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Automatic Houseware Registration System using Egocentric Vision

and Faster R-CNN for Informationally-Structured Environment
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In this paper, we present a system to register housewares in a room to database auto-

matically to maintain an informationally-structured environment. We assume that housewares

requested by a user are likely to be appeared in an egocentric vision of the user. The proposed

system captures the egocentric vision by a smart glass, detects multi-class objects in images

using CNN, and registers it to the database. We demonstrate the developed system enables to

register several objects in a room automatically.
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Fig.1 System configuration diagram

2 —AFMERADBEE SR

— AR 515 5 N A B HEIE, LEEOBLPEN
EEEIZRT 20, APITERGRCE XA E OISR e UTH
FAINTE 2. —BWIRERED 2 W3k o4 e LT—A
PR G2 FIH U 72 i5e b 8% . Hl 214, Pirsiavash 5 [3}
Faith ‘5 [4] li, |- ]\O)Elﬁﬁzﬁﬁ’ﬁz%ﬁ% vuluuﬁk‘a_éifl)f)‘
e UT, —~ AWM GRIcBlill T naRkicEHLTWS.,
7=, RHEHS 5]k, V=T I TNHATH5EENT— AR
HEIIRHLTT /) T7—Ya v RUOZEOEREZITD 22T, HRiE
TEDILRZ X > T\ 5.

SHEELUTWAYRELY FEXAZIZBWTIE, AR5 OAL

EFREWHRL ARy MZESE 572012, BEEIERT S
HWREMEDE VD D ZERINCET 20 ELRH B, BLlEZDF
BPODO—D2L LT, BEHFDO—AMUAIZERH U, ATE2EH
TIEETHOEAEHEVELERF DYWL, T O— AW AAIZIS
AREMEA S WS B Z 5N G, fEREND AL S WIS E — A
FRAG A R & BRI U, Wi T — X R— A 2 B CE
HTHZ T, HEEDOE WY — AR HEFTE 5.

A, BT =7 T TR I RFRIZAFTE, EHENC
BETHI TR AMEEEGRERLZENTE S, Ak
TH, AX— I RLRIENDEDDE L TR OS R —
ZWZEEL, A 2RAY =0, T4 AT LA LW AR TFN
A AEDAH A ZEFAREIZLTEY, AftkoEmwNlad Yy Yo —
22 UTHOMEE BN, AR TIE, 22—V 1R 7z—R2 L
TOEHBEEL, AY— N5 ZDONES A T 95— AT A
HEEIET 5.

No. 16—2 Proceedings of the 2016 JSME Conference on Robotics and Mechatronics, Yokohama, Japan, June 8-11, 2016
2P2-03a4(1)



bottle 0,999

Fig.2 Example of detection. Faster R-CNN detected the
bottle in the shelf with the score 0.999 in 0.089s
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Fig.4 Example of video captured by the smart glass
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(a) Successful case with UVC camera

(b) Failure case with UVC camera

(¢) Successful case with smart glass

Fig.5 Examples of bottle detection using UVC camera and smart glass

Table 1 Accuracy of detection

. Number of Detection
Camera device .
bottles/images | Rate [%)]
static 90/30 87.8
Smart glass | . .
in-motion 90/30 53.3
tati 87/29 100.0
UVC camera | . St lf: /
in-motion 87/29 64.4

Table 2 Frame rates
Camera device ‘ Resolution ‘ FPS

320 x 240 | 15.3
320 x 240 | 13.2

Smart glass
UVC camera

W, FY b7 =2 %N U TR U7z — ARG S, FER
TEkEE 5%%7710)%)1:1:%1@&'(%5 L ERWER LU, IF
12, ROV AT LDME L SBEDFEIZOWVWTIHERS,

5.1 :RfE

— DO HOMEIL, KV AT LITFEEL 72 Faster R-CNN Dl
%ﬁ%aaxﬁﬁﬂhwﬁi L THREINTWAREWI ETH
5. AFETHERz2y b =21, —RIZABINEZT—Xty
MZEDZEEIN/-HDT, E%%nn LU 726 DT AR,
FDD, HEYRmEZNGRE LT — X2y F2MEICHEEL,
2 NI =2k HEERTHIBRERD 5.

TOHOHBEL LT, AV— NI ADEHERES - HASH
BRSNS, ROV AT LTI, AX— TS ATHEX
D — AR EERIZ IR — N iIZiy Ty b7 —2IZBUE T
LZRENRDY, TITANY—DBEPSIFE LRV, #HEKIZ
%, AV — NI AEETYERRE P S T — X R=2~0 HE) %
PRETEMTE D LRV, URBHABEOFE 3 A FDSIEFIZ
L, AY— b 5 A LTCOERMEETIAAGETHS. £/,
ERERIRLEZESIZ2510 7Y MO K A SEEIZ & BHH
WBEOMEBIIMEETE RV, Bz, BEEOEHEIHILEL T\
WIRFE T, — AR A OYN % BT E R WATREMED B 5.

5.2 SREROFE
SHBIFIRD T OWTHOD O FETH 5.

#OEi MR O A TG AL E OREE TH 5. AiEZE M
WIZEBULENERE—VarvFy I Fvit&h, AX—bT TR
DL - BEEFHTEZENTEE720, — ARG SEGT D
@mu%%ﬁaf%mif®ﬁﬁ%%ﬁTé EMTED. £/
4 OFFET 5 ROS-TMS TIXEROEE L EHAL ZKEE T

NVERZBELTWS 0, HEIN R E T T IVEAZHA
Abﬁf SRR OIS EEZHETE 5. B&IIZIE, ARTxR
RzzWitk 5 3 LA EERE S TT — 2 RXR—AICHEERT
L5FETHD.

ZOHIIE, REYSEIZET B VAR AL R)LDERAITH
. BURO VAT LTy, — AR IR S B W) i
DT B R AW t@i@%ﬂi?é EMTERY. FT—X
X IZBFSNDANEERD 2 WIHEEREZAALT, BE
Yl DBIREEE % LT 5.

A
ARRFGEIE, ENZSERH R R AR A BT R B RE oD AHF 5T R B
FHELVR—FT -4/ R=vay (COI) Tarsnrizky,
Bz %7750 TH5.

SE

[1] Pyo, Y., Nakashima, K., Kawahata, S., Kurazume, R., Tsuji,
T., Morooka, K., Hasegawa, T., “Service Robot System with
an Informationally Structured Environment”, Robotics and
Autonomous Systems, vol.74, Part A, pp.148-165, 2015.

[2] https://github.com/irvs/ros_tms

[3] Pirsiavash, H., Ramanan, D.,
Living in First-person Camera Views”,
2012.

[4] Faith, A., Farhadi, A., Rehg, J., “Understanding Egocentric
Activities”, ICCV, pp.407-414, 2011.

[5] BH D, Bl gemsl, BERER, “Al Goggles: B INFEBERE % i 2
T S TNEGET ) F—ay - VN U=NLYATL, B
FIEHIBIE PR CEE, Vol.J93-D, No.6, pp.857-869, 2010.

[6] Girshick, R., Donahue, J., Darrell, T., Malik, J., “Rich Fea-

ture Hierarchies for Accurate Object Detection and Semantic
Segmentation”, CVPR, pp.580-587, 2014.

[7] Ren, S., He, K., Girshick, R., Sun, J., “Faster R-CNN: Towards
Real-Time Object Detection with Region Proposal Networks,”
arXiv, 2015.

[8] https://github.com/rbgirshick/py-faster-rcnn

“Detecting Activities of Daily
CVPR, pp.2847-2854,

No. 16—2 Proceedings of the 2016 JSME Conference on Robotics and Mechatronics, Yokohama, Japan, June 8-11, 2016
2P2-03a4(3)



