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CookIT Portal

CookIT, a web portal related to Italian Traditional Recipes, 

with the aim to spread the knowledge of Italian food recipes and the Mediterranean diet
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Why a new web site and a dataset have been created?

A complete collection of recipes related to Italian culinary tradition, of all Italian regions, with 
the aim of preserving and disseminating them

A controlled dataset, to be able to test new visualization tools and search algorithms for 
content based retrieval on text and images
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CookIT: Characteristics

Multimedia Information system, oriented towards traditional Italian recipes, in Italian language

Designed as Collaborative tool, to integrate data coming from web on the basis of people real 
traditions. 

Innovative navigation, retrieval, and visualization tools

Testbed for tools and algorithms for content based retrieval (text and images). 
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Recipe analysis
Aim: To identify the elements of the recipe -> recipe structured document (according to a 
defined DTD)

Constituent elements of food making process:
◦ ingredients (flour, oil, almonds, eggplants, ...) and intermediate products

◦ cooking utensils (bowl, knife, ...)

◦ actions (cut, mix, join, ...)

◦ duration of actions (let it rest for 30 minutes, ...)

◦ conditional actions (if the dough is too hard , ... otherwise, ...)

◦ order in which the actions are executed

◦ whether the actions are (almost) simultaneously performed
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Recipe analysis: steps
For each recipe:

◦ for each sentence:
◦ tokens are identified: text (sentence) is decomposed in a set of terms or words, called tokens

◦ tokens are pos tagged: to each word, the corresponding grammatical category (noun, adjective, verb, …) is associated

◦ tokens are dependency parsed: relationship between the head words and other words are defined and graphically represented

◦ for each token they are identified:

◦ - compound nouns (mainly nouns and adjectives)

◦ - compound verbs

◦ - expressions of time

◦ - conditional expressions

Post processing:
◦ harmonize compound words/verbs/expression of time

◦ classify terms (compound words/verbs) as belong/not belonging to the food domain
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Recipe analysis: NLP
A problem solved with NLP tools

NLP Steps:
◦ Tokenization

◦ Annotation with pos tagging

◦ Normalization: Lemmatization and stemming

◦ Dependency parsing.
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NLP Tools used (and integrated) for Italian language:

SpaCy: used to identify tokens and find rule-based components

TreeTagger: used for lemmatizer and POS tagging

Stanza: used for dependency parsing
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Recipe analysis: classification
Aim: classify a term as belonging/non belonging to food domain

Classifiers used: Logistic Regression and Knn (K=2, 3, 5)

Dataset used for training / testing: 
◦ Created ad hoc
◦ Wikipedia pages belonging to the 9 root categories + food domain
◦ Same number of labelled entries of food/non food classes
◦ Title and abstract
◦ Single terms / compound terms (n-grams)
◦ Language: Italian

The methods used here to classify terms are based on word embeddings

Word embedding models:
◦ Transform terms in vectors, using deep learning techniques, trained on huge corpus 
◦ Semantic representation of terms, able to capture the semantics of words and their context
◦ Each abstract/title/n-grams is calculated as the average of the vectors of all terms present, except stop-words, and returns a 

vector

◦ Pre-trained (word2vec/GloVe) for Italian language
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Recipe analysis: evaluation
Training Set Class Precision Recall F1 Score Accuracy

Logistic Regression Food 0.92 0.93 0.92 0.914

Non Food 0.91 0.90 0.91

KNN (k=2) Food 0.89 0.96 0.92 0.914

Non Food 0.95 0.86 0.90

KNN (k=3) Food 0.92 0.94 0.93 0.921

Non Food 0.93 0.90 0.91

KNN (k=5) Food 0.89 0.94 0.91 0.900

Non Food 0.92 0.85 0.89
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Test Set Class Precision Recall F1 Score Accuracy
Logistic Regression Food 0.91 0.91 0.91 0.896

Non Food 0.88 0.89 0.88
KNN (k=2) Food 0.86 0.95 0.90 0.881

Non Food 0.92 0.80 0.86
KNN (k=3) Food 0.88 0.92 0.90 0.884

Non Food 0.89 0.84 0.86
KNN (k=5) Food 0.86 0.93 0.89 0.876

Non Food 0.90 0.81 0.85
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Recipe analysis: evaluation

Precision Recall F1 Score Accuracy

Logistic Regression Food 0.81 0.97 0.88 0.820

Non Food 0.87 0.45 0.60

KNN (k=2) Food 0.75 0.99 0.85 0.757

Non Food 0.85 0.20 0.33
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Human-created lists of n-gram terms containing ingredients, tools, and actions, taken from 
the web and manually integrated with missing terms.

Class Precision Recall F1 Score Accuracy

Logistic Regression Food 0.81 0.97 0.88 0.820

Non Food 0.87 0.45 0.60

KNN (k=2) Food 0.75 0.99 0.85 0.757

Non Food 0.85 0.20 0.33

KNN (k=3) Food 0.75 0.97 0.85 0.754

Non Food 0.76 0.23 0.35

KNN (k=5) Food 0.75 0.98 0.85 0.750

Non Food 0.79 0.19 0.31
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Recipe analysis: results on Caponata di 
Melanzane
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Ingredients are highlighted in green, utensils in cyan, 
and actions in yellow. Light gray terms are those 
discarded by the classifier

Structured recipe
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Recipe visualization application
Results of Recipe analysis are:

◦ Ingredients, tools, and intermediate products  (nodes)

◦ Actions (arcs)

◦ Connected to form a graph -> Recipe graph

Application 
◦ To visualize and browse the recipe

◦ To navigate and edit the recipe -> GT creation

◦ As a recipe analysis tool
◦ Concurrent actions analysis

◦ Recipe complexity analysis

◦ Recipes comparison

◦ …
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Recipe visualization application
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Conclusions and Future Works
Tools for automatically analyzing and modeling cooking procedure

Automatic identification of ingredients, kitchen utensils, and actions:
◦ NLP methods and tools

◦ ML Classification as belonging/not belonging to the food domain 

◦ Preliminary results: satisfactory for ingredients, tools and duration
◦ Actions and their order require further refinement

◦ Classification does not generalize well on n-gram terms

Recipe visualization tool 

We plan to:
◦ Integrate these tools to query CookIT and visualize results by recipe pattern, methods, number of steps,…

◦ study  LSTM and RCNN deep learning frameworks

◦ develop more analysis tools to compare recipes, …

◦ automatically gain information on the features of recipes by analyzing their graphs ...
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Thank you

CookIT || CookIT Online Archive

Ricette e immagini della cucina tradizionale italiana

http://arm.mi.imati.cnr.it/cookIT
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