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Multi-User Home Appliance Operation System via Individual Command Spaces
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This study proposes a gesture-based home appliance operation system that can support multiple users. In recent
years, increasing complexity of home appliances has led to interest in gesture-based operation. Many systems have
been developed to operate home appliances by recognizing gestures from camera images. However, conventional
systems require an operator to memorize a large number of gestures and have problems of misoperation. To solve
these problems, the proposed system introduces an operator specific command space and a start gesture. The
effectiveness of the proposed system was verified by experiments, with an average recognition rate of around 95 %.
This ensures that the system can be used by multiple operators.
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Fig. 1 Conceptual diagram of the system
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Fig.2 Detection of skeleton points using OpenPose
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Fig.3 Relative coordinate system based on the operater
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Fig.4 Arrangement of the command spaces
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Fig.6  Other arrangement of the command spaces
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Table 1 Recognition rates of gesture 1 [%]

Command Recognition rezzzi:i(t)ir;n
1 100 100
2 100 100
3 90 100
4 87 90
5 93 100
6 93 100
Average 94 98

Table 2 Recognition rates of ge

sture 2 [%]

Command Recognition rezg;irtliict)irc]m
1 90 100
2 97 97
3 97 100
4 93 100
5 100 100
6 100 100
Average 96 99

Table 3 Position recognition rates for each arrangement
of the command spaces [%]

Command Arrangement | Arrangement Proposed
1 2 arrangement
! 30 90 100
2 100 100 98
8 90 100 100
4 20 100 95
5 100 100 100
6 100 90 100
Average 73 97 99

7. ¥R

AWFIECIE, BEEMAY = 2 F v L BEEEHODa~ L K
ZEf &AL, BEMENE Z D S5 WBE A EERBEZ: v
AT LEME L., BERE L a~ > FEMORREIZ SV T
DOFMFERZIT o7, TOMKE, BEHICEbETCa~vr ®
ZEMOBEZ T 59 2 & CEAIEENM E7 5 Z LR TE
72, 3~ RZERINTO 2 IO Y = A F ¥ &iki% 9 #ILL |k
DIRHRPEDNT.

AS%I%, BIZARNLTHa~r REMN TOFREBERIEN A
A—RATZD VAT AOWEEHIET. £/, FrILY
T AT XY LUHNORZRXT L EHEALABEH Y = ATy DEALH
8.

SE X

[11 ANIHER, HHEGL, MR, Y= AF vy @IS <A
TV V= M— LD, AR SCE C W, vol.73-
725, pp.258-265, 2007.

[21 WJFEZFEE, fkEd, "7 L ERT Y = 2F v Ul ORERIR”,
MABIE R A T 1 7 FRERKE A TR, pp.4-5, 2010.

[3]1 KEIAT, BN L, "> RY = AT ¥ OERAES DRI
& D EBFEREFEORT, BAANMFARE 63 BIRz,
vol.58, p2D5-02, 2022.

[4] Eitts, WEE), MHEFS, EEOME COMFRY = AT v
WCRDREEREL AT L7, B AW 25 C4E, vol.87-898, p.
20-00310, 2020.

[5] EWEs=—ER, ik, Pathak Sarthak, HEFFISH., "o~ RZ2f]
TOBEEY = AF X IC LV FEEERET D AT L O,
BT Rmgs MBI EMEE 2 ¥~ —+ I 5—2021, 2021.

[6] FRE®Frs, EEit%), HEHFIS-, "RGB-D &1 %% H 7= Mg o
FATRE R FIRV IC L DFKEEAEY A7 27, BRI TSR T
A7 A« AT bu = AGEHSHREEELE, 2018.

[7] Cao, Z., Simon, T., Wei, S., Sheikh, Y., “Realtime Multi-Person 2D
Pose Estimation using Part Affinity Fields”, CVPR, pp.7291-7299,
2017.

[8] Niitsuma, M., Kobayashi, H., Shiraishi, A., “Enhancement of Spatial
Memory for Applying to Sequential Activity”, Journal of Advanced
Sciences, vol.9-1 pp.121-137, 2012.

No. 23—4 Proceedings of the 2023 JSME Conference on Robotics and Mechatronics, Nagoya, Japan, June 28-July 1, 2023
2P2-D03(4)



