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A System for Home Appliance Operation in User-definable Command Space

by Simple Gestures
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In this paper, a novel system that operates home appliances at arbitrary positions in a room is proposed based on
a command space associated with the operation of the home appliance. In the proposed system, a hand positioning
gesture is used to operate home appliances. By installing a user-definable command space, it is possible to operate
home appliances freely in an arbitrary place chosen by the user. Experiments were conducted to verify the operational
accuracy and operation time for commands using the proposed system for detailed operations such as TV channel

switching.
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Fig. 1 Conceptual diagram of an intelligent room.
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Fig. 2 Changes in pixel values corresponding to hand waving.
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Fig. 3 Pseudo-relative coordinate system based on the position
of hand waving.
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Fig. 4 Relationship between absolute coordinate system and
pseudo-relative coordinate system. Orange rectangles represent
the command spaces.
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Fig. 5 Conceptual image of the command space.
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Fig. 6 Arrangement of the command spaces.
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Fig. 7 Front view of the command spaces.
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Fig. 8 Command space display.
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Fig. 9 Illustration of background subtraction and frame
subtraction: (a) frame k-1, (b) frame k, (c) frame k+1, (d)
background image, (e) frame subtraction between (a) and (b),
(f) frame subtraction between (b) and (c), and (g) background
subtraction result on (c).

EiTolz. BR&ENT-a~y FEMTENENDY = AT ¥
T6 DD~ REfERZ 10 BTV, BAERAFIMm L 72, #
BB IR TEOBIERBROD D N 1 4L L=, EROMET
& 11\,
%%%&@zva*%®mﬁ+%§l_rﬁ LR
RIT % THY, B THa~vy FZER TR 85 %LL Ed
ﬂlﬂ:%% %r@ﬂﬁ_ L L/, %75 é L@&ﬁ J:O/Cntpﬁﬁ/—‘z})
KTT2Z EnERPICH -T2, Tz, BRERRM O IR
BR2TT. FrI LOEEERERRIIT 11.5s, FIRY O
TEEERERRIL 23.9s TH 5. FE LEEL FIR Y H/EX
D 52 %d{b TE 72, PEROTIEY BEIZb Y, S BICfE
BV AF ¥y CHEIBET DI ENTE, LiL, AV R
TATIE, a~vr FEMZ2EETLITIEEZEND L, Mol
I CORBRIENTEP, UBFRMLETHD.

8. #HiR

$ani LA E R & FAS LAEAL, a<v

22RO R BN E KT D HIRN D 7y, R Y 2 2F ¥

f@@f%é%$@¢/XTA%%%Lt BRIEREFE L R

DOFMEBR AT 572, ZORER, 8 BILL ELORFEENRSE LN,
FIMERTIEL 2 FL EmEBE LT D Z AR LT,
A%, FOASLBHEROM EELVBELLT VE 2—

v AR T — AR HEL TS,

SEXM

[1] AR, ERE, “aRT vy rn—A51-230B%, EF
T HAB(E %2258, Vol. 91, No. 5, pp. 402-410, 2008.

[2] C.Hsieh, D. Liou and D. Lee, “A Real Time Hand Gesture Recognition
System using Motion History Image,” 2010 2nd International
Conference on Signal Processing Systems, pp. 394-398, July, 2010.

[38]1 AILHEKR, BAREDL, HEHFNS, U= 2AF ¥y RBEICE ST
UYxy b— hORE” AR SE Cil, Vol.73-725,

No. 20-2 Proceedings of the 2020 JSME Conference on Robotics and Mechatronics, Kanazawa, Japan, May 27-29, 2020
2A2-F01(3)



Camera | \Y Camera 2
o -

vV

:

XY Sofa

I

mmand space
=
o E
Tabl @

18

Sofa

6[m]

Camera 4 Camera 3

Fig. 10 Experimental environments of the home appliance
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Table 1 Recognition rate for each position

Recognition rate [%)]

TV Asahi 90.0
NTV 85.0
NHK 95.0

Fuji TV 85.0

ON/OFF 90.0
TBS 85.0

Average 88.0

Table 2 Time required for operation

Times Positioning [s] Waving [s]
1 10.3 242
2 9.5 253
3 10.8 21.4
4 9.9 21.0
5 12.5 25.7
6 11.2 24.5
7 9.7 23.5
8 13.4 232
9 12.2 26.1
10 15.2 242
Average 11.5 239
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