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Adaptive tabletop dish recommendation system
by the recognition of realtime dining activity

Yuriko Kourai’  Yuichiro Otsuka®  Tomoo Inoue’

A tabletop realtime dish recommendation system according to the current dining status is
presented. The system is named Future Dining Table (FDT). This recognizes the
movement of the chopsticks to the dishes as eating activity. It estimates the current
dining status from the history of eating activity. Appropriate additional dishes are
recommended in realtime according to this status, showing the pictures of the dishes on
the table. The eating activity and the dishes, and the remains of food can be recognized
by the video from the camera installed above the table. The system is assumed to be

useful in making up for the staff shortage in the Japanese pub.
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Fig.1 System architecture
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Fig.4 Frame image(left) and Silhouette image of arm area(right)
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Fig5. The color is given to each edge of a plate (left) and Extraction of yellow plate (right)
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Fig.6 Example of eating action
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Fig.7 Food recognition
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Table 2 Accuracy of eating action recognition in FDT

PR AR EEES F &
A 0.78 0.88 0.82

B 0.96 0.96 0.96

C 1.00 0.75 0.86
) 0.90 0.86 0.88

#* 3 ADR O & HATEIREMOR
Table 3 Accuracy of eating action recognition in ADR

PR AR EEES F &
A 0.95 0.79 0.86

B 0.82 0.75 0.78

C 0.68 0.54 0.60
) 0.82 0.69 0.75
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Fig.8 Different types of food used in the experiment

NVl OFBEFHHNCIE, X=X s v xS A — Lk KEFE 500g, /) HIEE
S)E M LTz, v AT A0S HIl U7t R AR i & SEEHINC X - TR L7 B R % bt
# L, FDT OFREHEEORE X ML 5.

4.2.3. REHEFR

FRICL > THOLNTZ 3 NOBBREOKREZNERE 4, RS5ITFRT. HEROWK
BREEIE, FDT OEBRHETEIZIBUVNT[75% * 50% * 25% * 5% Dz~ Liz & &I
EFNEFNEERERBIEMAA—F L N THEINERLTWVD. HHEDOTV AT AOHEE
Pk b ENREBEOWRE T & DTV 9.6%TH Y, FDTIZEROEE L VL DI
BEZAEL - TWERbholz., —J, ¥ — U O A7 AOHEERRE & EH
BEOMHEBRE L L OFEIT VR 22%Th -1~ HEKRR L ERIERE OV & DN
WCREDSTZOIFHEERE 15%D L X THY, tMOHETEEDOHEEIXETDE S% LT
I % - T\,

FDT T, BiQMAERIC XY IS 50 2 REROER(E 2 /180 % B L CREHfEE
EIToTWDH I End, BHEOEENZWREITELEZHRE LI WAIZHEE ORBEN
LRV, Fh, BATIZ LK, THEOBRMEILT DA ICHBREM TOHE
BROTUVRKREL 2o Tz,

424, EB

FBIZIR 728512, ADR ZH DB ARANE D HICLEREBEREEZ TOREL,
ZOEHE BAECHERRE N SEEBERZHET L W, ZOFEOREIE, ko
B OX)lkz2z2 T rENafELEHETHNIE, BEEREENREITL
IFIEIE 100%DRBECERBEEZMD LN TELHTHD. —F, KaLLTUL, IFx
=V DEIICEARKEDDLETOBRBRIEDREEFIC L - TR W TIXERRIE
BEHENRETHLIENEFTOND. ZOHEA, REHEORKEIZI N TREKZ

(©2010 Information Processing Society of Japan



TP AR
IPSJ SIG Technical Report

HETOERRBEZEMIZTH TEEZNENWHIZELEIBTHS. BFHEBEAORT
BT BET — & (B 21X, FBEERIZRIE L, fiEoRiER & E U2 33T L
&, BIEZOREZ AKX D ETICE LEEBEAREE G TCENIED 21 Ef
RTHLARETHD. LML, PO TORERICHIGETERVEARLRER V2 RFT
DETTIAN—2RETHEN G DDA, EBIIRNHETHS.

AWFFE T FELL UG A X DR EHEE J71EIL, Takeda H[9]D ¥ AT AZBIT D
PR R G ORI 3% T~ D &, FEL WO BLETIE LR OERE R RTHEY &
KEE NI DT TIERY. LL, [Fry—nr] OLIRBKZIHERRBHOT
BINHREEZR S OICE L CHBEROHEENATRER -0, FREHEEHFIE L L TORMMER
BV, CHLLOHEFEL—E—HTHLID, SHBOMELE LT, LoBEOFEN
HEFTES~NEUVEZOND LT IENREZLND.

£ 4 GBI DEREHE%)
Table 4 Estimated food remains for green soybeans (%)
VAT ABHEE | BREAO | HBREBO | #BE CO
Uik RREE | EmMER | smmme | Do TH
75% 60.0(57.1) 60.0(64.3) 75.0(78.6) 65.0(66.7)
50% 40.0(42.9) 40.0(42.9) 35.0(47.1) 38.3(44.3)
25% 10.0(14.3) 20.0(28.6) 10.0(21.4) 13.3(21.4)
5% 0(0) 0(0) 0(0) 0(0)
F o OADBEGEENDEREE %R LD O.
OWNITE R L 5 EHEE.
£S5 Fr—rUIlBITDIEEHTE %)
Table 5 Estimated food remains for fried rice (%)
VAT LADBHEE | HREAD | HEHREBO | #EE CO
Uik i wmER | EmsR | Emgp | oo
75% 53.3 62.7 73.3 63.1
50% 46.7 40.0 60.0 48.9
25% 30.7 20.0 37.3 29.3
5% 5.3 1.3 9.3 5.3
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5. BEME

AWFIEN TSR E LTV DR FHEICET 2HF48I21E, inamo[10|% DR H I —F ¢ 3
— F &R, %Ef@ﬁﬁi%ﬂﬂ%x%ﬁﬁum@&w%%hé

£, REICBTSaIa=r—arXEL LT, RELOADORERHS. AE
oo kiz %m@ﬁfﬁ L5 BE 3 2 L o> CAFRICI T 2 35t
IO VAT LATHH[13]. ZOETIE, AIFEORICAEFITHORRILTEDL
T, HFICRIIRI LB SN D EEICITERES .

KRS & FERIC B EFITEI OB 21T > TV ABIZEH 2. Chang 513, A EIC RFID
CEBY VYO 2EEOY Y EHBGAALTE Y AT A ERE L TWA6]. S D%
T, B2 —PICBI2AFELZBELTEY, BFICBOTHEZ EDL SR
WEEVIERNLREBRTI2EN/EHEKS. L, BEEEOFHIICIIEEE YO
FAENARAIKTH Y, Chang HDY AT LD L H T — T NICEEY U H ZHBIAA
PR EEHETHILERLS. F0D, EMREHMNTRETH D —F, HEE
OEBHEHHEICBWTHEATIELEZ 2 A LZTOEA IR MIEW. KIFEIE, —KIC
BELOOHY, BAIA MRV A TETZ2ANTEFORBEZIT Efﬁﬁg@
WRoe L 13 5.

AR L FREIC I A T 2R LEBABIC L > TRFEERBRL IO LWV IHIRRIT
M<Oﬂ%6.%@loumB@ﬁnﬂﬁém.ﬁ6ﬁ,%%ﬁ%ﬁﬁﬂ%ﬁé%@
CWFEOREY AT A E VI bOEBELTWA. FHEENRFICBIT 5B O
DI, MOHDFT YA L RBERBANDA v —, AXTWBHBICZELLTNL
FERREET AT DHIENTED. F, ZNICEHEL TREFRROBH# L LT,
M®u%ﬁm,mmﬁﬁmﬁﬁ BB B O E BRI L > THEEL TV A,

RO OWFIE L ARBFFRICEB T DB IR O F LI ii%£%§<mm@ﬁ®ﬁ%
BRI R O CIXRHEO FIEEZ AN TV A, 51T, MLOALE K H 51 & LT Hough
THam AWM E A LT B, R TIE, @fEROL %AW TILON &
ERHLTOD R THRD OMIEL TR S.

F 7= Takeda 51X, BN OB B FOBREZ B FRIERFEROTEEL ILIET D H
TEMT 22 2F L &2BI%E L TVWA[9]. Takeda H D 2 2T AL FHNTIR I BREE N T
BINEHEHOBKRICILE AN, BFROREBEOEREE2RHIVAT LATHD. BB
VI RTIERILTH DR, ez Ans%, BEPICU TIVE A LTEET
BBk T o EN/ RN E WV HIEVRD D.
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6. £&EOH

ARG TIE, EMROANDFEHTHLIREFEL VD REYORELRIG L LT, ZD
BEEAZIEHT 52 L THERIERY —CANKIETHEEZ R L. #EVRAT A
Future Dining Table(FDT)i%, = —VORFRWZHBIL, ZHICESEZ IV TALX A A
TIEMBEOHELZITH). ZOFIZLY, ZLOBERSY RBLAFRRERETH
NRBEDY—EARNHE LWVEBERR E~OBEANEZLND.

REVAT LAFDTIZ L 2BEITHRMOE LRI L 72, ZO/RE, Bk I1% 85%
ULETho, ZERLEHSRBE CERTHEZRET2HF0/HERIENDN - KRIC,
BIEREOHERELZRIE L. TOME, HEKRE L ZNEEDOZITR K 10%H(4
Th-oT-.

I AR —EE, BEprIR AR IE(C) B R RETFODOER
XEV AT LOBFREMIE] (22500104)12 L 5.
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