(®)
2017 2019

Sophisticated indoor context estimation based on real world data
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End-to-end Synerex

In this study, we examined a framework for integrating activity recognition
and indoor positioning, and in particular, we aimed to make use of deep learning.
In PDR (Pedestrian Dead-Reckoning), we constructed an end-to-end deep learning PDR that directory
acquires a relative position change from sensor data. We also propose indoor context estimation
using environmentally installed devices. We use noise reduction based on deep learning for BLE
(Bluetooth Low Energy) radio strength. Our data obtained through the research activities were made

available to the world via http://hub.hasc.jp. In addition, we have developed a system named Synerex
for supply and demand exchange as a fundamental platform for data collection.

PDR



B X C—19,. F—19—1, Z—19 ({3@)
1. WFZEBIAE 4D 5

BN T XA S OBRERERESE L L COITEIRRR AN, 2004 42 6#6ﬁwiv«w
TIEZL O ERENEONTERY, A~— b7 N EK L7 2009 £ 2 A0 H1E, 2EICE
< DOWFFEN T2 ST D, il 21 E Kwaplsz (1151529 NOHERFEIZ 6 @*E@ﬁ%i] nﬁké”ﬁb\ 9
EIL EOMREZH L CWD. RIETIZZ 70 RV =V v 72T — 2 INEDO FER2] 7 & D
BEtbEATEY, KT — % OIUERAIREIC 2> T D, L L, EREICB T 242I6H
ﬁ+%tﬁ§i&w.%5*O®E£&%&Efkbf®%W@u&mi2%0& YN
WiFi JINLZ OISR E R HEA TN D N, A~ — K 7 % O K& & BLE(Bluetooth Low Energy)
DOBERLNA T v OB % VTR 23 HEE FTHE72 PDR(Pedestrian Dead Reckoning) & O fjf
RIZE Y, B L @mERERS>OH S, Fixr b 2006 FITIXEE VT U A5 (GMM) & /%
—T A4 T IVT 4 VBT HES MR LAN BN ER 2 B < Disr L, S By, PDR £C
EMAT-EERTECREL, BNRNLICET 2R Z2ERB L TE . AMERMRETIEN
T XA MEEENTIE, 25 2 002 BRI HBICHOTEDICED e A A E
HIET HOTH Y, ZOFNEEMNIIMD THE <, FRICENICRHE L, E R T — 2150 T
TENRE & BN O A % B9 A T OMANERE .

ZE K
[1] J.R. Kwapisz, G.M.Weiss, S.A.Moore, Activity Recognition Using Cell Phone

Accelerometers, ACM SIGKDD Newsletter, Vol.12, Issue 2, pp.74-82(2010).

[2] Y.J.Chang, G. Paruthi, M.W.Newman, A Field Study Comparing Approaches to
Collecting Annotated Activity Data in Real-World Settings, UbiComp2015, pp.671-
682(2015).

2. WMHEOBEM

ARHFZETIL, TERMZED X D IITEERE, BEWEIN. ZEANIIT O O Tid7e<, e L TITY.
FlEWMRT =X EFHT D720, Bix RBREE - SRR W TEMR T — & OUUE % FEMRPIZAT
W, ORISR CT& 2 CORMEZIT 5 . BARBIZRAFZEEE &l %2 O BEEZ UL FIZZET 5.

(1) PDR R THE BRI SATERSGREITORAIC L BN T F 2 MEE : WAEV W
A2 = bR NHEHSNTND B NOATRENA T XX MEEEZEIT 5200 &
1BRk7 5. PDR IZ L VA2 BERE ARG TE 5720, BNREOHEENTREIC/RD. B
FRIC L D a T2 M HEE LITENERRL, S5IC iﬁ%ﬁ/bm/%Aﬁbt&m%%ﬁb
BN T XA MEEOEBHIN 23 5.

(2) R ﬂm%7A42%%Wbt§W2/7%2b% BETENRRA NeBNa Y TH A B
HeE 2 EH T H7-0121%, BLE <° WiFi, LIDAR kb‘ot?‘/\/fx%i’fgfﬁﬁﬂ CRETLILEN
tﬁi Lu. (1)@*$VWL’§° EffET—42 L LTCHDITHARRETH D, FICREE AR 2 KK

\CT DTN, ARE ) U BT D.

(8) AT —ZIUNEE : NPO i A Lisra ((ZEF#Y— & AMFICHEMNE) LaEfs L, S22 1 X
VSRR g v BB L B ARV R EZ DT A TSI BWT, EHATREMN A E
B LI-EERF— X OIEL D, RO EME o — 2 L UTHIHTREIZT 5.

@) BN TXAMEET T v 87 43— 205 :(1),(2),08) 72 EE2RHICERT H -0 K
ﬁi“/7 P =270 — VO EEEDD. FFZZ T RP—_LEEY 7 by =7 R Cd)
BRI SHEZIT, DB L5 a0 T2 MEELRFEBLT 5.

(6) BN=a T *2 MEEDIGAME - (D, THLND BN T F 2 MEERREZ W
SIS Z R 5. BARBITIE, KENICET S50tk - Hil5, 220 - B AR—Y 245 - £ —
NATFE T =2 ay, =—=07 4 T AONFOHR E21T 5. NGO CIERFZER T — 2 0
AEAL © AT A R I CHELT h O BIEFIE &dE S

3. WHEDSTIE

AWFFETIE, FEEFEZ BREICER S Z L2k - T, U A7 DIRWIFZEEHE 2SR L
TWD. PHEREX, 1TEhRERREIN & OV NN HAT O BUR &2 Y — g 45 L 4t ;,Kﬁnﬂah
T TENa T %A MEEHIN) Oz >N T HMFREZIT Y. LU T, [EEomrstE
BIZ DWW TCHEEOFEM A RT.



(1) PDR (AT BHAINL) SATERERBANORMEIZ L 2B = T F 2 MEE:

AT —=<TlT PDR O Nz hMEZR

J: é'@:{) 7!—:&7)&:’ 2015 45'5 9 H L:;‘ﬂ%ﬁ/@ L/ 5 _No PDR, Mo future. 8 Kohei Kanagu 9 Team UCLAB
7= PDR Challenge |=CUUE L7=5F— & % fve: 2.29[:\1]&«3:: 0.08[m) | Ave 5.870m]  StdDev: 304Iml | aue 9g3(m]  StdDew: 0.89[m]
AV, PDR a2 My - EE L E D

%. 4% PDR Challenge TE:HN=Y
VNV T — 2k, ZIMEDRE L
TNIAY XLATHHILLIEEDTHD ‘gg
(BEDIEfE, ROHEEISN) . R U7 —#
ThoTHLTNITY RAZL-TERRD
WA R REND Z &mﬁ 1T, Av— 74> OB EHAVZPIR OFEL XEZRL T
L. ZORBRROT-DIZ, L ZERBRBEERE - 7 /3 A - #EERE TO MR T — 2 UL & PDR
@mﬁfﬂitwviMb%ﬁﬁ%’jﬂtfﬁik VAR AREDM B E OB EED D .
FTERFEO LTI AR - T U = 7 HEITCITERER BN OV — A Z4T 5. £, EBEOHEE
151 TE) (ADL Activity of Daily Living) OiRi#k%a 21—V ORFFTHA~Y— 7 4 DHT
179 Z L IINEHETH 5. AIEITEIM OEERERORR], STkt Zicinzx, PDR T
DD FEXTELER A2 WS Z &I i@ﬁfﬁ%ﬁﬂ/T%XF%m%fﬁ H ASAFAE L 72
WRHIOENICIHWT, fkeny72 PDR SATEREERIC X 0 G o&H 4 BEHEE L, Faio
M7 /) T —3 a VLT ADL O ﬁ%ﬁo%ﬁﬁ%%%ﬁéé% I E CICEUS
L7 B OfTE 7 — 212kt L —F OITEI H D & 7 f+F Wz’:ﬁ ST LTy, 1TEIEM
FTCEGALERNa T A MEEOEBZ B T.£72,7 — % O KBFEALIZWENT 1 —
T == T OEREIT.

(2) BEZEBET A AZIEHALEZERNa 7% X MMEE -
BREERET N4 AL LC, WiFi JEHUR, BLE B —=r, LIDAR(L—WFHIFEEE) 24881 5.
FFIZBLE B —=2> & PDR OFHATIZ LY, FXHHINL & MacH i & MRS HE A3 D FIEZ Rt
+%. BARAYITIE, PDR & BLE B —=t® EKR (Extended Kalman Filter) ZHW-#a/ &%
BRET 5. RFRIIZERERE CORTEIEL BIgd 72O, FTIIEFEIFOREZITV, £
DREZITH & YERFICRFE LI OFA LG O 2 D 5. BRERET A AL LT
WiFi & BLE B—ar Oz H\5 Z & 2T 5. FHFEEICES LR R T — & 2 v,
SRERRE M B S b, £77, LIDAR (L —WHIFEERE) oOFIH MR % 2 FEICiTY, 3
EEIIBEIEMT —% & L CLIDAR T—% W70, AN T v¥ 7 0ouR Mk
#H 5. £72,6 22 EXP02016 THONT=T TS T 7 4 v 7 1HH (FEH - YERI « 4 X2 RS0~
DODEHMEDT v ir— MER) 28T BT — 22T, BEIRENO 22— DO HMSCT S
TT 4 IIERO—EREREE T HFEEHETS. £, 22—V OBEHOHETE & BEHEE 2=
LB EBRY —EADETEERE 6 22[ EXPO TIT 9. #iE Sz —V ORI
PRV, TETT T 4 v JIEROWMESLEN T FA MR AEITO LI, 22— ~DH
FOHHERE N EH CTE 5 Z L 2R

(3) FEMAT —HIUE -

R WD EH R T — XL E1T H 728 KB R RSBV RN EFRY — B %
AL, RERCT—ZINEEZITY. Fiz, %ﬁ%@ﬁ/b7wA~7mﬁwf%,W0%A
Lisra ® 020 T HN~—rT 4 THIZeE 1L, BLE Z W2 AT — & INEE Z ke rY
AT S . BBREIC K D H AR TE T — 2 BUE DO e 28 % . INTEROP LBJ <> G ZZfH EXPO
TOEMRT —ZIWELED D, NPO Lisra LHEEL, BN TFAMET 7 v b7+ — 24
ERAL, FHRT —ZINE L SINET —FZ ohrafiiaA X N THRIHTE 20 A BE L,
BEA N N TCOFEMR T —ZIEEZITH . 2 FEII Ny T —VOFATI R T — 2 IUEEITV,
3 AEEIIAEHAR CHLEMRT —HINELBNI T F A MRS~ —F7 T 4 v I T — 25T
ERBIAT OV & U TEBET A, F72, A X MET TR, 2 SFENSITIRFAEEITEIOT
—ZWEZEIT O BRI, A& 0T 2MRA L TW A AETERITEN T — X IEEFEBRE 2 W, #
BB EBRICAEIEZITo THLOWRNLT —HINEEITH. A~v— FL—ATOT —XIUETIE
T )T = a URREIZ /e D08, AU T, 1TEA Y b e R W CRIEER IR Y AEI T
7 — /a/%ﬁw,v AENEO T WO T, EomEmIcNE SN T — 2 1% [FEiR T —
Ha—RA | L LUTHIERIACE 2IEREL T 5.

4) BNa>TXAMEET T v b7 4+ — LD

BN THRAMEEDTZDOT T v 73— LA TEHERSIZW Ay T BERE~DA
g, (B) M/ DR ~DHRSME, (O FERIZRIEEN, Tho B2 5. £ ) 234
LRt ED 5. Emn/T%xﬁ%m X, A TOT —XINELE L, 7T T R
P — MATTOHEE BN VZE & 70 D . AR CREERGCT —Z Of Eif s Eon—h
&ﬂ@%ﬁzﬁ,%~NMT®QE%M%¢EHTQ<,@%ﬁ@ﬂy%u%@%ﬂ®%ﬁﬁ%
FFCE 5. B TEORE &L, Aol - KaE RO FEORMNEED 5. EitRT—4



IRED R r = D7Dy, = "BREOEFEEZED D, F72, WMRM T, A7 — X DIUEN
DR ESCA X T = DRDWEE WSR2 — 2 2 A4 T TONEPITZD L D F AT
S IR RS S, 22 FEIE, B) DR LERA~ORISOME b ED 5. BN
IR E P OFEBMP R L ARFToND. TV T L— NORBERERY, Xy
U7 L—va rOFERCRENR R > T, R ENSIL LRV T 5.3 T
(C) DIEIEATREME 2T 5. BRI, Y — Ml RIRFER R K O K DT b DAy —F &
VT 4 OGRS, #re o 08 LWDERERAE T ENE 2 72858 T, MR — MUl 2 fiE27
I T — F TR CTE D 7T v b7 4 — L EHEET 5.

(5) BN =T % A MEED I HBE

EEh 77 L Rear T o va VOB AN B ETHTERN a7 F A MRkl
W40 5 EBSH 22T 22538 « AR A T O =01, EE Y — 27 2 3 v 7 HASCA Z B+ 5. Bl S
TIE UbiComp2017 (2017 49 H) DRV —27 v a v 7 LTHETZZ L EZFEL TS, £
7o THE BAAL (PDR) 2DV T Y, HARTEI#ET 2 EEESH IPIN2017 (Indoor Positioning
and Indoor Navigation) (ZTCEEE= L _&EEMT 5. (WAL Competition Chair (25
£) BARRZRISH E L CT@FESHEZEET 7V, bIEEHEE T 771, (o) NFRENT, (D)=
TXANT =T ~—rrT7 427, @B AMHE, OBMHEE T 75—y, REnz
F oD MExOFIEZ ZTIETERWnn, BRa 7 XX MEEIZL D EBAGER T 7
V/or—va NISERERETH L. AHEITSAERETCE R, SlcRERA T b
2D R TED.

4. HFFERHE
PITFTlE, ABFZEIC L DR Z RS,

(1) PDR (BMTH BAMINL) CATEREEREINOMAIC L D2EN = 7 F A MEE:

AWFGETIE, @£ POR 2 EBLT 5720, WEFEEEZ W5, BITEOBENEE L #1750
BENLOHETE ZAT 9 TT NVOFEOT-DIIE, WADIEMERNEEHRE ANSIT — 2 L7282 D IHE,
AEEN VLI L 722, Z 2 TR CILEMNALE G % Google Tango, AJJ7 — &1 HASC
Logger Z AW TCHAS L7=. Google Tango TN ECAREIIIMZ TH A TR0WER T2 W
5 LT, WARDOMECBEN R A SR EICHEE CX, FHUBAAREZ RS & U TR E 2 BUE
X5, AR TIE 2 WLEM TOMBEREZITH 7290, 3 WILMEBEHRO £ E TITET LOF
B2 72020, 2IRTTMLENRT SADNLKELERT M EFETILERNHD. £, 3
WL IEMRALE G & [FIRFICEUS U7 Il & AT — 2 b v~ 7 4 V2 2 HWTET
FmEHETET D, T L TCRDEEN M g &3 WITiERY Mz AW TKEERY M LE
BT 5, REILERE A
0, 2B O JF AR N T

AEEENTVDEHLDOEE hsREE BEE
BOHE L. #5%RE o A%
11 4T, 209 %8 &Ik

M, T e [vey7y>7 ) EEZ2d
4,1 HITREE T VO ' 1
MHAT—%, 1 ZITREFEL

BMFETFEOLBFTMET — %

LB L DA, DN N
REFETH S REYY

EFE LSTM 2_—2 L L 1

ST, BB A AR (LSTM + Linear)

PRACLAETE, 174718, AR

BT D HEEE & EfRAE DR !
ok, BFED Y & BEEE l!ﬁﬁﬁmgm]
I LTS . BT EET L
DEFENATIA T — &, WREE
M7 =%, BEFHET VOB T — 2 2 L, REFELEAFAFEORKEZIT o1, Rk
LT, BETOHBIZBWTREFIED T NREDFY LIEERFENNS S, HEBE W
LR TE T2,

F o ATERERRET & LT, #R L v AT OIS RS ORit 2 T o T2, X0 AT
IR YT TR, DA THBREN, FOAORVTTHD 7 4 H— 2k 5
s LTERB L, ERE TR FRETH D 2 & ZMEs LTz,




(2) BEERET A AEBEA LR T X A MEE :
BRIEERER T /N A & LT, BLE(Bluetooth low energy) T /NA R &, [Bllslifa~— T %55
ELTEgE it L=, £7°, BLE 73 A K DAEHEE TIiX, BEVT 5 BLE ¥ 705D %
7y NEBRBENOBH DA X ¥ TE L, ZEREFMELZME S BLE BN EHEEIZHBWV T,
Za—TN Xy N AW FEEZER U, EREN 2 O MEHT T, ZIEESR
JE DL E IPKEEICRET S, £ 2T, Fingerprint R =AHNZICRDY, =2—F L%y
N =2 OFNAPRAELNTEY, BEOKENAIRRIZ/R> TWD. AIFRETIE, DT /A4 Y
VA= b a—F L PEFEERE DY ERHE S, Q=a—T %y hU—Z |2k
% End-to-end O EHEE A Lhig L, @REEICHEE CE 2 FiEAmEI L. () TlE, =EGES
BRI ) A ARESLKBEOHTEEIT O FECEHEEEZITo72. Q) IXefkEfE &
LSIM @ 5720, ZEE TIE ORERYZ W TEREEZIT o7z, Ry MU —7 O HEE
L, BRI a2l —varTERLET —Z TOFEEO%, EBRETIE LT —Z T
DB BTz, KEBB RS TOERT —Z TOFMETIE, T/ AV /A —brmra—4
M FRIEOMATIIRETH Y, End-toend D=2 —F /LRy NU—2 DIFE ) NEWIEET
HETEDZ L 2RI

ElERA~— B (G 1%, MO AZE—2 CHiZSY, ZOMREE, A~v— 7+
OB Y TEHNIL, FEMIRMEHEZIT) bOTHD. BAET DR D RIS 1Hz~10 Hz
ThoHIED, Av— "7+ O 7V U TEERTHHBIFRETH S, T 6 OMFSE T
KOWIEN S A~ —F 7 4 2O 3 RIT)r
& 2 55 om CHEE ATREZSAS, /A
RO 7= 2 [F] CHATIC 10 AR EE L
THVNERH LD, Av— T+ D
BEREAHETET 200K ETH D &0
IMENRH -T2, AW TIL, [RlSEA
v —HEHWERAT— T H D 2T
BENREEHEE FIEERET 5. Ak &
B, A=—F74>2CIF 100 Hz L ED
IR E EMICEHIICE e,
KO Z L ALEHEE T D 1A TIER
BRHEE DN LV, F 2 CHFhxl, —ER
MFHA L 72 RS SRR 2 e e+ 5 ik
EREL, BMRERWZA~Y—T
F v DRRIEHEE 2 FIREIC LT,

(3) {7 — & N

FHR T — X UE T, POR [T OTFT — X ATEREHT — %, N7 —F# R NEL, £
D—HNZHOWTIE,  http://hub. hasc. jp %@ U CHAIZAB L, HRDZL < O#FZEE IZH]H
EnTWa,

7o, AT —ZIZOWTE, ~— T T 47T —2 L bEEL, BeARIINETH D
D, EFETT — LT 5 7 DIT NPO ALEE ot — © AW SEHE (Lisra) & L, [
BLTRLTT7y b7+ —Lb] OBEZEDTCWE, 2077y 74 —LZBL T, xR
S - B CHAEIZE MR T — X OIEHN AR 72 5,

4) BN T7xFA MEET T v N7 4+ — L OREE

T —HWWEDT=DDHSE L U T, BAZHLT T~ N7 4 — b Synerex DIFFEEZED TV 5,
BHNarT X2 M TRS, AROIUEL FTRETH D . ATl « /i & o L s
X%, ERo MPEBL TR LTIy 74 —L4) OFEELTHIEHLTEY, ZH7eT R
T LEEEEEZEBTX D,

(5) BNz T XX MEE DI AME :

IPIN2017 TiX, PDROEEEa > XT 4 v a v &ME LT, £/, ZDOHO IPIN IZBWTH,
xDR Challenge & L CEERMMIN L E otz 5 ¥ g 2B L, 2019 420 IPIN @ xDR
Challenge IZB\WTIX, 2 DOEMATINL c 22 B LT, o, LB REY NI —7
HE I B ZE O R LR GGl 7 A R NI T — A W ED 7=,

WFERCR

(1] % FEth, BEHE B K AR, R Wz, o (ER biEa~—» 2 HnwizA~—Fh
T4 2 2 WOLRRIEHEE, I AL 2R SCEE, Vol. 61, No.2, pp. 362-374(2020)

[2] Kenta Urano, Kei Hiroi, Takuro Yonezawa, Nobuo Kawaguchi, An End—to—End BLE Indoor
Location Estimation Method using LSTM, ICMU2019 (Best Paper Award) (2019).


http://hub.hasc.jp/

60
BLE 2019
58-75
DOI
Kosuke Watanabe, Kei Hiroi, Takeshi Kamiyama, Hiroyuki Sano, Masakatsu Tsukamoto, Masaji 60
Katagiri, Daizo lkeda, Katsuhiko Kaji, Nobuo Kawaguchi
A Smartphone 3D Positioning Method using a Spinning Magnet Marker 2019
1882-7764
DOI
, 59-1
2018
150-167
DOI
, 59-1
2018
138-149

DOl




61

2 2020
362 374
DOl
Watanabe Kosuke Hiroi Kei Kamiyama Takeshi Sano Hiroyuki Tsukamoto Masakatsu Katagiri 27

Masaji lkeda Daizo Kaji Katsuhiko Kawaguchi Nobuo

A Smartphone 3D Positioning Method using a Spinning Magnet Marker 2019
Journal of Information Processing 10 24
DOl

10.2197/ipsjjip.27.10

27 0 15

Hitoshi Matsuyama, Kei Hiroi, Nobuo Kawaguchi

Hybrid Activity Recognition for Ballroom Dance Exercise using Video and Wearable Sensor

International Conference on Activity and Behavior Computing

2019

Hitoshi Matsuyama, Kenta Urano, Kei Hiroi, Katsuhiko Kaji, Nobuo Kawaguchi

Short Segment Random Forest with Post Processing Using Label Constraint for SHL Recognition Challenge

International Workshop on Human Activity Sensing Corpus and Its Application (HASCA2018, SHL Recognition Challenge)[Poster]

2019




Yuta Yuki, Junto Nozaki, Kei Hiroi, Katsuhiko Kaji, Nobuo Kawaguchi

Activity Recognition Using Dual-ConvLSTM Extracting Local and Global Features for SHL Recognition Challenge,

International Workshop on Human Activity Sensing Corpus and Its Application (HASCA2018, SHL Recognition Challenge)[Poster]

2019

Kosuke Watanabe Kei Hiroi, Katsuhiko Kaji, Nobuo Kawaguchi

A Smartphone Short-Range Path Estimation Method using Spinning Magnet Marker

the 9th international conference on Indoor Positioning and Indoor Navigation (IPIN 2018) [Poster Session]

2019

DICOMO2018

2019

Kosuke Watanabe, Kei Hiroi, Takeshi Kamiyama, Hiroyuki Sano, Masakatsu Tsukamoto, Masaji Katagiri, Nobuo Kawaguchi

A Three-Dimensional Smartphone Positioning Method using a Spinning Magnet Marker

the Tenth International Conference on Mobile Computing and Ubiquitous Networking (1CMU2017)

2017




Kotaro Hananouchi, Junto Nozaki, Kenta Urano, Kei Hiroi, Nobuo Kawaguchi

Trajectory Estimation Using PDR and Simulation of Human-Like Movement

The Eighth International Conference on Indoor Positioning and Indoor Navigation Conference (IPIN2017)

2017

Kenta Urano, Kei Hiroi, Katsuhiko Kaji, Nobuo Kawaguchi

A Location Estimation Method using Mobile BLE Tags with Tandem Scanners

International Workshop on Human Activity Sensing Corpus and Its Application (HASCA2017)

2017

Junto Nozaki, Kei Hiroi, Katsuhiko Kaji, Nobuo Kawaguchi

Compensation Scheme for PDR using Sparse Location and Error Model

International Workshop on Human Activity Sensing Corpus and Its Application (HASCA2017)

2017

Ml SMM

uBl

2020




uBl

2020
PDR
uBl
2019
PDR
uBl
2020
2
2019 (DICOM02019)

2019




BLE

2019

(DICOMO02019)

2019

LST™M

BLE

91

MBL

2019

HCG

2018

2018

2017

(DICOMO02017)

2017




PDR

2017 (DICOM02017)

2017

BLE

2017 (DICOM02017)

2017

Kenta Urano, Kei Hiroi, Takuro Yonezawa, Nobuo Kawaguchi

An End-to-End BLE Indoor Location Estimation Method Using LSTM

1CMU2019

2019

Takuto Yoshida, Junto Nozaki, Kenta Urano, Kei Hiroi, Katsuhiko Kaji, Takuro Yonezawa, Nobuo Kawaguchi

Sampling rate dependency in pedestrian walking speed estimation using DualCNN-LSTM

Ubicomp2019

2019




Nobuo Kawaguchi, Junto Nozaki, Takuto Yoshida, Kei Hiroi, Takuro Yonezawa, Katsuhiko Kaji

End-to-End Walking Speed Estimation Method for Smartphone PDR using DualCNN-LSTM

The Tenth International Conference on Indoor Positioning and Indoor Navigation(IPIN2019)

2019

Hitoshi Matsuyama, Kei Hiroi, Katsuhiko Kaji, Takuro Yonezawa, Nobuo Kawaguchi

Ballroom dance step type recognition by random forest using video and wearable sensor

UBICOMP/ISWC"19

2019

Kenta Urano, Kei Hiroi, Takuro Yonezawa, Nobuo Kawaguchi

Basic Study of BLE Indoor Localization using LSTM-based Neural Network (poster)

Mobisys2019

2019

Takuto Yoshida, Junto Nozaki, Kenta Urano, Kei Hiroi, Takuro Yonezawa, Nobuo Kawaguchi

Poster: Gait Dependency of Smartphone Walking Speed Estimation using Deep Learning

Mobisys2019

2019




Kenta Urano, Kei Hitoi, Katsuhiko Kaji, Nobuo Kawaguchi

A Location Estimation Method using Mobile BLE Tags with Tandem Scanners

HASCA2017

2017

(Kaji Katsuhiko)

(40466412) (33903)

(Hiroi Kei)

(30734644) (13901)




