2A1-D11

AYTUTIY PL—LIZETE
:) IARAFY¥ nrb\nﬁka) T_&)a)ﬂﬂ.émfiqalf

Skin Color Registration for Gesture Recognition in an Intelligent Room
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This paper proposes skin color registration in an intelligent room. We apply the gesture recognition to the
operation of the household electrical appliances. In order to recognize the gestures, the skin color information is used
in this system. Existing method we had constructed took time to register the skin color. That means, it was difficult to
operate household electrical appliances smoothly. Therefore we developed the new method that improved the skin
color registration, it recognize the gestures more smoothly by any skin colors. The new method uses a result of
waving hands recognition that identifies an operator. It was confirmed that the method could resister the skin color
smoothly and it was valid for an intelligent room system.
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(a) Hand waving image
Fig.3 Background image registration

(b) Background image
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Fig.4 Normalize for intensity change

Fig.5 Hand waving recognition
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Fig.6 Background difference in frame
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Fig.7 Background difference in pixel

2.4 &z

BT DNAEROFBFEZ M LI D7D, fRo TEE
LEZROBEREMER ) 4 A X D0 NEEZ BT 5. H, S, V
ZINEIN O Rl % HAEC *%ﬁﬁf%@b,é%ﬁ%ﬁ@
b A 7T ADB NS —EEA R ANEE LTI,

BFEME L CBET S,

B LT-GEEZEMO S H, V IZFR URETHLRIADY -
DHFIZE o TEPRELSEHTDH. v R R LEREREIT
I 7=z, BHIZREINIZK W H, S ZRMENY P X
L5, RQ), ALY, v T CREHARET S0
DT bV A B I OIGEITHIV 2R D, Bk iLe
T—H L LTRET .

1 N
A=—N—Zxt )

t=1

o 2 (o2
V= H HS 3
o o] o

N IBFETI2EBEESOEREKTHD. v 7T v HEIED
S Z T 5 ERIE

dm? =(X-A) V*(X-A) 4

[No. 09-4] Proceedings of the 2009 JSME Conference on Robotics and Mechatronics, Fukuoka, Japan, May 24-26, 2009
2A1-D11(2)



MOMET —Z EERT - ENENICHT DT /B
EE%E dm!rue ’ dm false %}:‘;k&)’

dmtrue2 < dmfalse2 xC (5)
dm,,.* <k (6)

T mFEMAENGE LTS5, 22T, cidRicH
T AMIEARE T, KIFA I 0E N2 & 2 RGET 272D D
MThd. MHAHET, BIEERTRY EFMETY AT
YEATO Z L ZAHRE LT, FEV RFREROMEE 8 %
PHICBRET D, F72, HERICH L TEAL T 3y V0 L
TR TRBAELTY, WO ) A X ERE LLEaERE
WHIET 5.

3. MEBSHIRIRER

31 BERVARTL

FER L A7 A% PC (DELL XPS 420, Intel Core2 Quad Q6600) ,
* ¥ 7F ¥ Y7 bk (Microsoft DirectShow), MH{EULELY 7
(Intel OpenCV), USB 7 # & (ELECOM UCAM-E130, 30[fps])
WL VAR ENnA.

3.2 EEBR&EH

BALBRD/RT A —FZ TP T O L HITHRE LTz, BB ERIL5
ZlL—A () 017[s]) TEALOFEEHW L=, FFT 0¥
TV T T7L—28T 64 7L —LE L, HEFESIT n=64 &
L7-. MBI L AHIBTIEIH 249, SELOV 2450 &
L, BEAX LT LD/ 5[] %R L. ~ T B AR
WX DO BIEEMIL c=4, k=10 & L, B LT —HX T
WO EERAH CE 2R A 2R E L.

3.2.1 jEBE

HEEEIC X9 D PERE R RIS 272018, B AT 5 1.5[m],
3[m], 5[M]PDEERETH 20 [EIFDFIR Y 21TV, WLEEEEDK
g MRAE LT,

3.2.31R1E

REOAIZHT DMEREFMT 527201, KkEHrOM
EEZTEBREITo7-. R 1L5[m]CTKE, Hfa, 7V —A
BOBREE T 20 [P SFIRY 217V, PLEBGEOKIRZ K
FEL7Z. FETHES LA REOBEZK 8 17T, RAIE
DAk L, TOMITEBREDEAIZHIGL TN,

o by

Ry

- .
-
.

Saturation
=
=

. '... . !4*'
. . 1~
. Ty TR
*alay . . nt n‘;E
- ...=:,=,I..'.'f:,r 4

v, e, -
14,7 . . LR

0 50 100 150
Huc

Fig.8 Distribution of ambient color and skin color
(Red: skin color, others: ambient color)

3.3 EBR#ER

3.3.1 PEREIC®9 S 1EREFEAE

PR 6 D PERERIAS A E 1 1SR T. Rl L= — &
i, R LEFIRYEENEREOFRRVAEE TN TNDEY

A WU EE M CERWGES &I, BEC LD
TFIRY FHREROTNOEENRLRE L, FEoki, F
DLWV STZFIRY L FRIRFICIREIT 2R AER L TLE D
e, FRVERFO I —HOBEDOHLFEH#HLTLED
LahnboT-. FOUOLMENB#HINIWE, Z0%OY
B TCABEZBEUICHIE T 52 LN TER ST

F o, mEREEIC 72 2 & A YIS ST AL AR
DR T D ERDoTe. LS LWEEREETE TN TYH,
HE & OGEERR 723560, WITHLO—E 5 Loks] <
ERWEARD T2, FQE R ENTIERT U CIE R ES
DL, HUEE FEE 2 MBS T & IR - 7m0 B
SN ENRRTEEEZEZ NS, T XY, BB
HIEEREMNMET Lz, R 3ImILL ETIEs v 7' F v iR
(320 % 240[pixel]) H DFDOFHHED 12~23[pixel[f2fE, HEOIE
2 3pixel]LA T & 720, WUNCLAEEZBRETEZGEETHIK 9
TR X D ITHARE e EOMOOIIR 2 #B T & 5 i
biviginotz. 12120, FEEEOEE T AR EDOKREDRE
XOMANIT DT LB LND.

FIRY BALEO FIR Y R E COREEIX 1.5[m] T 1.8[s],
3[m]C 2.0[s], 5[M]T 21[s]& 72V, BEEEDSE S 22D & BT
MDD DEE D B o Tz
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Fig.9 Extraction result of skin color regions
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Table 2 Success and failure rates for difference of ambient colors

Failure
Color Success — - -
Position Skin color extraction
gray 85% 15% 0%
blue 90% 10% 0%
cream 75% 15% 10%
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Table 3 Absolute value of the difference between
true values and extracted values

max min Ave SD
H 3.0 2.8 1.2 0.6
S 11.8 9.8 4.1 2.2

) Calculated color value (b) Manual color value
Fig.10 Extraction results with standard difference

(a) Calculated color value (b) Manual color value
Fig.11 Extraction results with large difference
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(b) Failure case
Fig.12 Color distribution
(Blue: background region, green: result of background subtraction,
yellow: result of threshoolding using eq.(1), orange: registrated
value as skin color, red: true values of skin color)
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