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ABSTRACT: We developed a new vision-based interface that can detect the human motion and control a pet robot in-
teraction system. This vision-based interface is composed of the “Motion Processor (MP)"“ and the “Region Of Interest
(ROI)”. The MP is a new image input device. The MP can exclude background part and capture only the object’s shape,
motion and depth information in real time. The RO/ is a concept in order to distinguish objects in a captured image. For
detecting the RO/, the proposed method used depth information of the captured image and offered a fast and robust
searching method. It enables the MP to sense a variety of object’s shapes, motions, positions and so on. Therefore, our
vision-based interface using the MP with the RO/ can easily recognize object’s motions as effective computer eyes. The
user can interact with the pet robot (constructed by LEGO MINDSTORMS™) using this vision-based interface.

1. L &Iz

ABRZBELEETIR, SR LSa3I2yr—va
YEFTTEL, HED c FRO WS REEE BRI
AnWT, BEOBITIZLTWS [1], 22T, AM®
BEERBI DO EMENTONTEL
[2-5] L2 L., RXRFETIE, ERH»SHEELL R
NEBREL, BEMCERNEOL 2B 5(N1SE)
TEWRHEBCCHEET. FLHEIANEEL W,

EREFONEE  HEORERB
B 1: fERFEOVEBOFN

ZITE2ZE, ZOLD elEEEET I FLL
FETHEYOSDEBRERBT 2 Z L HFAEEZTN
AR [€£—¥3v7FutyY¥ (Motion Processor, LAF
MP)] #BEF L 72[6,7) £ 5iZ, MPTH&E L-EHED
RITZHERMEAVWDZI LT, BRA»SEEDOEEH
B (Region Of Interest, AT RODEWR M 5 Fk &b
L, BEQOUVTNIA Ly IBERLE, &
DER, E—Yav7/oryvYikarva-—-9DEE
LTERALTHI D TE T,

KBNTIR, FTINSEOVWTHAL., ZOKE

®2: E=>a>7Otu B 3: ?’Eﬁﬁ

# TH] ELTHF>Ry boRy b VIS0
av VAT LERBNT S,

2. E—var7otyH(MP)ER?

X2iz, MPORERERT ., MPIRX, XORHORE
AVWTERBEE, OERBIEREL, H2YEH
DEBOAXZWOHT LW FHRAEGLBFR*RA
LI-BEBANEETHS [6], MPOIRBER D FI% X
3RT . FOMPOALABPBRELEINTHD, R\

BBINTWIZWI X003, £1-MPIE. H&YD
BITEHEBRUVMBITIIENTEL HIZRKEROK
ERIRT,
1. MPER/EM D 1ERE

RBE 64 x 64 pixels

BITXEE | Tbit

B{EL— b 50 frames / sec

KEY A4 X | 75x 75 x 78mm (W x H x D)

fioq: diski 30-90cm, 40 square cm (at 40 cm)
3. B4 (RO) oK — oKy tDHE

ELTOFA

MPEIVEa2—9YDBEE LTHWSEHA LEHE
WHEET, AVWEETHNEYOBE LR R D5 BE
BHd, ZDEDIRETIE, BBEEANICHE, £F.
BE, BAELGEL VWS XD, HEHONRAEET S

(R4BH) . ZOXD>2EEIL, HEORMLOH E
BRI, BB ETORD, ARXTIREBER
(Region Of Interest, RO WO A& EBEA L. BEA»
LEEDEHBEERBTZ200RHEICOVWTHET 3,

FER124E2 A



A

¥

Frimg

— p RREE
Aﬁf E

LEHEEB
4: IRGEERE C RBHORRK

Yy W
Source image with RO/~ Target pattern
X5 EFHHEEEREE LTRHEHLTVLWSHT
Xs5id. HEFOEFOE S EROIE LTHEHBLTWS
EIATHD, RKETIR, aEHLZLEEAVWT &
EEBOBRHEZT > TV, TREBELREIZMEL
BEFET 5728, UNZ TRV, £ZT, £FET
R MPTHBOLNCEHBORITEERWAEOHRER
ERWTRBA L, DBz, &x QRO FIEE R
T (1) ¥E D BT = {E(depth-level) L ¥ LN /NE 72
HorBREL-EBEZERT 3, Al R6D LD
4ODEBEERT D, Q) FNHEEENDILETOHE
MERBT 5. K6ZBIT 3R, (n=1,...,11) XZNZH
2%, (3) ZDHF N5, REFHFKEDLEWEE (4
AE, NETESZ, 2E) #BR< R, (0= 1,3,4,6,7,9)
DEEEHLZTET 2, ) INHOEHEDD 5,
Target Pattern (K5) ¢ HRLBLEEOHVWEHBEOBHL %

Depth-level = 120 Depth-level = 100 Depth-level = 80 Depth-level = 60

. ROI

X 6: Depth-level OEALICH L= {BHORE
x2. ERER

| asom 40cm | 50cm 60 cm
15 em 48% | 38% 2% -
20cm |- 93% | 98% | 45% -
25em | 91% | o1% | 6% | 4%
30 cm — | 99% | 94% | 36%
35cm - - 98% 98%% -
40 em - = 97% 99%

ROIET %, ZDHFA. R, MREI N,
4. (R ‘

F¥EEEERB LEELIS, FOELERLET S,
COBRMP L HELDESL &, FLEHEKLDE
LREEEINENELLITTRERL2HET 5. 8288
ERERTH S, BRZHERTORE TR, FEEIC
FEWHRHRRBENDZ DI B,

5. Ry bORy bEDLLH5F9a

7 1&. LEGO MINDSTORMS ™ Robotics Invention
System TERR L7200 Ry FTH B, 2OTRy MiZiZ,
MP A7 EELTHBMPIRUKRY POBEL
THEBE L. ROIMHEMIZL D, & EEREY DEE
DoV IBTI, o, 4 I7PBA-TERE
. BER#BIN, oy FOEX LTEL, ThiZ
K0, flzE, TZTobBWT] EEEbhdE,
ABHPAWEFEEHEL, THL5IZATVWTVWELRES
BEEVWoz, Ry hOoKRy bEDAVIFIay
NEBRIN 5,

K7 NP &EBLAOKY bET
Sk

1. P.Ekman et al, “The repertoire of 'nbnverbal behav-

arOkT

ior-categories, origins, usagé, and coding”, Semiotic,
pp.49-98, 1969. ST
2. M.Kass et al., “Snakes: Active Contour Models”, Inter-
national Journal of Computer Vision, pp.321-331,
1988. ‘ ‘
. R.Cipolla et al., “Qualitative visual interpretation of 3D

w

hand gestures using motion parallax”, Proc. of MVA ’92,
pp.477-482, 1992. ‘ 4

4. T.J.Darell et al, “Space-time gestures”, Proc. of
LJCAI’93, 1993, - .

5. A.Wexelblat, “An Approach to Natural Gesture in
Virtual Environments”, Computer-Human Interaction,
Vol.2, No.3, pp.179-200, 1995.

6. S.Numazaki et al., “A Kinetic and 3D Image Input
Device”, CHI *98, pp.237-238, 1998.

7. N.Umeki, et al., “A Motional Interface Approach Based
on User’s Tempo”, CHI ’99, 1999,



