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Abstract: Robotics has made it possible to design products that behave like animals. In addition, the com-
munication model between humans and animals is currently being applied to man-machine interfaces. In the
future, ‘ambient intelligence’ sensors will be installed in almost all locations around us. Scenarios in which
we require a creature-inspired design for an environmental intelligence interface are going to increase. On
the other hand, in the current research into ‘network robots’, environmental sensors that are designed to be
invisible are being proposed. This type of invisible design has the possibility to make users feel uncomfortable
because we will be continuously sensed unconsciously within our environment. In this paper, we propose
an environmental sensor design method using a life-like appearance as the interface. In this method, we
aim to design an intelligent behaviour of the environment to let us read its intention, as if we were reading
naturally from animal behaviours. The “Planula” described in this paper is a minimally designed interface
robot that seeks to sense humans using an antennal metaphor for its appearance. It looks like a floor light
and is dissimilar to a living organism, but gives us the perception of being a creature by using motions and
interactions. Herein, we show the design, interaction design, implementation, and feedback of Planula.
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Fig. 1 Planula.
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Fig. 2 Structure of Planula (CG).

© 2016 Information Processing Society of Japan

TREDRMT 5 (F 3). TOHEICL - T, ko
FNA ZADOBE EEBT L. T—FF1DI20& 24KDT
AXEBEL, 7)) ZNIREELILTHDOTA V%
Blomfd LFBFIEMO T A Y EHFD DL, ZD1LFDT A
YAMNMICHEST S L TMOB X 26T 5. KA
TATIIZDE-F &2 220 L THWAzO, 4L
%ﬂ%@Aﬁ’iofi&ﬁTNT@ﬁﬁ’Eﬁél5&
B2 FEBT A, LA, TA VI £ R
%?5t@@7o®%mm%m%15 _ﬂh;ofv4
YEEHOWEBZIZIZTEIRE, BRI HICERLE
w;ﬁm?%.74%@&&@?%??—U%mwfgw
i, 2 200F =7 PEVIZTH LRV L) LEHTICH
BEY5h. 72, TAYOMPVEHEPIRE 22 5 720
NAZHWTRDE N 2HEE 5272, 74 V2 BRE)T
TANEOREIL, M4 O CCIIRT. EBEDOTA Yk
E|7ZD, CG TEENETNOEHTHLRITL W5

3 JE M LA A
Fig. 3 Mechanism of bending motion.
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Fig. 4 Inner structure of base (CG).
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Fig. 5 Internal structure of head part (CG).
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Fig. 7 Two-dimensional expression of basic motion 1.
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Fig. 8 Two-dimensional expression of basic motion 2.
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Fig. 9 Two-dimensional expression of basic motion 3.
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Fig. 10 Horizontal moving distance of the head.
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Fig. 11 Vertical moving distance of the head.
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Fig. 12 Sensor value (touching the head with fingertip).

— HEE REOE

AEDHTEE(°)

0 90 180 270 360
KERDBE(°)

13 R &l S & 7o BR M A
Fig. 13 Estimated direction (touching the head with fingertip).
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Fig. 15 Estimated direction (covering the head with palm).
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Fig. 16 Result of user test.
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BEDRRFT TFEIIE F ZHENH L LR L S/,

6. ERERE

AfETI, ANZEEL I ICH X, Nz L A
YE I avET), Ao L)yt — FRn
A ; [Planula] I22oW TRz, Logevf a3 %G
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D72 IVBRHIREY AT L2 /NS v r =T L, B
LEMEMH LY, FHERE 2500 A5 7
D22 ETHEFHEMEHLLIZCL L, &z B8
LTET Iy ARER L. BEOLODr — 7L &k
LR ALY L, L, RRARNRICE N T BWIEM
BERNIA VYT arTHA VBBV THINER
SNTVRWA, RIFFED L) IEGMDT ET 7 ¥ AHA
¥ Ty a ICRESEET AMEICB W TIRIRT
HhH LKL

BEREE DORE T, RO ZH AT 5 2 RO
P EHIET 2 E— 2L o TRl S8, IHEHLET
5N % FimsEh R IR R L7z, FM Oz T
W57 ONOBENIEMER M E RO TE R VDS, BB
BRE—FOLERIIL L CRBIHEED 2T 52 L0
Mol T, BE=YDENEHVD LT MANDOHITH
WL, THENEFHBICBHI S, 2N TEL L
ooz, T OEEREIC 2 RICHEAE Tl L BE L 72
BET NV T) AL %5225, Bt 2 RTHEE R
THOYIal—YarrRALHROBEPERTE L. fE
EORTEHBEEIO TRy b EIE) RSB HEZES LD
REERERTE, POHHEOHVEIEEHTE L0
T, WREOHWIIRTEY O X9 230MrEHT 2 H
CBWTAFEIENTHLEELZONL. — /T, BfE
A RREE OB B, TS X BB L e WIREI AR Z 5 72
W, ZOREAE E OFGIEE L 5.2 v & ) 2 HlE D
WBEIZ W) T o 7.

A, IS ADPSED L ERINT 24 5 T2
Ta rERFEREL TS, B L 2 WIREECOe i & fil A
YT BEEE R Lo, T— MERE LTRERLT
BY, BHEE TV I 2R EO T A 3G il
WEIZR 2D, N TIIWIRVEHIRE 52 TLE -7 &
EROND. Ly¥ ) — Fe L CEBICEEOBIE % LT
A, FOBEICHELETET IV ATTFHEA V352 L
BEMNTHHLEEZONDL. KD L I I ANOE# % A
8T a RS AEE, Joiit o wEM T
Llp &, Fmasl T 74— N5 L) RTLIIY
VAR A

A28 73 arOREHIELT, #EAEL  FIZL
Ly rsid, by GHETEHB RIS A
REBTELHETHRMTZ o2 EZONL. KIEMT
i, LU HoT7 v T EEmEOLERIZIKICE b TEENL
Fry THICND L 2 &T, EEEORA Y FIG L
Tk v IRER L. RWSED LD %7 4 Vv
SEOEMA YT a v hRBEHTAE) AT, HEOHE
MRWIREELE LR ERZTH A, HEFEL T Hws 2
ETHHEDBWEMREIRTOY v F 1552 ay
R HETT AR TL R &N T WS, 3R
ARICSZARA L LG 2 5255 2 & A3 CT& 72T
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RO TG EFRTE o7 E2oNL, ZOFELZIBH
T5IET, XWHBMR 3AITCIERICH LT, fith) He
B TR OMI AT REIC R B EZ 26N 5, JBIRIZE B
oA SR Lo AE R, B L ClEEE A AT A v T
7ya Yy OFEH LTI, T—FraRy FoEME L
THHIL TV LT RR LN, FEHESORIEREBD
DEIREG 2 5N e #8BTE&L, —FT, Hcx+2
OO & o THEIEERIC R IEDS A IR b g2 &
N, 1597 areffoTnaneBMTs2EEED
ANz LD, ORI T S OEE 7 L3
ERAY A R A DY

RIFFECTIE, BREHESAZBML LD LT ARENE,
NEHET L) BB EOFHA v & AOBHIZIE L TEj<
A9 572a/ilkoTaA—FIERDTFHA v %2fTo
7. FEROBIEMEENH VT W T 1 AT LA FIRPAEE
Blr—yxrbaRy MIAHREERSTII 2=y —
Ta VTR D LEDEMESEIES AHS, Ty EL Y b A
TA T DL BREBEHTHCIERERE S Y TV A
VET Y a v ERTELETHRIEEEZONS,
Wo LLIEATEDEDLZ EIZE 5T, 2—F2EMNYICE
YL D T A XY I ol v EIE, BREEAIGE
DHNFEEZDL)ZTHEBRMABII L o728Fz2 61
L. —T, BEOTHEZL—FAF T b £ i
DAEEHNTH Y, WIRUAH VLTV, UL, &
ATOWATIZAER Y FOH AT LTI IIFHI NS
BT HEV) AN (4 R, BAMET S Z LI X o THEM
B TROENE] K)ol wifl[22] bdH 5. o
BRIBAIEEICD, B oIS LS LWIERWE 52 5,
EVIYRIIFED T 70— FILHEIBIRETH Y, A DT
EewhreEZohb. BEHMEOEALAMBO L > i
WLTHITbNbE, KRVATLDEH Ha Ry bA G
WKELHWONLZEICRY), Z—=FORMATHKE |
AR EOMELMEINL, FHESIE, WEDOY AT A
MErT—Vxy NPEBTLLI RV AT LAZRELTY
% [25]. O L) By uaRy bLE AL NLZE
BT, COLI BRI AT LEATAZIETCINGD L
CHBEDII A=Y a VAL =R IR ADTIE R
W kEzZHND.
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EHRENET A2y FT =2 HD 12D ERDETF
MENL., —HT, 7T/Fat—aryFERA 557
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