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Outline

o LIFANA – Lifelong Food and Nutrition Assistance
o Integration of recipes
o Alignment between national food information resources

§ Hybrid (text and conceptual) similarity measure
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LIFANA Nutrition Solution
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Self cooking
• Healthy recipes

• Shopping assistance

Supported cooking
• Coordination of tasks

• Grocery delivery

Tele-consultation
• Laboratory analysis
• Personalized advice

S
er

vi
ce

P
ro

vi
de

r

Nutritionist Retailer Medical team

Active seniors Support persons Patients

Culture • Taste preferences • Budget • BMI • Allergy profile • Chronic conditions

Personalized meal recommendations



Goals

o Education and awareness
§ Change eating habits

o Help users to keep BMI stable 
at higher age and changing 
metabolism
§ Prevent malnutrition

(over- and undernutrition)
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Meal planning instead of food logging

o Many food logging and meal diary apps are available, but
§ It takes time to search databases
§ No precise nutritional values known

o We follow a complementary approach
§ The meal recommender selects recipes
§ We calculate precisely the nutritional values
§ The user just gives simple feedback (meal eaten or not)
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Mobile application

o Meal plan
§ Day or week
§ Energy goal

o Recipe details
§ Ingredients
§ Instructions

o E-Commerce
§ Delivery service
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Food Information Resources
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EuroFIR FCDBs NL, PT, CH

300+ Voedingscentrum recipes
30 Allerhande recipes

LanguaL thesaurus

User models

Semantic food knowledge model

Yield and retention factors



Food ontologies

o Comparison between food ontologies (SMAP’2018)
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Andreas Arens-Volland, Benjamin Gateau and Yannick Naudet. Semantic Modeling for Personalized Dietary 
Recommendation. In: Proceedings of the 13th International Workshop on Semantic and Social Media Adaptation 
and Personalization (SMAP2018), Zaragosa, Spain.



LanguaL

o Different facets describe different aspects of a food:
§ Facet A: PRODUCT TYPE
§ Facet B: FOOD SOURCE
§ Facet C: PART OF PLANT OR ANIMAL
§ Facet E: PHYSICAL STATE, SHAPE OR FORM
§ Facet F: EXTENT OF HEAT TREATMENT
§ Facet G: COOKING METHOD
§ Facet H: TREATMENT APPLIED
§ Facet J: PRESERVATION METHOD
§ Facet K: PACKING MEDIUM
§ Facet M: CONTAINER OR WRAPPING
§ Facet N: FOOD CONTACT SURFACE
§ Facet P: CONSUMER GROUP/DIETARY USE/LABEL CLAIM
§ Facet R: GEOGRAPHIC PLACES AND REGIONS
§ Facet Z: ADJUNCT CHARACTERISTICS OF FOOD
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Use case 1: Integration of external recipe sources

1. Parse list of ingredients
1. Quantity
2. Unit
3. Food name

2. Find matching foods in FCDB
3. Manual validation of food references
4. Convert kitchen units to grams
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Voedingscentrum.nl



Matching of ingredients with foods in EuroFIR

EuroFIR uses special syntax for food names
o Paprika groene rauw =  Groene paprika
o Selderij knol- gekookt = Knolselderij
o Vis vet >5 g vet gem rauw

Problems related to text distance matching
o Synonyms
o Additional properties, keywords
o Abbreviations
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Involve human experts in validation
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Use case 2: Alignment between national FCDBs

o Localisation of recipes requires translation and use of national FCDB
§ NEVO Database by RVIM
§ Swiss Food Composition Database by FSVO 

o But: no mappings available!
o Approach:

Semi-automatically create
missing links by computing
a hybrid syntactic and semantic
similarity measure.
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Food similarity

Product Type Food source

EuroFIR
• ID
• Original name
• English name
• Nutrition values

Part of plant or 
animal

National
Foods

LanguaL
Codes



Food example

“Yoghurt low fat w fruit”
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LanguaLID LanguaLlabel
"A0721" "31 OTHER MILK PRODUCTS (EFG)"
"A0783" "FERMENTED MILK PRODUCT (EUROFIR)"
"B1201" "COW"
"C0235" "MILK"
"E0103" "SEMILIQUID"
"F0018" "PARTIALLY HEAT-TREATED"
"G0003" "COOKING METHOD NOT APPLICABLE"
"H0101" "LACTIC ACID FERMENTED"
"H0117" "FLAVORING OR TASTE INGREDIENT ADDED"
"H0147" "FRUIT ADDED"
"H0150" "COLOR ADDED"
"H0158" "SUCROSE ADDED"
"H0247" "FAT PARTIALLY REMOVED"
"H0306" "HOMOGENIZED OR EMULSIFIED"
"H0325" "FAT PARTIALLY REMOVED, LESS THAN 50% REMAINING"
"J0131" "PRESERVED BY CHILLING"
"J0135" "PASTEURIZED BY HEAT"
"K0003" "NO PACKING MEDIUM USED"
"M0001" "CONTAINER OR WRAPPING NOT KNOWN"
"N0001" "FOOD CONTACT SURFACE NOT KNOWN"
"P0024" "HUMAN CONSUMER, NO AGE SPECIFICATION"
"R0001" "GEOGRAPHIC PLACE OR REGION NOT KNOWN"
"Z0001" "ADJUNCT CHARACTERISTICS OF FOOD NOT KNOWN"



LanguaL tree structure

o Tree visualisation
§ A PRODUCT TYPE
§ B FOOD SOURCE
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“Yoghurt low fat w fruit” “Yogurt with fruit, low fat, with sweetener”

Food matching
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LanguaLID LanguaL label
"A0721" "31 OTHER MILK PRODUCTS (EFG)"

"A0783" "FERMENTED MILK PRODUCT (EUROFIR)"

"B1201" "COW"

"C0235" "MILK"

"E0103" "SEMILIQUID"

"F0018" "PARTIALLY HEAT-TREATED"

"G0003" "COOKING METHOD NOT APPLICABLE"

"H0101" "LACTIC ACID FERMENTED"

"H0117" "FLAVORING OR TASTE INGREDIENT ADDED"

"H0147" "FRUIT ADDED"

"H0150" "COLOR ADDED"

"H0158" "SUCROSE ADDED"

"H0247" "FAT PARTIALLY REMOVED"

"H0306" "HOMOGENIZED OR EMULSIFIED"

"H0325" "FAT PARTIALLY REMOVED, LESS THAN 50% REMAINING"

"J0131" "PRESERVED BY CHILLING"

"J0135" "PASTEURIZED BY HEAT"

"K0003" "NO PACKING MEDIUM USED"

"M0001" "CONTAINER OR WRAPPING NOT KNOWN"

"N0001" "FOOD CONTACT SURFACE NOT KNOWN"

"P0024" "HUMAN CONSUMER, NO AGE SPECIFICATION"

"R0001" "GEOGRAPHIC PLACE OR REGION NOT KNOWN"

"Z0001" "ADJUNCT CHARACTERISTICS OF FOOD NOT KNOWN"

LanguaLID LanguaL label

"A0101" "CULTURED MILK PRODUCT (US CFR)"

"A0783" "FERMENTED MILK PRODUCT (EUROFIR)"

"B1201" "COW"

"C0235" "MILK"

"E0110" "SEMILIQUID WITH SOLID PIECES"

"F0018" "PARTIALLY HEAT-TREATED"

"G0003" "COOKING METHOD NOT APPLICABLE"

"H0101" "LACTIC ACID FERMENTED"

"H0108" "NONNUTRITIVE SWEETENER ADDED"

"H0147" "FRUIT ADDED"

"J0131" "PRESERVED BY CHILLING"

"J0135" "PASTEURIZED BY HEAT"

"K0003" "NO PACKING MEDIUM USED"

"M0184" "PLASTIC CONTAINER, RIGID OR SEMIRIGID"

"N0001" "FOOD CONTACT SURFACE NOT KNOWN"

"P0024" "HUMAN CONSUMER, NO AGE SPECIFICATION"

"P0040" "REDUCED FAT FOOD"

"R0188" "SWITZERLAND"

"Z0112" "FOOD INDUSTRY PREPARED"

"Z0181" "FAT CONTENT < 1%"

VS

=
?
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Conceptual similarity regarding facet E codes

10 September 2019 LIFANA - SEMANTICS 2019 17

17

SEMILIQUID WITH SOLID 
PIECES [E0110]

SEMILIQUID [E0103]

PHYSICAL STATE, SHAPE OR 
FORM [E]



Conceptual similarity measure

10 September 2019 LIFANA - SEMANTICS 2019 18

!"#$%& !', !) = )∗,-
,'.,).)∗,-

ROOT

N3

N1 N2
C3

C1 C2
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Conceptual similarity measure
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In case of multiple measures within a group we maximize.
Finally, we average over the similarity of all groups. !



Conceptual similarity regarding facet E codes
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SEMILIQUID WITH SOLID 
PIECES [E0110]

SEMILIQUID [E0103]

PHYSICAL STATE, SHAPE OR 
FORM [E]

!"#$%& '0110, '0103 = -∗/
/010-∗/ = 0,666 



Specialisation vs. disjunct concepts

We can apply the conceptual similarity 
measure only in parts of the tree where a 
subsumption (is-a) relation is given.
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!

These groups are disjunct



“Yoghurt low fat w fruit” “Yogurt with fruit, low fat, with sweetener”

Same facet H, but disjunct concepts
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LanguaLID LanguaL label
"A0721" "31 OTHER MILK PRODUCTS (EFG)"

"A0783" "FERMENTED MILK PRODUCT (EUROFIR)"

"B1201" "COW"

"C0235" "MILK"

"E0103" "SEMILIQUID"

"F0018" "PARTIALLY HEAT-TREATED"

"G0003" "COOKING METHOD NOT APPLICABLE"

"H0101" "LACTIC ACID FERMENTED"

"H0117" "FLAVORING OR TASTE INGREDIENT ADDED"

"H0147" "FRUIT ADDED"

"H0150" "COLOR ADDED"

"H0158" "SUCROSE ADDED"

"H0247" "FAT PARTIALLY REMOVED"

"H0306" "HOMOGENIZED OR EMULSIFIED"

"H0325" "FAT PARTIALLY REMOVED, LESS THAN 50% REMAINING"

"J0131" "PRESERVED BY CHILLING"

"J0135" "PASTEURIZED BY HEAT"

"K0003" "NO PACKING MEDIUM USED"

"M0001" "CONTAINER OR WRAPPING NOT KNOWN"

"N0001" "FOOD CONTACT SURFACE NOT KNOWN"

"P0024" "HUMAN CONSUMER, NO AGE SPECIFICATION"

"R0001" "GEOGRAPHIC PLACE OR REGION NOT KNOWN"

"Z0001" "ADJUNCT CHARACTERISTICS OF FOOD NOT KNOWN"

LanguaLID LanguaL label

"A0101" "CULTURED MILK PRODUCT (US CFR)"

"A0783" "FERMENTED MILK PRODUCT (EUROFIR)"

"B1201" "COW"

"C0235" "MILK"

"E0110" "SEMILIQUID WITH SOLID PIECES"

"F0018" "PARTIALLY HEAT-TREATED"

"G0003" "COOKING METHOD NOT APPLICABLE"

"H0101" "LACTIC ACID FERMENTED"

"H0108" "NONNUTRITIVE SWEETENER ADDED"

"H0147" "FRUIT ADDED"

"J0131" "PRESERVED BY CHILLING"

"J0135" "PASTEURIZED BY HEAT"

"K0003" "NO PACKING MEDIUM USED"

"M0184" "PLASTIC CONTAINER, RIGID OR SEMIRIGID"

"N0001" "FOOD CONTACT SURFACE NOT KNOWN"

"P0024" "HUMAN CONSUMER, NO AGE SPECIFICATION"

"P0040" "REDUCED FAT FOOD"

"R0188" "SWITZERLAND"

"Z0112" "FOOD INDUSTRY PREPARED"

"Z0181" "FAT CONTENT < 1%"

VS

!
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“Yoghurt low fat w fruit” “Yogurt with fruit, low fat, with sweetener”

Different facets can be used to model low fat
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LanguaLID LanguaL label
"A0721" "31 OTHER MILK PRODUCTS (EFG)"

"A0783" "FERMENTED MILK PRODUCT (EUROFIR)"

"B1201" "COW"

"C0235" "MILK"

"E0103" "SEMILIQUID"

"F0018" "PARTIALLY HEAT-TREATED"

"G0003" "COOKING METHOD NOT APPLICABLE"

"H0101" "LACTIC ACID FERMENTED"

"H0117" "FLAVORING OR TASTE INGREDIENT ADDED"

"H0147" "FRUIT ADDED"

"H0150" "COLOR ADDED"

"H0158" "SUCROSE ADDED"

"H0247" "FAT PARTIALLY REMOVED"
"H0306" "HOMOGENIZED OR EMULSIFIED"

"H0325" "FAT PARTIALLY REMOVED, LESS THAN 50% REMAINING"

"J0131" "PRESERVED BY CHILLING"

"J0135" "PASTEURIZED BY HEAT"

"K0003" "NO PACKING MEDIUM USED"

"M0001" "CONTAINER OR WRAPPING NOT KNOWN"

"N0001" "FOOD CONTACT SURFACE NOT KNOWN"

"P0024" "HUMAN CONSUMER, NO AGE SPECIFICATION"

"R0001" "GEOGRAPHIC PLACE OR REGION NOT KNOWN"

"Z0001" "ADJUNCT CHARACTERISTICS OF FOOD NOT KNOWN"

LanguaLID LanguaL label

"A0101" "CULTURED MILK PRODUCT (US CFR)"

"A0783" "FERMENTED MILK PRODUCT (EUROFIR)"

"B1201" "COW"

"C0235" "MILK"

"E0110" "SEMILIQUID WITH SOLID PIECES"

"F0018" "PARTIALLY HEAT-TREATED"

"G0003" "COOKING METHOD NOT APPLICABLE"

"H0101" "LACTIC ACID FERMENTED"

"H0108" "NONNUTRITIVE SWEETENER ADDED"

"H0147" "FRUIT ADDED"

"J0131" "PRESERVED BY CHILLING"

"J0135" "PASTEURIZED BY HEAT"

"K0003" "NO PACKING MEDIUM USED"

"M0184" "PLASTIC CONTAINER, RIGID OR SEMIRIGID"

"N0001" "FOOD CONTACT SURFACE NOT KNOWN"

"P0024" "HUMAN CONSUMER, NO AGE SPECIFICATION"

"P0040" "REDUCED FAT FOOD"

"R0188" "SWITZERLAND"

"Z0112" "FOOD INDUSTRY PREPARED"

"Z0181" "FAT CONTENT < 1%"

VS

!
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#1 – Average of set of Conceptual Similarities
(for each sub-group, comparison of available LanguaL codes from NL foods and CH foods)

#2 – Text distance
(calculation of text distance between English food names in NL and CH datasets)

#3 – Hybrid version
(combine text distance and conceptual similarities)
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Similarity measuring methods
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Method #1: Conceptual similarity

NL dataset
Langual B code 

match

For each food

Conceptual similarity 
calculation

For set of codes 
of each filtered 
food

If no result Food with no 
match

CH dataset

Food with match
LanguaL tree

Average 
score of all 
set score
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Method #2: Text distance

NL dataset
TextDistance
calculation

For each Food For each Food
CH dataset

Foods with best 
word match
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Method #3: Hybrid solution

NL dataset index
Name similarity 

calculation 

For each food

Conceptual similarity 
calculation

For each
food and matches

For each food
CH dataset index

LanguaL tree
Food matches

foods with best 
word matches 

Average 
score of all 
set score
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Examples

EName1 Text distance Similarity Measure Average EName2

Yoghurt half fat w fruit 0,435 0,900 0,668 Yogurt

Yoghurt half fat w fruit 0,414 0,909 0,662 Yogurt, vanilla

Yoghurt half fat w fruit 0,414 0,909 0,662 Yogurt, chocolate

Yoghurt half fat w fruit 0,395 0,900 0,648 Yogurt, low fat

Yoghurt half fat w fruit 0,414 0,855 0,634 Yogurt (Migros)

Yoghurt half fat w fruit 0,235 0,917 0,576 Yogurt, strawberry

Yoghurt half fat w fruit 0,235 0,909 0,572 Yogurt, mocca

Yoghurt half fat w fruit 0,235 0,909 0,572 Yogurt, hazelnut

Yoghurt half fat w fruit 0,229 0,909 0,569 Yogurt, mocca, organic

Yoghurt half fat w fruit 0,212 0,917 0,564 Yogurt with fruit, low fat, with sweetener

Yoghurt half fat w fruit 0,153 0,889 0,521 Yogurt flavored, low fat, with sweetener

10 September 2019 LIFANA - SEMANTICS 2019 28



LanguaL Hybrid
Number of foods 201 201
Number of foods with no match: 16 57
Number of foods with one or several matches: 185 144

Correct matches 26 25
Correct food but wrong preparation method 83 88
Incorrect matches 76 24
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Preliminary results for category of milk products
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Future work: Align EuroFIR with FoodOn ontology

FoodOn food 
resource class

LangualL code

Food instance 
from datasets

Food concept

Product TypeFood source

Product 
Hierarchy



• Alignment between food information resources works best with a hybrid approach that
combines text distance with conceptual similarity, but results are below our expectations.

• Advantages of the LanguaL thesaurus:
• Ability to classify foods by various characteristics, such as their source, packaging, and
treatment.

• Supported by EuroFIR food composition datasets and some formal ontologies.
• Disadvantages:

• Missing guidelines to choose among codes along the hierarchy.
• Undefined relationship between concepts (subsumption or disjunction).

• Future work
• Improve text distance by recognition of synonyms (eggplant/aubergine) and typical
expressions (“low fat”).

• Full annotation of disjunct group nodes (requires expert domain knowledge).
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Conclusions
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