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* For the past years we have been working with EFSA on report
of food data for the domains of microbiological, chemical
contaminants and food additives.

e Some progress was been made when it comes to automate
most processes related to the SSD data transmission;

* However, several problems persisted which made it difficult to
accomplish this task




*-v

- efsam

European Food Safety Authority

_(‘m ?

oA
]

e )
B P g R 3
o ) S
— ) = .
2 E ; %
A\ A y e
-] - . W ¥ F ~ -
v 2

(O]

IDRisk




* efsam T "‘ 1

European Food Safety Authority =
IDRisk

This project emerged from two distinct problems regarding data report:

* Technicians/Data experts, whether they are working on field sampling
data or cleaning and preparing data for report, an absurd amount of

manual work is done: too much time is spent;

 The more manual work we have, the more prone to errors the data will
become.




¥
X
x
.

efsam

European Food Safety Authority

IDRisk




Auto de Cotheita de Amostras

Progut Alimentares

Dadus relatrens &

) Hara: Ul

eslhuita

PL e nrigem;

3. Mdentificagio do operador scondmics
Dhud g o Sl

Entarisgs Sadu Social

Merstcagia fo
[re— L
Endarwgs
[ Te Fax
Diriter Cion cahe -l 8,
Hume Fuemiu
Entarig o
nz Filisggio: BYCC
[re———
[i— v HE |
o o /

il

Extadle civil: Fraguasia

X TRER—

a1 dnha: T T

Finies  FOusiceds  FTrghcado  Quast. Lot
a1

* wastarismante T Homeogessisigo T Oubm N e e
Ameves S *

Bl FHF: Dita Darab. Min Dizs L= Consame -

5. Panto de colbeits

6. Deserigiin da amenitra
Diriigmaghio di asoitra

Buipan pelaintroduio s

riges Marea o€
Liseal du wnpusigho: € firands | TS
Qi idda die wn paitia: £ e T e
7. Mitedo de produciu
I 201, Pescaiaf ¥ acuicultura | Fdgue doce | T Biokgies T OOC
L ETTETY ST A AP
Origam Asimal F Selvagam T bar T Do FWopan
Leeal captura G K Prenug b issemrads
I Tradicena I Dewconhue ide
" 7.22 sorisinsimias T A i © Eitufa r Quwa
" 7.2 Cornain Gl
AU S8 precessamentu
¥ Sem srocessarmansa © I Tetra b " i
I Dewconhue ide T PldsviesFilme Plistico T Pagel Sa Ca Fage

K PaiewicagloUHT  F Fasagem - Aimaostera lodiicada r

T Cencamraghs T Salga I Fil s Lt el dnoain i) v

¥ Dk d g by Saca parm T Falha du ala rWidre
F dure I Fapal }Canbo F Wio
Cua r T RET

F hdadera F Guwe

20, Gutras Infurmagies

utives i asesta barass oot g

08 pradutes con pripries pars

&

e, ivialiveis @ abirios apmas ne mominto di ot Feid

he dtiibuide @ obdige [de luscenirial n®

& Vol walidla cam o) selel)

fbokas de segurangs rubsicedas ger o pulalsh

(5] w pala peesica

© MG tendo Seads quaiques sxamplar am gedir dit

Tirsetis fiacs s wninspelar arn podar dista, qui dista o ti-li recabids, Spds @ que el advrtids S qu &

recipenabval sala gaarda de miime, nio padisdi del disoor antis & ha dar nolTiceds o restado. -

O produte o

ko sido colocad os em;

a timics

- fulfrigeracio 't

r area frigesifies

* Acmacen g T— © Produga prisdria " Embalidar
" Ratales T vends ambulane I Disibeiglo o Transporse T Catering
* industria * Quten uai?,
T Conpalagin T Ralgesghe

T Congalagin Censemvadn)
Aliracan

Tierm ostano ragulide para

Transgertada

Fouss  Cuel

s FFg Fuw T s

0 4 pessnd identificeds que o for moados do produso fal

wagln du parits,

rifises o alutuar |Latsor s

Aclirou & ianl

r o tal dirwio

Mot o {a) S

Tesalan

w-madl &

iNFORMALAD

Fo b=ito 3o IHCA, = em case de conformdade da amostra el e utedos & and e

Hiea, meste o, informads @ sessoa acima igentificada que

wlarmagln serk dipen islizads no sitio da

vat da AGAE | It ans.

2 Ko ek dia ameita ber sy cellvida e Griplcads, fies notiliceds de gu o pantic da dath di pblicegin da

agho relirids no posto anterien, g que pode dispor de exempler que ficou ne posse di peuess

responsdvel pala guarda do mesma.

e o triglicade d

amostra, ceeo @

T

o dmja reclimada, o praco = die 10 diss bk, &

A data du publicaghe di isfermagl sluida ne poms 1, junte do Labaratinn da ASAE, per telfane

A0BE00) ou gsor smerite [fan: FITACAALE, wesail: pnea tripheadand e o) oa ofiin pars Departamistn S Rise

i o Laboratdics [DRALL - Extrada do Pago de Lun

Carmpus g Lumiar, Ed

doF, cave, 16468036 Lsboa

@ rufirido trigicade da asoara send doade, escens e o praze de valdeds do crodato jb tiver aitvepassedo, sesde

uite caso dasirudo..

11 Prewa
Ducumental

Testemunbal

Outra
e
12, Fucho de duty
Para casitar s aros @ presente st gu ol pe mis sliborado « integ i rawdite nos terscs do artigs $4."

do Lol de Processa Pesal, uque b Fdo o schade coaforse vil s devdasants sssisada.

& pusiea idustilicada no 4

. i

FORTGITSA s}

[p— D g
REGIETD DECDLHETA DE AMDITRAE - RCA™E H? g fc. r |_

M i Calbisian,

.
errimicn -

o
P )

P —
reessnE 1 W DE COLHETA DE S0 STRAE- RCA E

LA e P

e




* efsam T b" 1

European Food Safety Authority =
IDRisk

* A consortium between 3 partners (ASAE, INSA & HAPIH) was created

* They share the common interest of further developing their own official
control National Data Management Systems (NDMS)

 Both ASAE and HAPIH are interested in implementing real-time sample
data collection based on preparatory digital forms

 They are committed to investigate and implement an automatic approach
to FoodEx2 classification of food samples using the knowledge and the
existing databases



o Y
~ efsam &

European Food Safety Authority &
IDRisk




“ efsam T@‘

European Food Safety Authority I D R i S k

Main objectives

* |Improve/Restructure the dynamic sampling forms
module;

* Develop the application that will run on the mobile
devices;

* Plan and implement an automatic NDMS FoodEx2
classification system for sampling descriptions.

Improve Data Quality!



x>
x
£
B3

- Y
efsam ‘

European Food Safety Authority °
IDRisk

IDRisk:
— Digital Forms;

— Data collect by
Collect Food mobile devices

Samples on — Automated data
field insertion into
systems;

— Acquisition of other
types of information;

Prepare to
collect Food
Samples

Process

Compile and
* IDRisk: Report Data

» Assisted FoodEx?2
Encoding;

Food
Samples

10
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Digital Form Application: Development

 The system is suitable for the creation of electronic forms,
their management and their use;

 The creation of the forms are done in a WYSIWYG principle,
i.e., the final format would be the same as the printed form:

i ‘utti : < ) o ‘or mcad
Vinyl / Paper Cutting Order Form mtﬂ'(""u Viayl/ Paper Cutting Order Form
phemariad Newded 1o
Nase Wt 4 Sebmitned | Needed by Name o
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File late
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SyeCitte
ape €
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ettt iyt S
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Digital Form Application: Development

The developed solution is composed by seven main applications:
* Designer;

* Preview;

* Forms Manager;

*  Operations Manager;

*  Operation Editor;

* Inspectors App;

* Rest API;

OPERATIONS OPERATION INSPECTORS REST
MANAGER EDITOR APP AP

13
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Digital Form Application: Designer

 The Designer or Editor is where a user can create new forms or edit
existing forms:

ELEMENTS ELEMENTS ELEMENTS

~ BEEDENCOCHENS * B0 s ¥

14
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Digital Form Application: Designer

 Example of some elements:

Map (GPS) Barcode

gps_text 0 37.8845051,-4.7767419 barcode - text | 0 .
S = ° aaisode Capture/Resder
b [——— P

N

| _1 Tealpie

0mano '

g Ef Déspachit: @ “
el ‘

eccionss J ~ s Yy
b S &

2luia > K Leafet

EEEEEEENERN
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Digital Form Application: Designer

* Events:

IDRisk

P m—T—

— The Events/Actions systems allows the user to automate certain parts
of the forms. One or more events are used to trigger a specific action:

Event #1

Event #2

Action #1

Name
Addresy
Teiephone
Emml

Facal Nassber

Conbzent

Country Code

Official Language Official Language

Target Information

Target Name
Target Address
Targer Phooe
Target Email
Fuvcal Numbes
Comzery

Caty

Continent
Country Code

16
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Digital Form Application: Preview

* Preview allows the user to visualize, test and print the current opened form. The form
will be presented inside a tablet frame since it can help the designer to experience
what the form’s user will experience:

(S0 (T (N (T (oS

17
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Digital Form Application: Inpector App

* This application is what a user uses to fill a form. An Operation corresponds to a form
filled. This application, is a Progressive Web Application (PWA), which means it’s
designed to make the user feels like it’s a native application and also, can operate
without being connected to the web:

OPERATIONS
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Digital Form Application: Inpector App

* Full of features:

o Operation Annexes

]
I

B Save
v Close ‘

Reset

l v/ Validate ‘ Documents
& Print -

A —=22 PDF

0 Annexes 73 Fivmce Doanioad Gecumants!

nnnnnnn

—— bt —

e o o0 5 e e ety S w Sign

A Back to Main

o=

- o

19
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Results

e System Available for download in
https://gitlab.com/arkhamlord666/forms

e Support documents:
https://zenodo.org/record/6778397#.YxtTCXbMI2w
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FoodEx2: Exploratory Analysis for Automatic Classification

* The goal was to develop an automatic food solution using the FoodEx2
classification system that would assist the application user in classifying a
sample based on its description.

Food Description (PT) Ameixas descarocadas, prantas a consumir, pasteurizadas, sem adicdo de canservanies

Food Description (EN) Pitted, ready-to-eat, pasteurized plums without preservatives

A01MB#F02.A068P$F27.A01GQ$F28.A07KG

21
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FoodEx2: Exploratory Analysis for Automatic Classification

Approaches

e Text similarity:
— This method tries to assign a FoodEx2 code by matching a food description to one of the

FoodEx2 code’s standard descriptions. It works as a matching algorithm, but takes in
consideration the Part-of-Speech (POS) tag of each word.

Prepracenm (Feod Docription)

Luooercase Dettera Rustnnal of

e ANALY
Oetines Dswsntien, Panctisston sl
Stupaiuch
Sclection
M0 e Loctronstasty oof Jood dhessenyreom W

Nlset (hae Purtugnese eipreage and ey Proprsceses (Faodbnd Cule)
respovtnge FondlxZ Code Sepuarote ke bernm fronn aeet

‘ |

Deserighime Stativtics

Sthetim
Foadlix? Extroction of FonlFAQ Codas. mmd
et puelis — tspectve ool desaiphion
Toef Daisnat weekod with O FE Mad P
2l vl - Evalustion
Feature Scleclion A
3 Dacinim Crmponing 1 oodt X2 Codey ol
Simibanty - L hiA .
Moot 1l'd ) Foodiia2 Code thie peasiially waten
UL AL R TR
Prepr (Food Déserintion) Preprocenes | Fosd Deseription) . (Woghitod ¥ | Sooo)
O wrip N 4
cecase Lattorn: Remonal of
n Prseaaon (Portwgueo lo rescane Lattasx; Remoral
Einlnd [aerition, PMasctuations sl 22
S iny

Sopwnd)
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FoodEx2: Exploratory Analysis for Automatic Classification

Approaches

e Text similarity:
— This method tries to assign a FoodEx2 code by matching a food description to one of the

FoodEx2 code’s standard descriptions. It works as a matching algorithm, but takes in
consideration the Part-of-Speech (POS) tag of each word.

Prepracenm (Feod Docription)

Luooercase Dettera Rustnnal of

e ANALY
Oetines Dswsntien, Panctisston sl
Stupaiuch
Sclection
M0 e Loctronstasty oof Jood dhessenyreom W
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FoodEx2: Exploratory Analysis for Automatic Classification

Approaches

 Machine Learning for Natural Language Processing

— Several algorithms were implemented and compared:
* Bernoulli Naive Bayes;
* Multinomial Naive Bayes;
 Complement Naive Bayes;
* K-Neighbors Classifier;
e Decision Tree Classifier;
 Random Forest Classifier;
* Linear Support Vector Classification;
* Logistic Regression;

24
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FoodEx2

PT+HR datasets were not enough

'

25
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FoodEx2

PT+HR datasets were not enough

- We asked for assistance:

v" EFSA

v EFSA FP network

v EFSA Chemical Monitoring Data Network

New FoodEx2
datasets

L &
=
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FoodEx2

PT+HR datasets were not enough

- Met with other groups who were working to solve the same issue:

v EFSA, Sweden, France, Cyprus

27
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Results
* Datasets:

‘6

IDRisk

— Compiled datasets (ASAE) + Found Online (GDD):
* There are 78154 valid entries in the first dataset (ASAE dataset) and 700543 on the second (GDD);

« Text similarity:

* The proposed algorithm obtained a low performance, by not being able to attribute the
same FoodEx2 base code, to a food description, as a field worker. The translation might
have negatively impact on the results.

Dataset Ne of Ne of assigned | N2 of assigned codes that are equal to | Weighted F1-
Objects codes the originals Score
ASAE 78 157 51938 (64%) 15 104 (19%) 0.18
GDD 700 543 538 709 (77%) 205 129 (29%) 0.28

28
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FoodEx2

Results

e Datasets:

— Compiled datasets (ASAE) + Found Online (GDD):
* There are 78154 valid entries in the first dataset (ASAE dataset) and 700543 on the second (GDD);

* Machine learning algorithms:

Algorithms Accuracy TT;SESC:?
BernoulliNB 0.085 07
MultinomialNB 0.102 0122
ComplementNB 0.090 0.104
LinearSVC 0.092 0.108
KNeighborsClassifier | 0.038 0.058
LogisticRegression 0.099 0.122

The best results were only of 10% of accuracy... 59
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FoodEx2
Results

* The results reflect the common problem that it’s usually found in
ML.:

Not enough data!

* With the increase of interest in solving this problem, all of us could benefit of having access
to datasets that could cover a wide range of information (food descriptions, language to
language variations, etc.);

 The access to the shared datasets brings also the possibility of having better and better
data quality over time, for future work.

30
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Future perspectives

- Replicate ID Risk both in PT/HR and other countries that may be
interested

- |IDRISK 2.0
v’ Further integration of SSD2 (directly integrate SSD2 catalogues, translation of
SSD2 terms to country language)
v' More data is indispensable: allow EFSA data warehouse to be accessible for
systems development
v" Work together and combine efforts with data/results exchange
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“If you want to go faster go alone,

but if you want to go far go together”
African proverb
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Thank you for your attention !



