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2. RBREFZE
2.1 HBiER

REtT5uRy FOEELFig. 1LITRT. B
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Fig. 1
of two-dimensional sérpentine robot.

Schematic of body and control system

2.2 HIEHR
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Thd.
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ARFTENC 1T B il R & B % OE R Dk
F#Fig. 1 RT. vy bOFBEIL, Eq.
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L = (¢ — $i)2 (3)
LIZRFEROANLHEIND AIZEE S
v, LERAWT, AMRETIRRFRE Y
TA4— RN JH{EZTROLIICED T

fi= oo, (4)
TIT, clRIEDEHTHD. LEORFAE Y
P T74— KRNy 7 ORHIRN, EEHEE
FAEDBE D 5B FETH 507,

AEFVICEBNT, Ry b BEEIC B
EENPBHMICEAINLTVWDAICEEIN
Tevy., BMEHEERIIEITROr Ry hORS#
VTR L7 BT & Tt 1o b, IR
MCTAER I DHEEEE®RIZ, Ry b ERE
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EtEZOND. LEERoT, HlEL LV Y1E
WMELTEHATAHZ LT, WEREHELER AR
IZ88 ¥ > TV /= “active perception” X “sensory-

motor coordination”?) 23 EHAETH B.
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3.1 ERHEBAR
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HAUBOT (Hyper-redundant Adaptive Undu-
latory roBOTic system) D& &K % /R4 1R
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Fig. 2 Real physical serpentine robot devel-
oped. a Over view of the entire structure, b
detailed structure of body segment, and c elas-
tic material implemented into each joint.
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CLHZEnfFaInsd. 20k )ICAHIETIE,
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iz,
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a Time per 1 sccond

W

b ‘I'ime per 1 sccond

Fig. 3 Snapshots when the robot goes into
high frictional terrain: a without the local sen-
sory feedback and b with the local sensory
feedback. The frictional coefficient of the green
surface is larger than that of the white surface.

4 — Ny 7 BEWHEIZIE, Ry MIEE
TALIZHIETE S, nas—varziked
5T LRTEdol(Fig 3a). —F, 74—
RFRo 7 BHBHAITIE, Ry MIZHEMIZ
HERICELHEEZENEE, »oFEORIE
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F—varkET s LR TEZ(Fig. 3b).
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Fig. 4 Time evolution of the total amount
of discrepancy >, I; (top) and the phases of
oscillators (bottom) when the robot goes into
high frictional terrain: a without the local sen-
sory feedback and b with the local sensory
feedback. Orange and red lines in the bot-
tom graph illustrate the phase gradient from
the head to tail.

THERREHERLTZLIERS .
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74— Ry 7 REVEA (Fig. 6a) & Ll L
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DOWEMEMZ TNDBZ & 2R L (Fig. 6b).
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Time per 2 seconds

Fig. 5 Snapshots of the robot when the robot

goes into narrow aisle: a without the local

sensory feedback and b with the local sensory
feedback. Width of gate to a narrow aisle is
450 [mm] and an exit is 200 [mm].
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R%Fig. 7, Fig. 81”7, 74— FR_pon
EOEEICIE, ey MIgEICX Y, #BITH
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Fig. 6 Time evolution of the total amount

of discrepancy ) . I; (top) and the phases of

oscillators (bottom) when the robot goes into
narrow aisle: a without the local sensory feed-
back and b with the local sensory feedback.
Orange and red lines in the bottom graph il-
lustrate the phase gradient from the head to
tail.
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b Time per 10 seconds

Fig. 7 Snapshots of the robot: a without
the local sensory feedback and b with the local
sensory feedback. The robot locomotes on a
flat terrain under the malfunction condition.

AHETH B 2NZ L7 AL MR N X 2 R
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Fig. 8 Time evolution of the spatio-temporal
pattern of phases of the oscillators: a without
the local sensory feedback and b with the local
sensory feedback under the malfunction condi-
tion.
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