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QP /—F /> 7 SRS WYRWTREY LI T RE D EE S — M RELE. In battery-driven sensor systems, labor.cost for battery replacements is & seriotis matter for CHY, BRERIZ26mm/s (1BELVERDT 7T%ICHAZ) THE. &858 . =5 tHE BE. = H=. &l ¥HE
Typical loT systems suffer from the limited energy capacity of each node and the For the integration of wircleés power transier (WPT) capabllities into daily abjects reducing operational cost, therefore battery-less sensors are preferred. In outdoor situation, We propose a wriggle soft-bodied Tobot which is inspired from the scales on the EES S kY
high.communication cost. To achieve long-term operation of IoT systems, (i) suich as fumiture and-clothing, people fieed o design"a-coll aray according to the the temperature.change in the underground is relatively small compared to the ground skin of a snake. These scales help to form a fiictional anisotropy along the body _ g ~ Al Ul
ubiquitous wireless power transfer {(WPT), which delivers power to nodes placed size and shape of the target s;Jrfaoe However, conventional design procedure has surface, because the temperature in the underground.is not easily influenced by solar axis of the snake, which enables it to move forwand. We combine soft-and'rigid Zﬁﬁﬁ : ‘f[l[EEI ﬁ\ ﬁ% IE'|§\ @E ﬁﬂfﬁ\ EF# ﬁi{
anywhere in the room and (i) communication architectures, which minimizes the foraetiomandefis ezt BillRost aiong with s'pecializsd knowledge, for designers radiation and almosphere. This leads to-big.temperature difference between the ground materials in 3D printers to make different pattems of frictional anisotropy. By RS 8K
energy cogumpiion of e nogpe are necafSary. To ovidgiting mieiNy needed-not only to désiga proper wirng to fitin the surface but also to consider the Pl CReTxgndiye o at AN GRENwiEgRY! moighur® sy which tsing-thess' pattens s the ventral side,,we desigh a wriggle soft-bodied robot
pieces, we deve[oped awireless power/data transfer system, whichloo-tlaxists 9n inductive interference between the adjacent coils. Thus, we proposed a cuttable converts temperature difference to electric powsr using thermoelectric modules. which can move 2.8 times fasterthan that of an omnidirectional frictional veniral.
the 3-D magnetic field channel generated by a room-scale quasistatic cavity WPT sheet that only requires users to-cut-and-paste to achieve a diverse shape of The fabrication time is less than one-hour, and the locomotion speed is 26mm/s ;EIE'IE:I:% 7’n .9‘ T 7 I~ & 8
resonator (QSCR). WPT surface, . (equivalent to 17% body length per second). "
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Luciola: A Millimeter-Scale Light-Emitting Particle Moving in-Mid-Air Origaml Robots with Flexible Printed Circult Sheets RLBS /1> 7 BHRISNI BT, 13- Y iIF B 0m Adaptive Control of Soft-bodled Robots with Force Sensing Feedback h j
Based on Acoustic Levitation and Wireless Powering _ IT59THZETHBTCERRYBAELE—A—%2EBAL K, Yahoo! Japan
&, ARy O F TSR BITEON R & Self-Folding (B2t : ~ y , 3 VT ke 5 >
ED Bl FET, EPU T« % # A 1EI0T/ — RO=EEE LT Luciola (BE SIZEDIBE WS /O AN ER TRE/LASHLL zkﬁfgg:@m; EFCEESN e SEESAMBmICHRNTAIETHEATS. WGBS 1T ZOADI=E, BITHAHIHI IERICRHLL. & T 1T
. 2 A8 g . 5 = 4 & > NicdYI1—HL, T B SN EEERE TS, R LBROF VI AEDY7h-ORy M, BEFEDORICBRICETWTEHHEINTSY,
#) %7 Ulc. Luciolald@ER 7 L — o EM SR RETRE—LT B TR E— - EOANCERET AN EHFORY M =R LE, 20 h i . _ 4
2FEEL, BANRESDORBRBOEECLDANTSEEI SMMO Oty MATERO 7L %> TV IR BB ER THBP-Flex™ LRI o AR ﬂiﬁ{bt’wamﬁ%ﬁ " : i sl hiﬁ?gf o 7R
BNRETFTHB A UT R TA AT LA PI1IO Ty 7 51 MeRIE BaScd->THEEN. [ ELVDLSICEFLTHRETS, We propose an origami speaker which can be handcrafted (€,g., cut, bend) with ks ?Hﬂmf) 2 4 Jaﬁﬁ%ﬁgéﬁé: St g
Ut silver nano-particle ink on_paper subsirate. Our origami speaker is based on bRy B REICRIRICEL R E MR L TV IR ET. Jl IE#&;&E
In recent years, researchers have developed various origami robots combining technique called electrostafic speaker. The audio signal is amplified to high hdi . : ; ok T537 2 2462 11F 112D2
In"order to'demonstrate an loT node with mobility, Luciola is developed. Luciola is a computational origami and self-folding. However, manufacturing process of these voltage and applied to the electrode which vibrates to generate sound. Using f::ol::d;ed "roc:.?;sair: :Ltllmt;ng mfo :I:c; nTOg:J nﬁ?‘m Ifc:lrn ;‘Eu xlte:;mr FER 2 B
light-emitting- particle with-a-diameter of 3.5 mm, moving.in mid-air through acoustic robots is'so fartoo complicated formass production. This research proposes an origami-techniques, users are able fo design various shapes of origami & hich ha pg imized o _ngd bodied robots ¥ Bod for softhodiad
levitation  using “ultrasonic transducer-.amays and is wirelessly powered” by origami walking robot which can be.produced at low energy and low cost by using speakers. ct g ool DIICRC Or KR OCIRC o, (NI D0,LESC KF SO 0 g (%)
12.3-MHz-resonant inductive coupling. We prove feasibility of Luciola with a selfduminous P-Flex™, a commercially-available-fabrication method of flexible printed circuit robots begause of the nonlinear mechanlefll response of soft materials. This forces IH:‘B ) B EE 11F 112C1
pixel in & mid-air display and a micro book light. board: W ifplement shape memory alloy actuators to this circut, fesulting,in the Koot cesgners o corlrol them hased on Intiitor, Theverire, we prepca n apply FHR LT
robot crawiing like a caterpillar 9. ERRAGZHABLLE gecgowig e lear g lechioldgies o approximate: fha dyrieinice of of Tel & Fax : 03-5841-6710
d . 7; *E E #7 7 ; T— 9 material through force sensing, in order for the robots to acquire adaptive motions
3. Alvus: SRHIEEHRICRR TS ) 2 aoromousl. _
i < — 6 ﬂﬁiﬁféﬂ]m L’k Low-cost Inflatable Actuators Using Phase-change of Low Boiling Point Liquid H}%E (IEEE)
Alviis: A Reconfigurable 2D Wireless Charging System B ka27/0277IL70—7 BICKOBEIR LR OT7IF1I— 2R MICRETIFES 12. BE49%NETENTS Py A9 ek 0-;_'76
Low-cost:Sail Maisture Profile Probe with Thin-film Electrod % o ENRl 7 B = ST - € ax:us- &
SR OB H T E R B IIT HEEC. 1 PR ow-cost Soil Moisture Profile Proba with Thin-film Electrodes ;gig;ﬂﬁﬁt{\fﬁgﬁ&ffggg:;f;;z@ﬁ;; {EAyﬂ‘/?b- I:lilf“}h
TACEN BT NBA TR TR L3S, FC TR, 21—t TSR T NTEXKREEETAIEC. AREROGHED e \ _ e o > Caterplilar-Insplred soft-bodled robot driven by autonomous decentrallzed controllers
i, Yy Sl 1 balappelid B3, B3 RN DL A OE N AT AR TES, L o, . 6 e S o HRE (BRR)
A 70 nv . VAT . AT g g il A Wiy, HROBMIREEH DY, Sy F L PEREEOREEZFOO REFEMEORY MORT/ICIRY AN 7 MOy MEROERIC T101-0022
AT ADEINF L TINRIRIIT AL K. Bl L IR0 Ay o W ; Ry b ORI oo £z RERMERALTF SR F v RS RHTBICIE, 97 LIMEAL TS BRARMEETOME o R A S E T 3
HSWBM BN T/ A AADR BT B3, THo /. TLT. RAFEE EICRELCBEBEZAVCHERER RESE AL e ¢ = ¥ -
{Em*ﬁim*ﬁjn??‘r}bjn—jléﬁaﬁ L'TC. *7n_7&m L‘% 'ﬂ%i E ’Eﬁ LITL-O %Eh.ﬁﬂa}%t %;i’ Eéu *ﬂ?ﬂ'ﬂi{. TI:EJEWJE‘J £ﬂ£4@f§6¥ﬁﬂ E:ty 7 I\ *kﬁﬁ E‘)l/ 10F
We prosent a system that allows users to freely (re)construct.a 2-D wireless TETCHERREOLBAKAEMBENEL, ERTT—IEIRTRZ We propose.a-family of low-cost and thin actuators which can-be-driven by BEROEHIL AR MamE N, VDR O RSN Tel & Fax : 070-4038-4478
charging surface. By simply placing our ready-made modules, we can add rITEZ thermal energy. The actuator consists of a printad pouch and low boiling WAREBYIBNERIE L L. 1 ELSBORY MCEO B R 2 B '
wireless charging capability to the surface such as.desks;floor, and wall. This = point.liquid inside, and inflates when attached with an outer thermal source. HEEAL ETEREERTIEEHRBLE,
enables electronic devices to be charged anywhere on the surfacs. Data driven imigation management should confribute to reduction of water We make use of is flexibility, variety of channels to actuate, and affinity with . ] B L‘ﬁ‘bﬁ"i
consumption, improvement of faming productivity, and enhance value'ef erops. mass production to. several applications; we succeed in integrating the Autonomous decentralized controllers are necessary to confrol soft-bodied kawah ka.t.u-t i
However, currently available soil moisture sensors tend to:be expensive, so it is actuator with planar electric ‘components into a paper robot, including a robots that incorporate fiexible and deformable material in the body of the robot. awahara@a g\: - Pkyo-a cp
difficult for farmers 10 introduce it in'large scale: We develop a capacitive low-cost capacitive touch sensor and an electric heater to actuate using inkjet printing Biological systems (from amoeba to mammals) employ this type of controllers. T THEKEICEST
soil moisture profils probe using electrodes fabricated on thin-film substrate; This process; we also apply the actuator to a texture-changing architecture which Thia:gtidy wsnfiad: at:an‘aclonamoueoecanisalleed comtroliar ermciad o
probe can measure soil moisture and temperature in muttiple depth and send the reacts to strong sunlight and high temperature. single cell organisms, which is the most primitive organism, can be a universal

control strategy for soft-bodied robots. We applied the autonomous
decentralizad control to a caterpillar-type robot and confirmed that it reproduced
a crawling locomotion gait of a caterpillar.

gensor data using wireless communication.
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