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GOAL?
Build an RS that utilizes the content of a restaurant to make 

recommendations



The Dataset
● Overall more than 6800 restaurants
● Almost all of them contain a short description
● ~300 dedicated reviews (critiques)
● ~3500 contain images
● Important features:

○ Category
○ Cuisine
○ Description
○ Image



The Dataset: Challenges
● Category Imbalance

○ Only 2500 restaurants have a cuisine
● Too little critiques
● Critiques linguistically complicated



Baseline Models
● Text Features

○ TF-IDF
■ For Lemmatization: HannoverTagger
■ Stop-Word Removal (also words that are used often in the restaurant context)

● Common words include: Schanigarten, Speisen, etc.
● Image Features

○ VGG-16
■ Pre-trained model from ImageNet Dataset

○ Color Palette similarities
■ For computing similarities: Earth Mover’s Distance

https://serwiss.bib.hs-hannover.de/frontdoor/index/index/docId/1527
https://ai.stanford.edu/%7Erubner/papers/rubnerIjcv00.pdf


EMD Color Similarity Example



State-Of-The-Art Model: SBERT
● An upgrade from BERT

○ Time reduction
● Using pre-trained model specialized in the German and English Language

○ T-Systems roberta
● The model “understands” the topic of discussion and recommends restaurants 

with similar topics/cuisines

https://arxiv.org/abs/1908.10084
https://huggingface.co/T-Systems-onsite/cross-en-de-roberta-sentence-transformer


Fused Models
● Goal: Making use of all data-types (textual, visual) in order to make 

recommendations
● TF-IDF + VGG-16
● SBERT + VGG-16
● Fusion achieved by concatenating feature vectors

○ X=(x1, x2…,xn) and Y=(y1, y2…,yn) => XY = (x1, x2…, xn, y1, y2…, yn)
● Note: Only ~half of the dataset can be used (only ~3500 images = ~3500 

restaurants)
● Challenge: Different feature scales (does scaling even make sense?)



Evaluation
● Quantitative Method

○ Good for quick estimations
○ Use the meta-data (type of cuisine) to check if a recommendation has the same cuisine type as the 

given restaurant
○ Hit-Rate of Top-10 lists

● Qualitative Method
○ Consulting a Falter Expert
○ Expert was shown recommendation lists and was asked to rate them and provide a short feedback
○ Lists were divided in three categories

■ Restaurants with a given cuisine
■ Restaurants without a cuisine, but with specialties specified in description
■ Restaurants without a cuisine and no specialties

 



Quantitative Evaluation Results



Qualitative Evaluation Results
● TF-IDF offers less diverse recommendations whereas SBERT offers novel and 

diverse recommendations.
● TF-IDF performs better when a cuisine attribute is given but SBERT performs 

better on general cases.
● Restaurant’s atmosphere is highly important
● Same restaurant, different rating





Questions?


