeobooooonog

44 0OO0O0O0O0OO0O0ODOO

oboooooobobooooobooboooon
obooooooooboooooobooooonog
oboooooobOoboooobooobooogon
oboooooobooobobooooooboobon
obobooooobooboooobooboboooon
gbooooooboobobooooboooooooo
oobo0O00dFrigda0nObOOoOOOOooooooOg
goooobDRrRCODOOOODODOOOOOOOODO

5. gooo

00000000000000000000000
0000000000000000000000000
00000000 [0o000000000oog
0000000000 RCOO0OODOO0OO0O0O0OOO0
0000000000000 (1)00000000
(00000000 (3)0000000 40000
0000000(1)0000000000000000
OORCOOOOOO0O0O0DOO0O0O0OO0O0D000000
000000000000000000000000
000000000000000000000000
000000000000000000000000
00000000000

000000000470000000000000
0000000000000000000000000
00000000000000000 1000000

| Oscillatory
Command

Receiver

erpentine Motion

Fig.4 Desired joint angle for the first segment to gen-
erate serpentine motion
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Fig.5 Temporal sequence of the length of the snake-
like robot
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Fig.6 Commemorative photo with participants



