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Extraction of Eating Scenes to Support the Review of Eating Habits
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(b) Carry
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Fig. 1 Eating steps

First eating scene (II) Generating the training data

Images

\l/ Training data

Video with a person eating ——>

(III) Detecting eating scenes
Images
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Eating scene of key frame
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Fig. 2 Process of eating scenes detection
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(d) Step 4
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Fig. 3 Examples of the eating steps

x 1 BERIEREOES
Table 1 Definition of eating steps

BB < # EINT 5 Ei T 5491
1 Mo ETEEE-> TR EZTFLTWS BN S HENIED B EHT na@
2 BRYEETHRLZEENTEIF TV M S BEN T il 3 £ o [ 3(b)
3 BAYZENZANT NS REEREDOTITEAL TV BB & 3(c)
4 FREBNOREETRTZDIIBH LTS | FEMPNTHN TV ZIRED SKOBEICH S £ TR | X 3(d)
5 FHERFPOREIZE > TS IROBEZH 2 E R B4 3(e)

PO BRL . 13 p(a,blI,r;) DEIE T ZEZ 5
a, b VFAET DHEG T IFMRIEHD T E 7z HEfRE AT,
(3) Inpss WEHES 0125 FT (1), (2) DUIREED KT
(2) DF LHEDNEDHHD7-DIZHEET IV EHAWS.
£ p(a,b|l,r) DFEIE, X (4)~(6) DEIITERT 5.
72770, s, ldadDTF T — v F U IOHELE (IEM
LD MBI TEHE T 2 720/N S WIFER W), T i3T5~
T — MEEEEDO X2 M LD~y F o FORBME 2 R TER
L35,

p(la,r) = exp(—sa) (4)

Mﬂhﬂ——{1<b_® (5)

0 (otherwise)

(
zm&m={10a oul B g

0 (otherwise)

22T, A (5) DHEE p(I|b,r) 3T T —brit&->T
BHENAHEOMBEbDE>LH5LETHS. p(Ib,r)
FTr 7= hr 2HOWEEOT VL — Yy F U IT
RATE, BEOMBEOMERIE b PEMTHEHEITIEL,
BBV E U2 EITIR 0 L EHT D, £/, X (6) DR
#p(a,blr) BTV TL— b r BEX SNEIFOF L FHOA
BEREROB L EL LI THS. pla,blr) id, FLEHDAL
EERERT AR MLV (a—b) &, TYTL—bhritfZ
m&Nﬁbwvjt®vv%VﬁTﬁLT% R MILD
%ﬁ@ﬁ%‘éi} BIfE Tinit L0 /NI WEAITIE L, KEW
AT LEHRTD.

2.3.2 BEFREORRERICHIT2F BROMERR
it v b Igg (CX UL BEONE % B U726 %

© 2017 Information Processing Society of Japan

MNZERL, ERIIBITAARENL 5 DOIREEE K I HG
EEIRIES. 72770, ANCIEF, HOMEDEL SHE
ENTVARWHERZERLUZVWE S ITHERT 5.

2.3.1 HOMEREZFAWT, BT L EHOME a, b,
TRTOTF Y T — MU THER p(a,b|I,r) DKL 7
b5a, bIZLoTHRETS. MEINAEZFLHOMEEZ A
IR LT, BMEBR d 2ET 5. Zhic ko, BHER
B dicB 2 FLHOMERRERT T ML uyg 55
N3, R LIZKEERBOEEZ, H 3 I17ERT 2EG
DHl%ERT.

2.4 HET—4EAVEERYE
ERHEREVITRTO 7L —LI1R L, FriEoiiE

O, BIfEOBRBOHEZBEVIET LTS (K4

Z). EAHEORNIITOMED TH 5.

(1) BHFT —RE2M>T, A ITBT PG L ITHLT
a, bOAEZREL, % p(da,b) BERKELDH)
B d % %R

(2) KiZl t & t — 1 THE S NBERRE dy, diq DO 8
BUENE D D 2HE

BT — 2 & FAWIZHREIZBWT, X (2) D p(a,blr) 1

R () DESEHREND.

p(a,blr) x p(bla, r)p(a) (7)

X (2) DELRETNVOZEHE X (8)~(11) DL S ITEHEL
THET S, 72720, (il a OEEHTOREA RO E %
az, WHEOWEE 1, 7> 7V — b2y F 27 OREELUE DR
% T, , N7 NVOKELEOMELZ T, L3 5.



BRULEZSMRERE

Vol.2017-CVIM-205 No.15

. 2017/1/19
IPSJ SIG Technical Report
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*Images Reference vectors
* Positions between hand and head
* Threshold values in each step
Extracting the hand and head ~ Detecting the eating motion ~
Newest sample Finding candidates of Determining the eating Eating / Not eating
head and hand positions step
y J J 4
& l Selecting the point of the hand Finding the transition of sl i e
Single image hi Positions of han h . Detected result
best matching score and head the eating steps (Yes / No

X 4

BT — 2 ED HELHE DR

Fig. 4 Process of eating scenes detection based on training data
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5 SEEREREE
Fig. 5 Experimental setup
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Table 2 Result of detecting the eating scenes (Unit: frames)
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(a) Template 1 (b) Template 2 (c) Template 3

(d) Template 4
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(e) Template 5  (f) Template 6 (g) Template 7

Be6 77l — MEGR (LB FLEOMERFK, PB : B, FB : FHmg)
Fig. 6 Template images (Top: head-hand relation, Middle: head, Bottom: hand)

| ‘ Ground truth

Result

0 Time [sec] 460

7T BREXAIVY (B, i BRRERR)
Fig. 7 Eating timing (Red: ground truth, Green: detection result)
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(a) Failure of detection (b) Chopsticks perpendicular

of hand and head to plate

(¢) Failure of hand detection

(d) Failure of classification

of eating step

8 HaYEDREH (EfA LOBTFIIHFERREEXKT)
Fig. 8 Examples of failure of eating detection. Eating step is

shown in the upper left.
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