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Food Recognition and Calorie Estimation Technique
Using A Smartphones

JI WON HEO

Department of I'T Convergence and Application Engineering
The Graduate School
Pukyong National University

Abstract

In order to lead a healthy life, it is important to control a diet with
adequate calories and nutrients. To this end, this paper proposes a
technique that can estimate the nutrients and calories contained in a meal
using a single picture taken through a smartphone. The proposed technique
utilizes deep learning to recognize individual foods included in a picture and
estimate their calories. In this process, the amount of recognized food was
roughly calculated through relative size comparison with the reference
object included in the picture. In the Android app that implemented the
proposed technique, the food database was used to provide nutritional
information included in the meal, increasing its wusability. For image
recognition for food recognition, YOLOv5 was used, and the practicality of
the proposed method was confirmed through tests on Korean home—cooked

meals.
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2.2. YOLO

YOLO(You Only Look Once)i= Y7 (one—stage) A2 H &

Y RER wd AFE Fol oA AA TRk AAEAE o W
glFolth. YOLO Ree 532 v AAEA o]

=

A= Aew deA Iu(11].

1. Resize image.
2. Run convolutional network.
3. Non-max suppression.
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Final detections

Class probability map

a2 3. YOLO 22e| A EX 1h-[11]

YOLO ®He] AAgA #A4L a7 37 2ol WA =ik o)n|
AE SxS =R £ 74 = Arig EAVE S Aow
A7tE = A A A (bounding box) & mlE] ASliE MFRtE oS3t
Fzre] BA e T4 #xeh, ynl, =olel oal gojdn. w3
Zrel A kel wsiA =A7F 3l 2 (confidence) & AlAtgt
e ez zhzbe] e Avitk A dAke] 2A7F 54 =AY &

& AT, YOLOE oAl AA e AAEAS] &4 9f 24A ¢
®BFE TAlel A st (unified detection) 545 7Hdth AASA
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2.3. A o] &< (transfer learning)

o] 8tE2 "ol 7F HE55 AdEelA Held EEE TFsk] 9l
tlolB| 7} F4-3F AHielA FHE RES AALEskE A uEth Y
OLOvS E=E COCO 2017 dlolg] Aellr &7l AP S5 (pre—tr
ained) ® 2493 A¥stal 3tk COCO 2017 dloly Al 80712 =)
A2 BRYE F164,000%2 oluAE FAEY, &< (training), A5
(validation), HIAE (test) HIOJHE Urolx QItH[12]. ZAA 14 H
g BEAS sh5Al7]7] 8l ZQast o)X dlole et AA A dlo]
HE Aydth & d7olMs AFd g5 249l YOLOvomE &4

olv]A] FolElE F7b Shgrstol Abgahsiv.
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3.1.2. dlolg g
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3.2. A AA2"E9 =2 3 H

Y AHGAE APEES B 24 AE AAL AEEY A9
AN &4 ARG HeE R F e ddstel A AL

TPAE AR g9 AA A HEd Bde Fa 4s 54 d4e

- -
@tk o F B2 AAE EAE A9 EASA G APE e
o #z A BASH A9 Y 271E Aol $49 a7

capture image
object(food class, region) list € call YOLO
if reference object exists then
calculate mm/pixel
foreach object in object list
if reference object exits then
calculate food amount and calorie
else
use default amount (average amount for a serve)
consult public nutrition information using OPEN AP!

show region, food class, calorie, nutrition information
show total calories
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