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Adaptation to Change of Lighting Conditions for Interactive Object Recognition
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(a) Our service robot (b) User interface
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Fig.1 Our system.

(c) Beer bottle

(b) Label of PET bottle
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Fig.2 Projected images.
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(b) Extracted regions  (c) Recognition result

(a) Original image
In (c), black region is extracted secondary feature.
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Fig.3 Matching to object model.
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Fig.4 Color distribution by light change and that of
object models.
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in object recognition
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Fig.5 Problem setting of color estimation.
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Table 1 Success rate of extracting candidate regions
and color transformation errors for each
method.

(a) Learning sets

method | successl | success2 | failure | S,

diag. 58.1 37.7 4.2 8.16

ours 91.4 8.6 0.0 2.89
(b) Test sets

method | successl | success2 | failure | S,

diag. 58.3 37.3 44 |8.21

ours 91.2 8.8 0.0 3.01

Successl and success2 indicate success rates (%) of extrac-
tion of the candidate regions in automatic and interactive
object recognition respectively. Sy, indicates average nor-
malized squared errors of color transformation.
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Fig.7 Pretest of performance of parameters for color
transformation estimation in initial phase.
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(a) Projected image (b) Object piece image
M A1 REEGE RO EROEER
Fig.A-1 Coordinates of projected image and object
piece image. \

® ( Y @
(a): original image, (b): modified image, (c): object region, (d): highlight
candidates (black), (¢): normalized image

M A-2 HEBEIEREOBHAOHE
Fig. A-2 - Modification of lighting condition in
constructing projected image.

WHINARET ARBESHIC L 2B OB S X 0%
B EREL B EDHEDT, WEEBEDIEROBE
TRENLERIET ALENDH 5.

- EEEED BHIE
EFVOREEIICSRAR (K A-2((b) 0ER) %
HEZELTBE, BllEh8BAE ¢ =[], c,c5]T
DBEEOAE ¢ = [, 5, c5]T = [255,255,255])7 IC
AL I 8.1 TRRIBEEBEONAE L VT
fBEL$ 5.

AT A4 N DRHIE
BEOICWAEOHEE (K A-2(c)) 25 EEE &L T
ﬁﬁ@ﬁw%ﬁéh474b®ﬁﬁttfmmié
(E A-2(d)). EbEDOEIZIE, ﬁﬁﬁﬁ%%ﬂ
LTHwbdILAE Olﬁbbf YA F L TDORRC
NA T AN OBEMEREFCMEBICERo72b ) ﬁ
DR HEZEOETRETS.

CBESHICE AHL SOEHL
— KR BES R ORKEEGEDOEEEL 1,0,y) &L
(R A-1(a) DEERY SH), ZOWELEOHS 0 %
Hlk L TR EO—HThRWEBESOYERD HE
GOWEMEL I,(f,y;0) £ T5 (X A-1(b) DERER
ZBR). WHOBE®RIE, KEEGRENM (o) &
I bOTHBOT,

o(¢7 y’ 9) - l(¢) (0 + ¢7 y) (Al)

MY IO, LoT, l(¢p) #KDEHIETHRESHD
WEZITHIZENTES. £F, IRTOHEA,L R

F RO TR OB VT, RBHM 0 &S
y LTRSS S(¢) #5tET 2 LUTO LI
5.

h 2m
S(¢) = / / Io(¢,y; 0)dbdy
0 0

h 27
— 1(9) / / L0+ y)dody  (A2)
0 0

REEEORIE L) (A2) ORSELTRO 6

AL CHHREBBEEEETLI-LD, $hbbE
ﬁaaémf,sw)ﬁalw)wﬁﬁﬁﬁ#é.L#
L, EBICEYEOEBFIZEROMEL 2 VDT,
A (A2) ORS BB AETETEBT A2 &1l %
D, BEXELILICLD. FIT, BESHFOET
VEEAL THETEDEITH. 2T, KEOET
NELTHBE—2o0HEh5EIHRT 5K L HHRZEE
L, BELETREL 2 RoEETHREERE IR
LYIEREAYEREBLT, UTOL )RS /HOET VR
Ez2 5.

I(¢) = acos(¢ + do) +b (A-3)

ZZT, a, b, ¢po EHAADINTA—FTHB., T2
T, N4 74 b OBEHEEF ML S N2FHE R
T, BE 6¢) = (o) —l(¢) D2 FAEFRINET
BTG XA—F%RKDBH, FLT, YhERE LOKK
BETELLLLEZDBIZADE S X ) ITHIEREK
(a+b)/(acos(d + ¢o) +b) & EWHAED E{FE O EFEE
CHENT S, A-2(e) 1 A-2(c) DIBES M IER
L7 DTH 5.
(B 15 4 5 B 19 B, 8 A 26 HHEZM)

WwE

2001 BUK - T - JoHBIE. 2002 AKX
FREEBLRET. BE, RKFERERY
MEAEZEHR. NLoOMFETHVZY-Y A
0Ky b OO O RREHECET A
HEE. 2001 EFEHABHFERTRT 1

oh ZA - AH PO T ARHNRA T L E Y
F—3 a v RESE. BAUER Y ¥R, HAEBWNEALEE.

637

NI | -El ectronic Library Service



Institute of Electronics, Infornmation, and Conmunication Engi neers

B IER0BE ¥ S CEE 2004/2 Vol. J87-D-1II No. 2

EE IEX

2001 FROK - T - oI TA. 2003 [FlA%
REBELRET. BE, I+ FERED
RIFRFTIC T, A& OEEE FVY—
YAORy b OO OEEFEEICET A
FICHER., HARTR Y EEEE.

B#F R (ER)

1964 &K - T+ BHZE. 1969 WA AZEE
ERRET. RE 4 AEFERRAE
P RE, MAZR, MR E 5. 20H,
1971 4 8 R & ) 1 F£/KE MIT DR
ffEE. 1988 RKIRAKZFTFEHHEFL &Y,
BIECESL., 20O, 1996 £ 4 LY 3
EH, RRAEKRFR LEWFRABIRHME. MR v Mgl
T AHIEICHEE. TH. 1975 Pattern Recognition Society
Award, 1983, 1994 KL CH. WHHRMEMES A TMmes
KERE.

ER e (LER)

1992 Bk - T - B HIHEHE, 1997 [
KRFHEBLZEBET. T, FRER®
BWBHF. 2001 FEIRFFERHTFFEE M S 153
v b= EIMEM L Z T, BE, R
RIS, a2 —9Y¥Vay, U
AF YRk, ba—<vr A48 —Tr1—X,
4> % — m/b/Ul—va/wﬂn e, BHRLEPE,
IEEE £48.

638

NI | -El ectronic Library Service



