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Food scandals that rocked the foodservice industry

e Horse meat scandal
o Horse meat burger instead of beef - ;

e Pret AManger PREGIVINGAWAY. 'l’i‘llv'cﬁdheshark
o Limited labelling requirements for food otte ko ‘

e KFC runs out of chicken
o Changed their supplier
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Big Data + Digitalization
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Dietary intake measurements
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Abstract

Keywords
Objective: To provide a concise summary of field and laboratory methods for the Dy s wbet:
measurement of dietary intake with particular reference to the assessment of energy Bomarkers
and protein intake and to the pitfalls and difficulties that may be encountered in [rieeid
practice when implementing the methods both in the field and under laboratory Protein
conditions. Habitual

Review of basic concepts

atis eas b eat, bu fi er can be
a daunting task (Helsing, 1991)"

What is dietary intake?
Dietary intake is generally considered to include all foods
and beverages (hereafter referred o as food) consumed by

Day-to-day variation
The food intake of individuals is not a static quantity.
It varies both in type and amount from day to day, from
week to week and from year to year In general
quantitative measurements of dietary intake can only be
made over very short periods of time. This means that such
measurements are unlikely to reflect the long-term
habitual intake of individuals that for most purposes is
the timeframe of interest.

When dietary intake data are used in order to assess the

Staple Foods
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Missing value imputation in
FCDB
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Food information extraction and
normalization

Named-Entity Recognition (NER)

Excessive [EEll] intake has been associated with a higher incidence of

Named-Entity Linking (NEL)
Excessive[ODnDZ(FOODB)] intake has been associated with a higher incidence

of [o001(UMLS)].

Human Computer Interaction
Tools for validation of Al results

FoodViz

Roces Recognized Entities for recipe Orecipe1006

Curated?

Fier recipes.

Al categories

Entity tags
Han Hansard
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Predicting nutrient values
from food consumption
data
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Food image recognition
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Analysis
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From Language Technologies to Decision Support

Structured Question Decision
knowledge Answering Support

(Semi)
Automatic
knowledge base
construction

Relation
extraction
methods

Named Entity
Linking methods

Named Entity

Recognition [Mlustration by G. Cenikj
methods




State in the Biomedical Domain

Structured Question Decision
knowledge * Answering Support

(Semi)
Automatic
knowledge base
construction

Relation
extraction
methods

Named Entity
Linking methods

Named Entity
Recognition

methods Illustration by G. Cenikj



State in the Food Domain in 2020

Structured Question
knowledge * Answering

Decision
Support

(Semi)
Automatic
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Relation
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Named Entity
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drNER
Named Entity
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methods Illustration by G. Cenikj



State in the Food Domain

Decision
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FoodViz Tool

FoodViz with FOodNER  Recipes Free text FoodNER annotation FoodNER resources Food Onto Map Index Food-Disease annotations

Recipes Recognized Entities for recipe Orecipe1006

Currated?

Mix the B (20 D). . and [T oytogether in a bowl until evenly blended . Keeping the mixture in the bowl ,

Filter recipes scrape it into a semi-ball shape . Cover , and refrigerate until firm , at least 2 hours . Place a large sheet of waxed paper on a flat surface .

Sprinkle with {ZIY. Roll the Elarin the EEEIJuntil completely covered . Transfer the Earito a serving plate , or rewrap with

All categories v
waxed paper and refrigerate until needed .

Orecipe1006
Orecipe1013
Orecipe1046 Entity tags
Orecipe1058
Orecipe106 Entity Synonyms Hansard Tags Hansard Hansard FoodOn SnomedCT OF
Orecipe1078 Parent Closest
Orecipe1090
Orecipe1102 cream cheese CREAM CHEESE AG.01.e [Dairy Dishes Dairy produce cream cheese Cream
Orecipe1110 produce];AG.01.e.02 and cheese
Orecipe1122 [Cheese];AG.01.n prepared Cheese
Orecipe1134 [Dishes and prepared food Cream
Orecipe1142 food];AG.01.n.18
Orecipe1166 [Preserve];
Orecipe1174
Orecipe1186 beef BEEF AG.01.d.03 [Beef]; Animals Food Beef
Orecipe1197 for food
Orecipe1218
Orecipe1231 olives OLIVES AG.01.h.01.e [Fruit Fruit and Fruit containing Olives
Orecipe1251 containing stone]; vegetables stone
Orecipe1263
Orecipe1271 onion ONION AG.01.h.02.e Fruit and Onion/leek/garlic  onion (whole) Onion of:Onion
Orecipe1283 [Onion/leek/garlic]; vegetables Allium cepa

Oracina1295



Food, Chemical, Disease Knowledge Graph

Type 1 Entity

NER & NEL
A
* type 1 entities  Sentence relevance
filtering
>
Search — @
PubMed \ X abstracts Type 2 Entity
NER & NEL ) i,.//
[
relevant
I " sentences

type 2 entities

relation

(type 1 entity, relation, type 2 entity) evidence

Final relation Relation
determination classification



Food, Chemical, Disease Knowledge Graph
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Food, Chemical, Disease Knowledge Graph
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Food Image recognition

Food segment recognition
92.18% accuracy - 124 study

NutriNeet

86.72% accuracy across 512
different drinks and foods

Sandwich

\
Y

Beef Soup with Noodles

Buckwheat Bread, Sausage,
Mashed Potatoes

Coffee

Sandwich

Tiramisu

Burger

Chocolate Pudding
Roulade

Creamy Vegetable Soup
Carrot Soup

Potato Goulash

Beef Soup with Noodles
Vegetable Soup

White Bread with Olives
Chanterelles with Eggs
Baked Rice Pudding
Chocolate Marshmallow
Plums

Coffee

White Coffee
Muffin

Chocolate Spread
Turkey Stew

participants

uriginal Image

Validation

Testing
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= apple tart

® banana
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n:
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= sausage
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u steak

= sugar

= tea

= tomato

= water
= white bread

EU-organic and NutriScore
logo recognition for packed
foods

94% accuracy on NutriGreen

dataset
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COVID-19 Impact on Food Consumption Patterns
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FAO + WHO + Socio-economic Data for COVID-19

Mortality Prediction

Alcoholic Beverages

Fruits - Excluding Wine

Summer Average Temperature

Min Longitude

Diseases of the skin and subcutaneous tissue
Animal fats

Mental and behavioural disorders

Meat

High
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SHAP value (impact on model output)

Feature value



COVID-19 mortality rate

North Macedonia
fix)
Summer Average Temperature

Autumn Average Temperature +0.01

Alcoholic Beverages —0.01

Fruits - Excluding Wine +0.01

gdp_2017 ' 1001
Animal fats

Milk - Excluding Butter m

Vegetable Oils m

52 other features

0.08 0.10 0.12 0.14
E[fiX)]




Take Home Messages

e Limited food related data that is publicly available for learning
o  Support open science

e Instead of simile statistics let's use explainable Al
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Contact us:

e tome.eftimov@ijs.si
e barbara.korousic@ijs.si

e \Website: htips://cs.ijs.si/
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