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Abstract—

Some home appliances have a variety of settings that can be changed. When we
share such home appliances, we need to configure a home appliance every time because
other people might have changed the configuration. In this research, we present a user
identification system based on home appliance control operations, realizing an automatic
home appliance configurator. As a specific example of home appliance operations, we
choose mouse operations when we resume a computer in a sleep state and show the
feasibility of the proposed user identification system in this paper. We asked 12 subjects
to repeat mouse operations for 100 times to resume a computer from a sleep state to
collect mouse operation data. Using a supervised learning model trained with proposed
features extracted from the data of randomly selected 4 subjects, we demonstrate that
the proposed user identification system successfully estimated the user with a mean
accuracy of 96.5%. We also demonstrate that the proposed system estimated the user
with a mean accuracy of 92.2% even when the number of repetitions of mouse operations

was reduced to 10 times.

Keywords: home appliance control operation, user identification, mouse operation,

supervised learning
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BERETS 5.
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T — S
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Hzn, TbOLOSHhLDOTYAMBEZLOBEHEETH 3.

3.5 EAFERTOvY
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X _
2= H (3.9)
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. u RHER O
o 0 FHAEDIEHERAE
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OmFEREMB L

Samples=10

gini=0.17
counts=[7,3]

w‘

@EEDTFHEA1LL gini=0.00
Sg‘imzlﬁg sample=3
counts:.[4 3] class=user1

V W
gini=0.00 G ERRA2MLLE
sample=4 Samples=3
ini=0.00
class=user2 COgl:rIj]lts=[2,1]

V w‘
gini=0.00 gini=0.00
sample=2 sample=1

class=user2 class=user1

4.1 AtED—HI

411 FHHEEEEDFHE

FYRELT VA MEHWTEE LBORMEEEEOHE AR OWTHAT 5. 2
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5.3 RET SHFHEZ AL IR O
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o =V VIIEE DIFHERZE

A OAER, BEATINER 5.9 1R eBDITRD, ZDIEMRRIXT79.0% THo 7.
RIZ, TIRERIC LD BREEROFHEZITV, @ANEYTH 2 LHW L 7=LLT O 8 fiD
FEEEzHCGRIlGZER L, Z0FHiiziTo 7.

o VU RBIEITEL IR

o 1 — YV ILKE DI
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AREOR EICEML TV EEX 5.

5.4 BAIABDEWICLZHE

ARFFETHIET L ARFEHED &5 P NBTHbNZ Z e 2HEL TV S0, ERRIC
12 NTffibiizd Z 23w, 2070, KRR THET 2 —BNRRKEO N E 4 NLiE
L, 4 \GOT =22V iiH i 2 iTo72. £F, 12 NOWBRE T — 205, BIEAICL AN
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D 4 NEEELHE URBICHHMEZ RS 2. RS, 12 A5 4 A2t 2 AaE68D0
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K 51112, ZORFEITIIZRT. 72720, K511 © 70U, SEACHE L 20
B 2R L TV AICHEER L, RICEKRZFFD 7L TIdRY. ZORDIEMRIE 96.5% T
HoTz.

5.3 DAER LD, 12 Nzl 3§ 258 DIEMRIZ 90.3% THozDIiIx L, 4 N&i#nld
25 A DIEMERIZ 96.5% THotz. UEED, FRKARREI AT aB3EHEINL 20D
NBUZ X BERANC BT, FHlEEE K E < BRI ZHEAES G STV 5.

LAaL, 510 2 B2 L BT D 2 —F T 5% U LDFR - 7@l iThbhTnd. K
2, 2—=H32—HF 7O, 2% 52—%6 DM TR TiHABITHOITVS.
BE 0 DT OWTHIE Z 77 7k L, HILU THER L 2AY Y RAZELAICHEES ¥
ZIERIT-TED, ZOFERE 17U ICHEIE3EBPFER L TH 72 &
DG, BEIEMEDHIY A XHIFIFFLLR>TLEY, BLULKRNIFHUEDR SN T
LESD#IEER T > TWEEEZ L, BEAM TV ADBTEET VS Z i,
FIER e WS DABICBWTHEEALUZ WS ZedRa b 55, ZhiclLTidsk
M EATO B D 5. FlZIE, FilkFEEERF LENT 2 2, Hbh 2R
Fo THATARHMBELTHBTEET 205 KO RMERPEZHNS.

5.5 FEYPT—AHDEWVICLZIETE

5.3 BLU 5.4 TOFMITIX, 100 ITHDF—XEHWTHIEL. Lo L, EERECSE
WTHIH XN 256825258 100 B2 Y — I oERLTE SR #MAMSHaIh2 2
EEELTBD, IR T 25 TROHBOHETH 5.

FIT, T 27— ZBEBBICES UTH¥E LG E ORBIMEREN D2 % W L
7. B HZ 5.3, 5.4 LEBEICSVM 2HWTITo 7%=, HEHOF— &% 9%, FHiiHO
T—2% 1HE L TW5. FMICEH L MERELRNZ 5.3, 54 LR 12 ATHHEHL
77 =Xty bBFELTHS. 12 NOF» 5 4 N T2HAEOERED 1T LT
W, ZOFHOREEERDTZ. K51 ICEORBRERT.
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£5.1 TR OREE
BT 2 FEF-AM FHETI— 2 BAIEOERE (%)

100 90 10 96.5
90 81 9 96.5
80 72 8 96.3
70 63 7 96.1
60 54 6 95.8
50 45 ) 95.8
40 36 4 95.3
30 27 3 94.9
20 18 2 94.8
10 9 1 92.2

DEo#ERID, 87— 2%0% 10 BIFREE TS Lzt UTH B0 E~E X
92.2% THH, BEX LTVEBAEEEZKE L ERl>TWwa. 10 BIEETEENIAHETH
256, 1H12ER) =T olRT2L LEHBAICE3~4 HTEEMNE TSI
7%%. 3~4 HTHHARETH NI, RERS AT LIIEHTHLLEZ 5.

7 — X Z BRENCI S TRHMEiIC BV T, #E L TR LT -2 2HWTWws., 2ok
SR LTHEE T —XE2RELLGE, MAFEEX 92.2% TH YD, SWHEETOMANIAHET
Holz. LL, FZEZEF TEEEZIT-o LBECEENEN T 2 2 WO A[REDK 5. 2
DHEE, 10 T DD OEETIEEREEIMET 3 2 [R5 5. SR~ 7 R R/E
IR TEAE T 2 IS D W THGEEZ 1TV, & LREIFZE (LD A 5N 58I RS EOH
WIS E 7 — 2T, 7223 2 - CIGRINAROFFEE 21T R ONEKRA
et s 5.
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True label

Predicted label
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