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R DI+ FEAHER 7 x 2 THE S 15 B 22 Bl % A
35, Zx, 757 & RFID % 7Oz & - T RSSI
DEFOBRENRELRL-OTH S, FBIDHRDOY 1~
R 7lgEiE 1s, 2s, 3s, bs, 10s ZilfTL, B2 HEHET
Hol-1lsk 4 RUlge Uz,

4.4 E/OERHE

REFIETIX, MM X 5E 7 OFfARMNE AT, €/
T; OFEFASE use_count(T;), T; DERAKR use_time(T;)
2135, 7, ANOi@i#iz kX5 RSSI D& M %2 W
T, B/ T, & T; MO EREE sim loc(T;,T;), %5
T5. X0, RBEFETIE, BEFICUA LEIR S R0

©2019 Information Processing Society of Japan

KOWDRT (FEXT) A; 2IEMT 5. 227 T, i
MHEDZEFNZ L 0 b T\W\W5E Z A0 h > T W3 E
2, Aj EEBELT W Z & B RTEE R 2 EERI [
useloc(T;, Aj) 2D, ZHZ&h, X7 T, EDIH
ERITDEL TELfEbNEpAbh 0, FHGHPHE)
NE—VOREERETE S, A—REIZBITEE /X%
DM L > THAI NG CBEPEUT 2525
N3, FlAE BREERNe e asoMEBET S
%L, RFA e AR FEND G BAIXY
7 7 RMERNL) R BEIT S AREEAE Y. A IEI O Vo
TGP B S X — > DR [EE & 2 % Fio TR
T5.
NIz L, R T, OREENRY L%

< use_time(T;), use_count(T;),
sim_loc(T;, Tv), ..., sim_loc(T;, T ),

use_loc(T;, Ay), ...,useloc(Ty, Apr) > (4)

(722U, NIZE/ DRI ORI, M IXEEX 7 DIRET
HY, FEZIFEHEEINEHD L T2, FHEflldEL) T
KLU, ZONRZ PVIZHL, mEFBEKZEMNTL LT,
ZHND & 7 O Z XD 5. A—OMOE/ D55
D—=D2DFHABDNP > TWIUL, Thed & ITHDE /D
R ZRETE 5.

UTRTIER T DREANY NIVOERFEEBRR S,

27 T; OFFHBIE (use_count(T;)) & % OFF R
(use_time(T;)) FARTH/ROND. £, X7 T, BHE
T BAAHD S EAEDGEE U 72 B % 8 2 T\ 5 D0 & il
WDFETHEST 5. BMEZBALGEICE/ Z2{HHLIZ
UCH-EHEL, TOHRIZHEMEZ FTE>TH» 5 1 oMk
WU THHEERMEE LR 2 Z &R NIEE S OFHEN
BT LREHET S, Znid, FIZRRYOLSITE /X
HonAIZL>TRE/ DFEAMKERTEY 2T v T
BEDRE, EHIZE) & RN D T e ) & i
IIRWI DBz, TV o EEIZ DWW TIIER
DL A3, B—DFHELTHRI =dDIZZ 50w
TR EFT S . EEICHE D WTE S W [ H B R 5 &
use_count(T;), F7-fbNTWE&RHY « v FU#%
use_time(T;) &3 5. use_count(T;) B & O use_time(T;)
ZDOWTH, Az 1 95 EFEREEITS.
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L L MEELE
(sim_loc) (use_loc) {5 AR SEYIRE R
T1 | T2 | T3 | T4 | Al A2 (use_count) | (use_time)
T1 - 0.8 | 0.2 0 0.7 0.3 0.7 1
£/ T2 0.7 - 02| 0.1 |08 0.2 1 0.4
T2 0.1 ] 0.2 - 0.7 | 0.8 0.2 0.8 0.3
T3 0.2 | 0.1 | 0.7 - 0.9 0.1 0.1 0.5

Wiz, RTOM (T;,T;) (22T, T; TADMEEAK
HENTHS 2 AN T; TOAD @@L X iz
&, FREZNC A NE @ L 72 L HE L, T OFRHE [E 5 %
simloc(T;,Ty) £§ 5. 88, 772X v 7OBIZIE
AR S BIGFHT D O 2RET D720, T, LFRIKLIHE
WO I N7z, Mo X T OB 112725 K5I
EHAEL 2l % AV 5

&I useloc(T;, Aj) W&, X7 T, BRI S hiz€/
FHINTWS LHE S R, @Egitick-T
Aj BIEBEL TV Z b o 2BAIC 1 2 A 5.

(IEFMEU72) KR 2 MLl z2 K 11TRT. £/ ICh
MENEZLETDRIZIDOWT, ZOEIBRT MLERY
TEIZEKL, NS DREARZ PLVERY, 2—2U Y
FERREIC O K BoE L E B 5. 75 AR —BIZZD
FHlZRET S ehTENE, FA—2 7 AX—IZET 5
%/%ﬁb@%@%/thfﬁ%f%é Zhizkn, #i

RN H 7 ICEAI N ) M EHEET DL
ﬁlf%%.

5. &R &7

REFHEOFMAET S 720, 1 N\OFREHPEHT S
45m? OF 7 4 ABEET, 10 O T ) % 4 HEFH L7
T—=REREL, RKFEIC XD MEHEES & ORI EZ
ATz, TOMEERRS. B, R [6] THEMEL 7~
BERE OV BIEVWEMIZBNT, L EHOERT— 2%
Mg 2sZ2T, KOBENREE T COERREERT S
ZerHBEE U

5.1 ERRIRE

RFID Y — & — & U T Impinj #® Speedway Recolu-
tion R420 ([ 5(a)), RFID % 2°& L T SMARTRAC %k
@ ShortDipole (X 5(b)), 7 ¥ 7 &~ AT ETALD
RFID £l 7 > 77 RAF2031 (X 5(c)) 2RMHL7=. &
WL 916.8Hz TREIEL, V—X—IlZEfiIhz 42507
VT F PR EITEEST S, 72, TV TS OmEHIX
BELZ 10m TH Y, WKL RMAFEKE TS 5.

s oflEEE, —~ ADFEEHEVEET S 456m? O
74 ABEE (K 6) [CE L. ARBBEIIAERD -0
WWHERAICHEELZE0TH D, MIZEEZFITNRWZD
D N DR % 2\ T T ITVERERGEA T BETH 5. BB
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AEHOLATU 2R TIZRY. 7TV T HIEEDON
fBizhdkezimd KO ICREBELTWS, 72, HEOKER
EFH7TIZHRETRT 10 ErICEC X 7 2BEE L. X5
W, HOCTRIEHICAM NIy F U THIZ2BEDHIAT
BHEL, BHHENTDAYD Mask R-CNN (2 & i &
AT VAN AT DTSR NN EHE %2175 VAT
LEMFELUZ., £/ OBE U7z RFID 2 70 1D %3
21ZRT.

ZDHET, 1 NDEEENA 7« ATIEEIT 2 4 HHE
DT —RERFLZ. ERUPETIc2TOT VT TR
MSEE X N7 REID ¥ AT A2 & B5@EDRY » TV
W53 T 5 (30,965,800) TH - 7=,
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2 Mg o e E 4T ID

pSE LY 34 1D
1 | "y bKRMV || 5 1,2,3,4,5
2 EN 5 6,7,8,9,10
3 At 4 11,12,13,14
4 NI — 4 15,16,17,18
5 ~THAyT 3 19,20,21
6 Ry 3 22,23,24
7 e 4 25,26,27,28
8 PPN 6 | 29,30,31,32,33,34
9 H 3 35,36,37
10 S>bHb 3 38,39,40
5.2 ERER

5.2.1 fERAMRAIMERE

E9E / OFHMRIOMERE % G L 72, B4 IXEBRIIRH
HIZH AT IZE > TR SNz 4 A OBESRT — 2 9 5,
ADBEDE ) Z2\\WOffio TWhOEMEEEHAERL, *
NzdH EIHHABRNNEEOFTMZ /T 572, €/ OFFHML
121X, MAHEOBE S ERDIZEDOY + KUY X
BXO FHHHEDORMEIRET 5720, ThbERRXIZ
BRI-GEDOKERZTMET 5. £/, ZAxDOFEIFE/ D
B &2 L A MHMEDE T 2 R— 2IEH DM 217> T W
570, FIZIEHREROAD I SIZ, HHINTVWEHD
D, ARG E AR TRUIMNIIZE A LB ZDRWIES
IZOWTIE, FEFOL L DR THIEEHEINEZ &
WZhb., UL, B4WRETHT SV r—va vTlid,
ZTNSDE BMEHINTWEDE S b2 HET 2R E
A HEEECOITE) %2 RELS 2@ Y] 2R B Th K
&<, ZORMEMNTETHEHARM» RS hE, Z
DORFMBATIZE / IXibI T W e AT I ENZ YT
Hb. Lo T ORMEAMEZZEAIELZLITED
EFMRASE R YD X 512216 555 FAli L 7.

X8 X9, KI10ZZTNhTNFHEHRK, WER, FlHz
RT. FNFROMIZBEWT, (a)~(c) BHE%2 ZhEh
0.2, 0.3, 0.5 & LZE&ITInd 5. &7 77Tl BE
DT 4 KoY 1 X% 1s, 25, bs, 8s, 15s & L T
Zay bU, &0y MRS 2 T T
N 1s, 5s, 10s, 30s, 60s & U= EDEEES S 7 TH
LTW3.

M8 HMINs, BENMY « > Ku¥ o1 b & OME
ENEEs L, BEHEIMETL, HAERIMETAZ L
PMHERTE 5. MEPBEINEY « v NP1 XN
&, B/ OWMABENEARZ LN TE, EHRIEEL
BN, NOBHEIL X2 EREHRADHEELE ) OfF
HEMEBAMLTUES Z 22k, BEEIEmL, #e
KPETT S, —F4, BECBEHSHY « > Ro¥A )
REWVEREZEHZ > THH ML T 2 Z 2130 i
LM, Ry ewnwotz, [HAFIEEMARE S UArREL
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8 0.3 THRAM 74.2 2R U7z,
5.2.2 (EHERE
REFHEZEMA U LI X B MEREREIZDOWTHE
filids. BEFETIE, E/PATL>THEDLOTWAIR
S, T WPEIRRBISER U2, €/ O EEH
DEFHEITD 1280, T OIWREBE(LBERE L TV 2 M
FIRIZ & > THH I NI D E ) OHEENE % BEAH & i
T5I LTS, ARTHEMLZFERTIX, BB
BELZ2BDH A TIZX > TIRE SN HEHRT — & H
5, \MOMMEZK 11 D L5112 13455 1.5m OIEfEIL
DENIZETENTEIvF 7 LT0WE. AWDEILA
RS AEEIZZZTDORILVHOMEZD 1 HIZWBEED
L, ZOfiENEREHWTRILVHEATE ) O EHEE %
fFotz. BHEIZDOWTHRIVEMTIRELTHYD, (B
FINIEHET I N2 VHOEED 1 e BEEDEILAD
LED 1 KD 2 SOHHOMFEIC L > THIEEINT WS,
ZOVYIRED RN A% M 12 TR T, mAMBEE
4.78m TH -5 DD, FHMEMEIX 1.2Tm TH O, €
JDOBBLFOMBEERIET I TOBKEEL2ERTE
TWa., d, KEBRTIE 1.5m &)L TOAYIAE HEE R
REHANTWE 8, £/ OAEIZEIZED NIBELEL
T LDfuLE LTWS, Ld->T, ARERIZIZEILD
Ul & 2 VN DR D L F T ORHRED HRHE S DiiE %
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REFEEZBEALUZZ 2128 5T/ OFHEHEIZD
WTC, REMGIZE OB L /22X 13 1I2RT. 22
T, W< O2PDE ORIV DH > TWBGEIMDE
JDOMEMEZEUSHETE L0 2FMLTWS. 2B,
ML 3 D EIRERGEE > TV DY, NTICHIAL
72 MATLAB IZ & 228 S RGEF TR T — X & 7 A b
F— R DEQSITHFEN N, 22T, BT —X &
TANHT — X DECFIKEL R \VKEE % M9 5 72
&, MATLAB 28\ T 100 A DO ZMGEE £ L, T D
T EEEDEEL LTWS. £/, M13 D& LTI
2ROV Y TNV (1B 40 ¥ > TV % 100 ifFT5)
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Confusion Matrix

500 17 2 0 12 0 127 0 0 0 76.0%
12.4% | 04% | 0.0% | 0.0% | 0.3% | 0.0% | 3.1% | 0.0% | 0.0% | 0.0% |24.0%

0 322 3 7 0 0 8 0 0 74 | 77.8%
0.0% | 8.0% | 0.1% | 0.2% | 0.0% | 0.0% | 0.2% | 0.0% | 0.0% | 1.8% |22.2%

0 27 378 39 0 0 E 0 0 0 84.6%
0.0% | 0.7% | 9.4% | 1.0% | 0.0% | 0.0% | 0.1% | 0.0% | 0.0% | 0.0% |15.4%

0 4 21 352 0 0 0 [¢] o] 0 |93.4%
0.0% | 0.1% | 0.5% | 8.7% | 0.0% | 0.0% | 0.0% | 0.0% | 0.0% | 0.0% | 6.6%

5 (o] 0 0 291 0 15 0 0 0 |93.6%
0.1% | 0.0% | 0.0% | 0.0% | 7.2% | 0.0% | 0.4% | 0.0% | 0.0% | 0.0% | 6.4%

0 2 0 0 0 279 | 122 0 0 0 69.2%
0.0% | 0.0% | 0.0% | 0.0% | 0.0% | 6.9% | 3.0% | 0.0% | 0.0% | 0.0% |30.8%

0 68 0 6 0 24 108 0 0 4 |51.4%
0.0% | 1.7% | 0.0% | 0.1% | 0.0% | 0.6% | 2.7% | 0.0% | 0.0% | 0.1% |48.6%

Output Class
o

0 1 0 0 0 0 B 606 0 0 ]99.0%
0.0% | 0.0% | 0.0% | 0.0% | 0.0% | 0.0% | 0.1% |156.0% | 0.0% | 0.0% | 1.0%

0 0 0 0 0 0 0 0 303 0 100%
0.0% | 0.0% | 0.0% | 0.0% | 0.0% | 0.0% | 0.0% | 0.0% | 7.5% | 0.0% | 0.0%

0 64 0 0 0 0 16 0 0 225 |73.8%

10 0.0% | 1.6% | 0.0% | 0.0% | 0.0% | 0.0% | 0.4% | 0.0% | 0.0% | 5.6% |26.2%

99.0% | 63.8% | 93.6% | 87.1% | 96.0% | 92.1% | 26.7% | 100% | 100% | 74.3% | 83.3%
1.0% |36.2% | 6.4% |12.9% | 4.0% | 7.9% |73.3% | 0.0% | 0.0% |25.7% | 16.7%

> v > o “ © A 2 L] N

Target Class

X 13: RFID D &% FJH U 72 8 Al 4 i 1=

Confusion Matrix

505 0 0 (o] 0 0 2 0 0 0 ]99.6%
12.5%| 0.0% | 0.0% | 0.0% | 0.0% | 0.0% | 0.0% | 0.0% | 0.0% | 0.0% | 0.4%

0 353 0 0 0 83 86 0 0 0 |67.6%
0.0% | 8.7% | 0.0% | 0.0% | 0.0% | 2.1% | 2.1% | 0.0% | 0.0% | 0.0% |32.4%

0 15 | 404 | 32 0 0 0 0 0 0 |89.6%
0.0% | 0.4% |10.0%| 0.8% | 0.0% | 0.0% | 0.0% | 0.0% | 0.0% | 0.0% |10.4%

0 0 0 372 0 0 0 0 0 0 |100%
0.0% | 0.0% | 0.0% | 9.2% | 0.0% | 0.0% | 0.0% | 0.0% | 0.0% | 0.0% | 0.0%

0 0 0 0 303 0 0 0 0 0 |100%
0.0% | 0.0% | 0.0% | 0.0% | 7.5% | 0.0% | 0.0% | 0.0% | 0.0% | 0.0% | 0.0%

0 56 0 0 0 216 | 36 0 0 0 |70.1%
0.0% | 1.4% | 0.0% | 0.0% | 0.0% | 5.3% | 0.9% | 0.0% | 0.0% | 0.0% |29.9%

0 44 0 0 0 4 273 0 25 0 |789%
0.0% | 1.1% | 0.0% | 0.0% | 0.0% | 0.1% | 6.8% | 0.0% | 0.6% | 0.0% |21.1%

0 2 0 0 0 0 0 606 | 72 0 |89.1%

Output Class
o

8 0.0% | 0.0% | 0.0% | 0.0% | 0.0% | 0.0% | 0.0% |15.0%| 1.8% | 0.0% |10.9%
9 0 11 0 0 0 0 0 0 177 0 [94.1%
0.0% | 0.3% | 0.0% | 0.0% | 0.0% | 0.0% | 0.0% | 0.0% | 4.4% | 0.0% | 5.9%

10 0 24 0 0 0 0 7 0 29 [ 303 |835%

0.0% | 0.6% | 0.0% | 0.0% | 0.0% | 0.0% | 0.2% | 0.0% | 0.7% | 7.5% |16.5%

100% [69.9%| 100% |92.1% | 100% | 71.3%|67.6%| 100% |58.4% | 100% |86.9%
0.0% [30.1%| 0.0% | 7.9% | 0.0% |28.7%|32.4%| 0.0% |41.6% | 0.0% |13.1%

e v » » ) © A ® 9
Target Class
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