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Interactive Vision for Personal Service Robot

NOBUTAKA SHIMADA," JUN MIURA't and YOSHIAKI SHIRAIt

This paper reports user-interaction techniques, especially interactive image understanding,
required of a personal service robot which brings user-specified objects. For example, con-
sider a task of bringing some drinks from a refrigerator. Various objects often look overlapping
together and their appearances of colors and textures widely change according to the. illumi-
nation conditions inside and outside the refrigerator. In such situations full-automatic object
recognition often fails and cannot recover its failures by itself. Our object recognition system
explains the situation in some words and ask the user to make an advice via speech and help
the system recognizing the object correctly. Speech recognition is also fragile but comple-
mentary visual and speech recognition can be done based on the user-interaction. Such an
interactive interface makes the service robot useful in a real home environment. The paper
shows an implementation of interative vision and its effectiveness, and discuss the on-going
and the future problems to study. '
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(a) Our service robot (b) User interface
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Fig.1 Our service robot system.
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Fig.2 Service robot.
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Fig.3 Task flow of the service robot.

XPEERARRRIL, HRBHEE) 2 E R L /- B RaNRE,
WARRRFR D 7o DX FEERL & R EE TR, W EEERICE
DLERBPS Lo TV 5,

B2 1CFADFEIEL 7=V F AV~ RO Ry b
ERY. OKRy FOBRERIUTOLEB) THS.
(1) BBRHE, (2) FT2 R8NV N2 6 B
v=Val—%, (3) L—¥lgEL Y, (4) NUF
HAF,(5) HEev¥,(6) KA ParEa—%,(7)
AAYHAT, INHITZ, =Y LDOEENFFEL
T80 A0, AE—%, FAATLADF Ry b
T—7BLICERIN TS,

X 3 IC&fkOUBOMELRT. 209 b, 1 TH
FREE, 2, T CHRE), 4 TEEANELWEREE 3, 5,
6, 8 CHBERSYWHAO~Y=YaLl—Y 3 vdYTh
ns.

3. WREALEIZEE L - BEMFEEH

3.1 MHEEFINOEEE

ZIZTE, EVRED L) RAEROMEEL TR &
T5, WEPEOHFRAZHNTWTHRETE L7720
IZiE, ZHAPLRIEREBFTLILEND L. €
CTRFED - DICEEROEZRTIE LR, Fhb%
EFAF 7L 1ROBRPEE (K4) 2/EHRT 5.
Z DR EED OWEORHE LT, WHROEROKR
&, ikt EAKOERELFO—IREHEEOR), B

F—E20Ky DDA Y E T 7 T4 TET ar 3

(b) Piece
image image

(a) Original (c) Developed image

top: can bottom: square type PET bottle
B4 BEEEOALN

Fig.4 Aquisition of developed image.

(a) Example of interval (b) Segmented image
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(c) The other similar color (d) Features
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In (d), top line: representative color, middle line: color of
secondary feature 1, bottom line: color of secondary feature 2
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Fig.5 Extraction of model features.
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Fig.6 Recoguition of a can.
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(a) Original image (b) Candidate regions

(d) Recognition result
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Fig.7 Recognition of fruits.
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Lighting condition L
in object recognition
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Fig.8 Color estimation problem under different
illumination.
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(a) Numbering for over-

(b) Coloring for many
candidates
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Fig.9 Display method of recognition results.
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Fig. 10 Our speech dialog system.
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Fig.11 Recognition of an occluded object based on

speech dialog.
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Table 3 Successful recognition result 2.
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Fig.12 Detection of an refridgerator.
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Fig. 13 Detection of an user.
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Moving the hand.
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14 GUIIZLBMFEHERY b2 EVOFES
Fig. 14 GUI-based interactive registration robot skills.
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‘Fig. 15 Robot arm operations based on the interactive teaching.
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