
Food Understanding from Digital Images 
Giovanni Maria Farinella 

 

gfarinella@dmi.unict.it 
www.dmi.unict.it/farinella 

 



People Love Food! 
Food is nowadays one of the most photographed objects. 

http://iplab.dmi.unict.it/DCT-GIST/ 



People Love to Share Food Images/Videos! 

The number of food images and videos on the web is increasing and novel social networks 
for food lovers (e.g., foodspotting) are more and more popular. 



Food and Social 
 



Food Images and Industry 
• Roche: Diabetes Self-Management and Carbohydrate Counting 
• Shazam: recently announced food recognition 
• SRI International - Meal Snap: Meal Snap lets you take pictures of the meal 

you eat, and then magically tells you what food was in your meal. Oh yeah, 
we estimate how many calories you ate too. Food tracking has never been 
easier. 

• Ellips - Vision systems for inspecting and grading fruits and vegetables 
• Montrose Technology: Vision systems for the baked goods industry. Systems 

monitor bake color, shape, and size of bread, cookies, tortillas, etc. 
• Jawbone:  tools to manage weight, sleep better and be more fit. 
• SCiO:  near-infrared spectroscopy to analyze objects. Current applications 

for SCiO include analyzing the caloric and nutritional content of food. 
• TellSpecopedia: evidence-based information on thousands of global food 

ingredients and their impact on health. 
 



Veggie Vision – IBM (1996) 

Veggie Vision: A Produce Recognition System  
R. M. Bolle, J. Connell, N. Haas, R. Mohan, G. Taubin  
Proc. of the Third IEEE Workshop on Applications of 
Computer Vision (WACV-96), 
Sarasota FL, pp. 224-251, December 1996.  
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Food Understanding from Images 
Automatic answering questions about food from images 
• Is there any food in the image? 
• Where is the food in the image? 
• Which class of food is in the image? 
• Which are the ingredients of the detected food?  
• Does it contain allergic ingredients (e.g. nuts)? 
• Which is the volume of the detected food? 
• How many calories? 
• Can you reccomend me food based my preferences? 
  : 
  : Unpacked Food 

Packed Food 



Food/Beverage Recognition 

Packed Food/Beverage Unpacked Food 

Degree of Challengness 



• This dataset contains 1098 images belonging 
to 61 categories (can be grouped in 7 major 
categories). There are 3 instances of each food 
item. Each instance is taken by 6 point of view. 
Clear testing protocol. 



Drawbacks 
• Small Dataset (only 1098 images) 
• Only fast-food images 
• Lab settings 
• Low resolution images 
• Not suitable for the study of food representation 



We introduce a new food images dataset  
composed by 3583 images related to 889 distinct dishes  

of food of different nationalities  
(e.g., Italian, English, Thai, Indian, Japanese, etc.). 

Food images have been acquired by users during meals with a 
smartphone (e.g., iPhone 3GS or iPhone 4) in unconstrained settings  

(e.g., different backgrounds and light environmental conditions). 

A Benchmark Dataset to Study the Representation of Food Images 

UNICT-FD889 



December 2010 - September 2014 

Images acquired by users during meals with iPhone 



The Dataset 
http://iplab.dmi.unict.it/UNICT-FD889/  

 



























How to Represent Food Images? 
• Bags of Textons [1,2,3] 
• PRICoLBP [4] 
• SIFT [5] 

[1] G. M. Farinella et al., Representing Scenes for Real-Time Context Classification on Mobile Devices, Pattern Recognition, 
Vol. 48, Issue 4, 2015 
[2] G. M. Farinella et al., Classifying food images represented as bag of textons, IEEE International Conference on Image 
Processing, 2014 
[3] G. M. Farinella, D. Allegra, F. Stanco,“A Benchmark Dataset to Study the Representation of Food Images”, International 
Workshop on Assistive Computer Vision and Robotics, Zürich, Switzerland, 12 September 2014 
[4] Qi X. et al., Pairwise rotation invariant co-occurrence local binary pattern, IEEE Transactions on Pattern Analysis and 
Machine Intelligence, 2014 
[5] Lowe D.G., Distinctive Image Features from Scale-Invariant Keypoints, International Journal of Computer Vision, 60(2), 
91-110, 2004 



Bag of Words Representation 

Business Medicine 

A text - such a sentence or a document - is represented as an unordered 
collection of words, (belonging to a vocabulary) disregarding grammar and even 
word order. 



Bag of Words Representation 



Textons Vocabulary 

Buildings 

Open Country 

filter bank 

Filter responses 

Clustering 
filter bank 

Filter responses 



Image Representation 

Test Image 

TF-IDF can be  
used for this task. 



General pipeline 

We exploited SVM. 



Image Representation Parameters 

• Impact of vocabulary modality (Global vs Class Based) 
 

• Impact of vocabulary size (Small vs Large) 
 

• Impact of texture information (Textons/PriCoLBP vs SIFT) 
 

• Impact of color information (Gray vs Color) 
 



Classification and Evaluation 

K-Nearest Neighbors Support Vector Machine 



 



 



 



• Dataset extension (UNICT-FD1500)
• Weareble technologies

(e.g., dietary monitoring)
• 3D of Food

(e.g., quantity estimation)
• Augmented Reality

(e.g., to display information on food)
• Quality of food

(e.g., pizza segmentation)
• Person Re-Identification

(e.g., Food/Beverage Machines)
• Soft Biometrics for marketing/retail

(e.g., )
 

Current Investigations @ IPLAB 

Some of the above topics we are in collaboration with: 



Conclusions  
• Food Images and Social 
• Food Images and Industry 
• Food Images and Research Open Challenges 
• Opportunities in the context of healt and 

marketing/retail 
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