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Hungry Networks: 3D Mesh Reconstruction of a Dish and a Plate from
a Single Dish Image for Estimating Food Volume

Abstract: Dietary calorie management has been an important topic in recent years, and various methods
and applications on image-based food calorie estimation have been published in the multimedia community.
Most of the existing methods of estimating food calorie amounts use 2D-based image recognition. On the
other hand, in this paper, we would like to make inferences based on 3D volume for more accurate estimation.
We performed 3D reconstruction of a dish (food and plate) and a plate (without foods), from a single image.
We succeeded in restoring the 3D shape with high accuracy while maintaining the consistency between a
plate part of an estimated 3D dish and an estimated 3D plate. To achieve this, the following contributions
were made in this paper. (1) Proposal of “Hungry Networks” a new network that generates two kinds of
3D volumes from a single image. (2) Introduction of 3D shape consistency loss that matches the shapes of
the plate parts of the two reconstructed models. (3) Creating a new dataset of 3D food models that are 3D
scanned of actual foods and plates.
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RIZEIS, KEOHEN D> L HIEHETH o 7
A3 =20 2HWT, Ta—XDNy 7 KR—% ResNet18,
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Input Image

K6 BELEHD=ZRXLHROHEGRME. Ny 7 K—-rIC
RmMﬂSAg_QO“Eﬁb®ﬁ@1%gbk%7w%
FIH
ResNet34, ResNet50 ICE X TH RO I N T WA WE
BTHEEL, 2PN THHME L 2. FR% 3 1TR L7z, /iR
¥ LTI, ResNetl8 ¥ ResNet50 DZEZIEFEI/NZ W D
D, BFHOAHRFEIEZ X ResNetb0 2 d [EMETH - 7z,
ROERRTIE, FEEHBICERZEHT 20 LR2VD
ET, YN IREICHET A0 L. Ny ZR—
2121 ResNet18 & ResNet50, A3 13 20 W=, #ER%
KAITRL. FEHEBRIHRLIEGHEIN TV HEEDIE
5 73, Volume error & plate consistency score 2 fx b BAT
RAERIME BT

5.3 TEEFTE

B 6 1% A3 = 20, ResNet18 THEZ L OEETHE X
Niety bV =7 TH—HG» SHFRS N REL BHBHOD
Mesh OFERTH 5. BEH L B2RD 3D Mesh DT & B3,
BRI L CTIEL K HERI N TW B EDI DD 5. AT
DOEFHEBIITZERZ I TERSEMBIOEEFN TV
D, BEROTA—EZDBELL BROAEZETL TS I L
%ﬁﬁ; ITE5%. MAT, BHLBIHRD Mesh DN DB

TOBIRPIFE A ER—THZZTH5Z e BERTH
fhé.

X 7 12 3D shape consistency loss Z FlW/=55 2, AWV
TR\ A“C@‘fﬁ%%ﬂiﬁbfh% 3D shape consistency
loss Z HOWRWIGE, BT E N BH e BHRO=XTFIR
FREL ﬁiﬁofh\é ZeHBH. ZHUIFEI, FET-4
WHWTWS 3D ETLVOMEICEZ2DDTHS. ¥ ¥
> &7z 3D Mesh 7 — & 1%, HuEIZHEf L TV 3E512 7
A X REHBFEEL LT WHADR DS, LiehoT, €T
w%T#%Etﬁm2O®Mmh®$ﬁ%%uﬁﬁmia

&% %. —7, 3D shape consistency loss % L
t Gy, i /7D Mesh TEAR O B 8B —H 0 MR T &
TWbZehbhrd

[ 1 121X ResNet18, A3 = 20, HHREEGM L /- HB T
BLlxry b—22HWT, L&Y ¥ ZEEBETIERD
AV OBREFE 2 AN =ZRITHMR L 2R E R L 7.
AYOBEDFEII Y bV =7 D¥EF AR TV
W, HREZLVZY Y EBRICER L ZERTEE SR
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R 2 A3 & 3R —VEBRLUTHM, Ny 27 R—I21 ResNet34, R4 L OHERTEY.

Chamf Chamf lat
A3 ToU (dish) ToU (plate) Em‘l e ander pate Volume error
L1 (dish) L1 (plate) consistency
0 0.624 0.621 0.0189 0.0186 0.0256 0.0252
20 0.550 0.607 0.0262 0.0182 0.0168 0.0155
50 0.542 0.610 0.0260 0.0209 0.0152 0.0161
K3 NvIKRK=YDry bV —2% ResNetl8, ResNet34, ResNet50 D 3 /& — > THER.
TANT A3 = 20, HRMEL OBRTEE.
Plate
IoU TIoU Chamfer Chamfer X
encoder K . consistency Volume error
(dish) (plate) L1 (dish) L1 (plate)
score
ResNet 18 0.560 0.634 0.0265 0.0193 0.0146 0.0150
ResNet 34 0.550 0.607 0.0262 0.0182 0.0168 0.0155
ResNet 50 0.564 0.617 0.0251 0.0186 0.0148 0.0147

Input Image| w/o 3D consistency w/o 3D consistency

Dish

Plate

3D shape consistency loss %W /z3586 £ AW TRWEET
DERAERDLLE. Ny 7 R — 1 ResNet18, A3 = 20/0, &
RIELOEBGTEE LTS VEFA

ety b7 =2, AMOEFROFEIZSEM T2 I ed
T &7z AWV, POfAWFEIL AnFI0L, Bk Sk 4
BREEOBILN, ZRZNEREINRESELLI DD,
ERICHBR I TWS Zehbrd

5.4 3D shape consistency loss |ICB8 T %%

3D shape consistency loss ZB AT 2 Z 2, WL 2D
XYy FPETFXYy FOWGFOMEIFET S. TRAU v
b & LTk, — RIS T % Chamfer distance 72
RV, BB WS Z 7. 3D shape
consistency loss {& ground-truth (Zir21) % 729 D loss T
FEWN S XUy b2 LT, 3D ¥ ¥ FDAER LT
Mesh D/ 4 X% TEZ, L WHHTH 2. ¥EHFT—X
L THWS 77— 2 2Bl 3D 2% v F2HVWTHEKT

e, THUERETH oD, HATED EVwo T/ A
AW LTHEENTLES. ShapeNet REDF—X
£y ME,3DETV IV T FERAVTANTEI/ERL
TeE'TILTHD, IEFICESTVEY, 3D AF v FE2HW
T Mesh ZAE L 725G HRZ D30 kv. 207289
BHErAS RRCEALRETHLEIT RO, Ax ¥
FOREIZL DD LESLBREEATVS. BHEEDD
HREZ KD 5 7o D12, BHOD Mesh OAFFED & BEFD Mesh
DUFEZGNTHEBIHIT D/ A ITHBES L TERL T
LE 5. #Z T, 3D shape consistency loss #E A L, B85
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FRE—HXEZ 2T, KEERD ZREER LD -7z,
6. Conclusions

W TIZEHED 3D Mesh DEHF— Xty M E/ERL,

H—RHEG2»r o BHL BHEDO =XUBIRETTZ EHR T
% Hungry Networks ZfE L7z, ZHICIIBEFEL AROD

Mesh O BRI T O—EEZIROZ-DH LW X TH S 3D
shape consistency loss A L7z, ZHFIZEL XY v 7
BEEGQr LX) Y EEHER TREGRLZ S L
Gxe v, BREEIC=XTBREETTE2 2 2L k.
% 7= 3D shape consistency loss ZEAT 52T, 220D
Mesh O BT O—BWZIRBIETT 5 Z LWL, £
N BRFEHBROBHEOHEICHIML TS 2R L.
7z, BREBRET AR LBHEBRTEE Lizxy MV —
70&, V7 VOBHEGE AN L THIEL KT
5ZekLODL SHOFEL LTI, HEDO =K
RETTX, B XN OPTIThbhTE D, EEOX
ZXEF/TETCVARL. Jn ) —BHEEDZDIIIE, E
BoOKEXEZERBTERIFIIVITRV. 22T, AR TA
A 2R DIREEETAERE S, PRIEHG, BHEYIAR &k VT
SfERBE L ZXUBIMETT 2TV, Bk o) — &
EWZORIT TN EZT WS,
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