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Abstract : Conventionally, the dietitians observe after food intake image and they measure amount of food
intake by comparing with food intake image. Measuring standard is vague because of their manual
procedure. The dietitians are needed hard work by considering large number of patients, menu, variety
of amount of food intake. Therefore, there are some demands such as automatic measuring for amount
of food intake. We propose a measuring system for food intake using neural network (NN). Basic concept
of this system is comparing with difference between before food intake image and after food intake one.

The proposed system captures whole tray image by the camera and it extracts dish image from the
tray image with the NN. Food image is extracted from dish image with image processing. Finally it can
measure amount of difference between before food intake image and after food intake one. We show

effectiveness of the proposed system by simulation.
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Question 1
Do you need measuring system for food intake?

1. Yes ==+26 / 57
2.No =--2/ 57
3. No thinking===29 /57

(a) Question 1

(Question 2
Question for no thinking man.
1. We should take this system. 0 / 29

2. We have an interest this system.

12 /29
3. We should consider this system.

5/29
4. We don’t have an interest this system.

4/ 29
5. No answer. 8 /29

(b) Question 2
K2 72— bhRERSE

B 3 IRR T AT L

VAT A ER 4IIRT . EV AT LT
. 2MEALIC £ B E2RIERIUST 72 A 7 4
NN 2 X B EREET TV AT A, A FOE

MEGHIH Y 7Y 27 4, BT —F N— 2,
BENEETEY 7V AT ARG EHIND, 720
INEDT T VAT LEIAL VY AT ALY
Yo LT7ur g ae L TPCITHEMSIIL, X
Za—FErHEHIEHE L THPC LTt v
TA VLD, BRI TY) —OBMIZIEE
HNLASERTOEBGETIEIRL, BRI LIk
95 EMOmE 2 ARG e T 52 &1
Lo TEMEIND, REVATLAZEATSLZ
CIZE D T ORESIIFEE N2,

- IR 22 ) 7E A3 W] RE

C T — Y EHDEE D)

- JERE [ C BB EHA AT AR

- —EDFEHE TR E T RE

- R 722 BB O AR E H ) HE

CEE N7 & R AR R

| 1 Capturine tray image |
l IE‘&\\ ‘ \,i'ig'yﬁh

2 Extraction of dishes

—

Dishes database

3 Extraction of foods

I 4-1 Area measuring | L T2 NN measuring _|

I 5 Cut put of results l‘/a

Food
Database

K4 JATFALHERREUBTO—

3.1 RO

F9. BEROMENICZ X 5 BEHE0 8 % i/
T 572012, FEHOITFEITEERRO T IZH 5(a) 12
R L) BRER L T ) VARELO B ER % X
5(b) D & ) IZEIK & M IZKE L TV 5,
CHUZ LD 5(c) D X9 % BEHEAIX 5(d) D &
INHEINEND Z ENUHEE B> T\ D,
3.2 FLADMSARBOME

I TIE. BEREEY TV AT AORERER
RS R TV AT ATAEWT —FR—A



AT HEN RSN L EHDHEREMWT, &
DM A6 Efr ZHEET bo

Reflected
light

Image without filter

X 5

(d) Image with filter

I 56 D N

(c)

LAAEEH NN OFfEE I 6 128 T & 9 12,
SEOMERMCTCHL, ZTONNDATEIZIE,
BAOIEZ I WIS 2 L & W,
HREEFIC B 5 EZROPE M ok s (1
FH) . BEHROBREGESAIMEE LTAD S
Nt, o, o=y PEIIESEH L - A%
BT %0 FEHT LT ZALF Q)R TRE
NHZURABBPEY2 2 HT %, NNIZXo
THhENfEDH B, RbEWEX L7
IR — VITHET B BN, AT SN L
e st S s, 2o0UMEBENE, 37
AT THEHFEGEEZID AHR, ZOHEO 2 fE1L
WPRAAT 9 o RIS, MBS & BT — & X —
AV AT LB THEEGEDHERE TS 50 2O
DELROEHRE L, P LA TV B ELERD
¥, EFHFOEE. IR, 2o L 2 wiii s
L TWwh,

AW,-]’-"I’I‘ (t) =-€ ﬁOf'i + aAI/Vi]l.‘_l’k (t - 1)+

BAWE (¢ - 2) (1)

CZTAWIRY A bOBIERE, £, a. BIXER. O

E—RALERE, o ld 2 TN EIRT

B 7 1R &) SRR S —EDRIET
E{§EZT ) B LT, 208 h i LEE S
ENERB L OESE NN ICATT 5, Az
F=FR—= AT AT AL )EEE L 7215 % NN
AT L72E OIS & A NN BB AS5RK
FERLE. 2o ) B LB HYO &5
rECLOLHMINL, DRIZX ) EZEIHE

| o] [ o] [ o]
L}

B 7 NNOYOHL i
—Ji. BEEEIC NN 2R3 2 HAHIE O X
DE)THB, 2F 0, WMEEFOETOMR
R I VR L, BiriEEd 5k
DEZOLND W, LpLehb, YAT AL
2, 3H O NHEHFET A #HPHCTHRHMAS R 2 a8 14

6 NN ZX 2R {GOMHE

60



WCERT LUEDND L, 2 THEELILHFRE
% B9 2 B Tk 2 <L B0 72 LI
BA&HW NN I L 5 EdfRElE AL Tw
5o

T/ NNICATT 5 AHROLLE, #E, #o

X (WFE R BUTOIH) 7MY XA

LoTkdHN5,

(a) 2MELD 7DD L EWEZZRET 5. L &
WL D RE WA SnhT, "1 EFEE 0"
HFE 5T 5

(b) 8 ITEEIMEHALEE 2 Fhti L. 2 Lo / A
AMEERTR D o

() "T"HZEIPEALTVD (@ UfEIC "1
H5) W ENENTNVFETEMNT B

(d) VIO x Hl, v 02 EILERME,
/M % RD % o

(e) RoOZHmAM. H/MED S EIROME, fD
Bsako b,

3.3 BN SBMOHIH

REV AT LIBWT, BEMOFHNE4T2 9

BA ORI E L CTESER> O &M 2 i3 20

HSWLEE R D, EMOMBLEO 7))V T X
200 2 PUFIIRT

W6y vy T T 7 ANhS ERERGE

B L. RGB O, HOEI{%7/2F 2 ) Hid

w2, LEWELRAWCHEGT 2 ELT %,

(@ LEWEL LomFEL "T"#HHE LT 5,

(b)) LEWMEL D /NS VEHELY 0" HHELET S,

I

> : _/G nlu E‘%E iﬁjﬂ‘o)iﬁ \_/C HOH Li/ﬂﬂ
DE FHRIT &%OO§~\W%W®/4X%
B 272012 8 B IGHELEE 2 4772 9 o WU

SLFRICRE LT, UERIZLZ 1 |25 100 | &
T@W#%Eﬁ’%m%’tﬁﬂ%fﬁb 5%
BRI CRATEE AR IS i 22 P I 5 4 & L C
V5o 81&15H1ﬁﬁ&.ﬂﬂ0)%§ T D5 OV ALEE
21779
(a) "1"WFREBHEET D,
(b) #HEFEL/2"1"HWHEL
¥ %

L HEOT A VEE R

61

(c) IET_-E@7J\JI/ B0 R "1 WEH N
X, ZOHEEIZE LT NVE uxETZao
Z D1k, %&@7AWﬁW®¢bu%%?

D bo wEIZ
SR DT E O e E
3.4 BMOEEEOF
3.4.1 NNIZX2EBIEHE
C I T FAAEE & AR NN Ok
THREMOE G ZHE L, £S5 71
V=% RBINT 2 HEERET 5, €OT VT
A L% DTSR,
(a) ARy AFENEL LVGHE (B2
Level-1=0%, Level-2=20%, Level-3=40%, -,
Level-6=100%) L. &M FEE 100% (2
TAh0) —Acal xHMNT 5,
(b) EBOFEEM 2 MaEIZHH L, EEL )L
THEETS B o
(c) MR ATY) —ald @ NTHEHT %,
acal = {1 —(FEEL IV D %) /100 xA cal
(2)

VRSO NOVEE T B2
wAMEZ KD B o

3.4.2 MRIC X5 EIENE
FELC NN IC & 2 &M EHI & MG L7248, 5
B LSRR EMERIITHISTE WS
EDRTFHEND, BIZIE, EMOREEIZH LT
(. A OE 2 fil R S A R AN 72 1
H(E—RX Y M, HERLE) 06 [ ZEHET 2
WREZ ONDL, T2 TEHEESIZ, BAMOWH
(W) 2FHT 2 HEE2 RS AT 20
TV ATLADOFRET LI LE L, FOT
VT X L% ISR T
(a) FEMFERE 100% (239 2 A7 11) —Acal &IH
fE (M%) SE&HET 5,
(b) EBOFEREM % I T 5
(c) REMOMEE (HFE) s z5tHT 5,
(d) MEOER A T) —aid @) NTHEHT S,
a cal =11 — s/S} xAcal 3)

4. FEx

TRV AT AT W - AREGROM



EFERRE B, O OB R, 2512, #
MRl FEti L. &2 oMErE % Bt
5

4.1 BHEOHEIB

B TR~ NN I X 5 BB ERICL L
W EFER AT o EROERIL. BT —%
N—ZAYAFAEOT UL ARBEIC LY S
T5. MBIZEHRMEEYS TV AT LADA =2 —
W %RT o 72, F1IZNN OFEEB X UG
filidett %7~ 9

BERTN FeOFORRIMIAHEC) RBEFERTAMD HELPH)

X
BEEN @R AREN 2 - -

apturei00bmp  w. m

BB (160X 12060k 2TE{EASHHIBLBS 21E(LRMEEL

SN

S RRSHR
AARE B
HEI BE RS _EES

EEAEER [ 108 NN AEi% |

RERR A 3 |
" ek i 31 2

BT a1 2 ] 1

ShRI-H 8 1 105 1

|41 w |

M8 REBHEEAZa—

#1 NN B¥EB I UGHGSM

Number of Dishes Kinds 10
Number of Learning Data 5
for a Pattern
Number of Test Data for 20
a Pattern
Mean Squared Error 1.0E—4
Learning Method Improved BP
method

FEERTIX 10 EO A% 59 Ml ) IS AED
2R L, AR EERETo 72, b
LA RO EZRBGE OB A9 ISR, Tz, &
21ZNN AT 5 BEEROB %2R T,

X2 RENBOH
Dish ID 1 2
Style Circle Circle
Width 31 24
Height 31 24

Dish example 6

K9 bLA LoRGECEB]

FEER AT o TG R DY /Xy — T RTO AR
WEEIT) ZEDUETH o720 LOLAEDS,
A IR L C b B2 B DY E %
TH)TENTE Lo 2T, WYL
IO B O—EARAT LD TIN
PHEAHFEGRIIT L, /A XL L THEELT
WLLDEFHENL, S hH LTk, &
R TR L7280 0 LA g3 % 2
E O ZH WS EI2L ) 24 X TH D
NS RIS R HE T H I ENTRTH L &
FHEINS,

B 10(a) (2 IEHE 2 AL CHI T & 7261 %, X
10(b) 2 1EF# 2 A7 THIM T & 22 2o 72 2 7R
SR
4.2 BMOHIHIFE

B 1l(a) 1233 F L2l &2k LTl
AL 24T o 728 R 2R £720 K 11(b) 12
TREN AT B LA R 2R, 2o X
AN 8T IGHRALE ~ 7 X)) ¥ I X DR A
BTV T X L ORI TR T & 720
4.3 BEHUREHIEER

ZZTlE. 3BETRLAZNNIZ L 2EIER
Bl E WIS L 2 ENEFTIOEREIT R 72
72U, 22 TONNIZ L B EHIERIHREIC X
LEHNERRO I & L TRiEf T %,



original image binary image of the

(160120 pixel)

edge extraction

(a) Success example

original image binary image of the

(160120 pixel) edge extraction

(b) Failure example
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(b) Extraction result for liquid
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