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A simple operation system of home appliances by hand waving using a RGB-D sensor
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In our laboratory, we propose Intelligent Room that operation system of home appliances by gesture. In this
system, home appliances can be operated with one type of gesture, hand waving, by using command space in which
home appliances operation is associated. Since building up this system using multiple cameras, it costs much to build.
In this paper, we aim to construct a system similar to the conventional system which is easy to construct by using a
RGB-D sensor that can acquire skeleton information. In addition, we aim to solve the problem that existing detect

hand waving method can’t detect moving persons by applying existing hand waving detection method.
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Fig. 1 The conceptual diagram of the Intelligent Room
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Fig. 2 Relative coordinate based on the operator
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Fig. 4 Canges in pixel values of pixels corresponding to hand
waving
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Fig. 5 Changes in pixel values in moving human hand
waving
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Fig. 6 Image diagram of command space

52 ATy FERAOFRYRE

RETIE T, FEXEER Eo—RIZx LTRIEY BRBo
WBRZEAT D 12, FEREZEMRN MBSy, EkTHE LV FHEIC
A2 5. £2 T, BROFIRY Bt Fikg AV 2 s
Z, Ko<l FEMMNICERE LIcEERICKRD Z LT, ftH
R OHER 21 <

6. SEER
W LTV AT AOFMIEAT ) 1201, FREIT- T2

6.1 SREREH

FERIIK 7 IR TEREE CfTo 72, Kinect % 15 & 1400[mm]Ht
U4 O[deq) CRYE L, SEAL(SL o 7o 8, JBENL(JEE o 7o 88,
TMEMZENHICE T2 D 3 SORBCEREIT-72(X 8
).

(a) Standing position

(b) Sitting position

(c) Supine position
Fig. 8 Experimental posture

6.2 a7V FERDEE

o RZERE, 9 IR L OIL, BMEEDRIIC, B
W2 3ENE~RT=b D& BT 28, F6MELE L. 6f@oa~v
RZEfliL, @S HmE, ETEOBEANE LR CEIIC
A X9, MM~y REMBEORLR, BEEDIE
KD KO IChE Lz, F72, o~y REMEZRIEEND
S0[mmI#fE U 7= A7 I Bl L7z,

Fig. 9 Arrangement the command spaces

6.3 ERRBRERERIIOT-HDEE

RTIEORAEERETo72. Ko~ R4/ <20 [\F>
FIRY 2179 2 & TRME 2T, BB IR TIEOBRIE
BERDOBH DN 14 L Lz,

FERAER VICREFIELEBZ L LTHR L OFIELLFIEKR
FE)TOa~v Ly FEROTHEZRT. BRI 6 >0a~
v REBOFERHFETH L. REFIETIEa Y FZEMO
EIFRRRARIINANL T 92[%], AL T 93[%], MENMLTIT 32[%]
& 720 SIAL & JENL CHE 90[%) % E[RT 7223, B Tl 50[%)]
ZTELFERE o7z,

IMEAME T, Kinect 2> 5 B U 72 Ei{& 25 25 AW OFEIEHS /)N

S0, BEERAELIHETERWI LBHD, Tk
ROETIZDRNRN o=,
Table 1 Recognition rate for each posture [%]
SEAE JEERL AL

RFIE 92 93 32

TERFE 100 85 92
6.4 O AF v DRBEREIER

WIS, PEREZIEL, REFIEOMAEFERZITo72. X8

WA & ITHEE ORTGIC 6 D=~ RZEMZREL,

No. 18-2 Proceedings of the 2018 JSME Conference on Robotics and Mechatronics, Kitakyushu, Japan, June 2-5, 2018
2A2-E08(3)



%\:"’\7/ L “ffTC5 FETOOFHRY #2470 , wuuﬂai‘%nﬂj\ﬁ—
BRBRE X 20 (RBMEB 4T, FERRICY oo TREN RV
ZERIOBE DO HFH TS T2,

#F2 L%&%%f&@whﬂﬂa$% F3Ilzavwy ]“\‘g:UFEﬁ/ﬁ}@wuﬁa
4"—5’2‘?‘ EYERERER I, SINL T 77[%], JEAL T 75[%] L, &

12 70[%] % LRIDFER & 72 o7, a~ 2 REEMEOETRRIT

TE&O):I'?‘/ ]\ Fﬁé((muﬂ&#—‘ 80[%]%J:|EOT1/\7L\_ &
xtL, BB~ RZE/MTHE, o~ RZER 3 2k< 2o
@%Fﬁﬁf, mun&%?()[%]fi"l\#@o(b\ﬁ_ \_ﬂﬂi, %’:ﬂé@ L
7B B HEER SR SN 7odTh D LB 6N D.
iz, a~y NZERM] 2 TIESAL, AL E HIZ, 60[%]% FE
DR Lo, ZiUE, =~y RZER] 2 THED & L2
2, Kinect IZBEE AN ER > TEY, AR OREIEZE L
KELiz=dEtEZBND.

Table 2 Recognition rete for each subject [%]

S JEAL
eERE 1 77 87
R 2 70 67
BeBRE 3 73 83
HeBRE 4 67 63
WeBRAT 5 93 73
5 fE 77 75
Table 3 Recognition rete for each command space [%]
SEAL JEAL
o RZE[] 1 68 68
o RZE[] 2 52 32
o RZE[] 3 88 92
A~y K% 4 84 84
o~ RZE[] 5 84 96
o K72 6 84 80
I 77 75
7. #E

ABFFETIL, MERMITEDOZEIRIEL X T L%, Kinect Z

HIET, KOMENERLERVATLLE L. iz, BFO
FIRY B TEZICH LIEBE A O FIRY 23864 2 Fik

PR, ARIOFERTIE, SN, BN TR 7 B2l EOR
i‘ﬁk?ﬁ%ﬁ%htﬁi‘, IMEMER, i & KN ER > TE-TZBET
, JEREREGETRIENMEE 720, uuuéiafmxffww_

%’ﬁi FERERREDTIEEZREL, VAT LAOUEIZH
D #ETe. E72, %@JJ\#@@%H&D B TFIEOFMFER E1T 5 .
SE R

[1] ARebf, EREME, “eXT7 vy r7a—5 123 ORI, &
%'rﬁﬁiu;?/gff Vol. 91-5, pp. 402-410, 2008.

[21 MNITHEKR, BEARELL, fERFIR, Y = 2 F ¥k K S< A v T
U P =y M— LOREE, AR 25 S C R, Vol. 73-725,
pp. 258-265, 2007.

[8] ATFHK, KSR, foXEh, SFARER, KHBE, fEfS, <7
~):n7*%ﬁfzﬁﬁu\f’%aﬂ§wﬁtljkﬂs SMRE~OIRH”, W% %
235, Vol. 79-6, pp. 565-570, 2013.

[4] Ak5h, KGR, REHE, FHREF), *’uilﬂﬁﬂ% ‘o N
F’%ﬁﬁu\t%éé‘sﬁf’F/XTA@EﬂzE&&;@%ﬁ 2 BHR O RFE”,

[6]

3L AARBR Y bR AR S PRI, 2D2-03, 2013

Cortes, C. and Vapnik, V., “Support-vectornet-works”, Machine
Learning, Vol. 20-3, pp. 273-397, 1995.
Mihoko  Niitsuma, Hiromu Kobayashi, Ayumu  Shiraishi,

“Enhancement of Spatial Memory for Applying to Sequential Activity”,
Journal of Advanced Sciences, Vol. 9-1, pp. 121-137, 2012.

No. 18-2 Proceedings of the 2018 JSME Conference on Robotics and Mechatronics, Kitakyushu, Japan, June 2-5, 2018

2A2-E08(4)



