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Agenda 
●  Uber Eats Overview 
●  AI Platform 
●  AI Challenges 

○  Challenges as a marketplace 
○  Challenges of Uber Eats discovery 

■  Restaurants ranking and recommendation 
■  Guided Exploration 



Uber Eats Overview 



Make eating well effortless at anytime, 
for anyone. 

Uber Eats mission 





Uber Eats Timeline 
●  March, 2009: Uber founded 

●  August, 2014: UberFRESH launched in LA 

●  April, 2015: UberFRESH rebranded to 

Uber Eats 

●  December, 2015: Uber Eats is spun off into 

a separate standalone app and launched 

in Toronto 

●  March, 2016: Uber Eats launched in LA, 

Chicago, Houston, and SF 

●  Today: Uber Eats launched in 200+ cities, 

30+ countries, and 6 continents 



Source: https://www.eater.com/2017/5/9/15596790/ubereats-delivery-
service-rising 



AI Platform 





Feature Report 



Model Accuracy Report 



AI Challenges with Uber Eats 
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Uber Eats as a Marketplace 

Make eating well effortless at any time, for anyone 
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●  Demand-supply forecasting 
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AI & Uber Eats 



●  Courier positioning 

●  Dispatch 

●  Batching 
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●  Time prediction (estimated time of 

delivery) 

●  Dynamic pricing 

●  Intelligent spending 

●  ... 

●  Courier positioning 

●  Dispatch 

●  Batching 
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Today’s Discussion: Eats Discovery 

●  Time prediction (estimated time of 

delivery) 

●  Dynamic pricing 

●  Intelligent spending 

●  ... 

●  Courier positioning 

●  Dispatch 

●  Batching 
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●  Restaurant ranking and 

recommendation (Homepage feed) 

●  Guided exploration (Search) 

●  Demand-supply forecasting 

●  ... 



Restaurant Ranking 
And 

Recommendation 



A Few Unique Challenges 
●  Ranking to serve the marketplace 

●  Relevance vs. diversity 

●  Building a fair marketplace 

●  ... 



●  Conventional ML Model 
○  Single objective 

■  Keep users          or 
■  Keep restaurant owners 

○  GBDT, RankSVM 

 

Ranking to Serve the Marketplace 



●  Conventional ML Model 
○  Single objective 

■  Keep users          or 
■  Keep restaurant owners  

○  GBDT, RankSVM 
 

●  Solution: Multi-Objective Optimization 
○  Multiple objectives 

■  Keep users         and  
■  Keep restaurant owners  

○  Linear / Quadratic Programming (LP/QP) C
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Ranking to Serve the Marketplace 
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MOO: Multi-Objective Optimization 

is the ML/AI model for the kth objective 

For example: 

is the 1 - restaurant churn rate ML/AI model 

is the conversion rate ML/AI model 

Challenge is to formulate the above problem as convex 
optimization problem (LP / QP) 



MOO Example: Relevance vs. Diversity 

●  Pointwise ranking is greedy 

●  Listwise ranking is costly 

●  Holistic ranking 
○  Estimate CTR of each restaurant with an ML Model 

○  Optimize the ranking of all restaurants holistically 

given estimated CTR 

ML Model 
LP / QP 

Optimizer 
Final 

Ranking 

Tradeoff scores Estimated CTR 



New / Low-Volume Restaurants 
Img source: https://www.fotolia.com/p/326910 

Well-Established Restaurants 
Img source: https://thehalalguys.com/, https://archives.sfweekly.com/sanfrancisco/shanghai-

dumpling-king/Location?oid=2192071 

VS. 

Building a Fair Marketplace 



●  Bayesian modeling for posterior 
variance 
○  New /low-volume restaurant - high 

variance 
○  Well-established restaurant - low 

variance 
 

●  Multi-armed bandit 
○  ML model to estimate the mode of 

conversion rate 
○  Bandit algorithm for explore-exploit 

 

Explore-Exploit with Multi-Armed Bandit 



Guided Exploration 
(Search) 

Item listicle 

Search results 

Related searches 



Challenges 

●  Understand user query and our food 

○  Restaurant 

○  Dish types 

○  Cuisine types 

●  No results / low results 

○  Not on the platform 

○  Out of delivery radius / time 

●  Ranking 

○  Personalized - but not so much 



AI/ML Solutions 

●  Understand user query and our food - Representation Learning 

○  Restaurant 

○  Dish types 

○  Cuisine types 

●  No results / low results - Food Knowledge Graph 

○  Not on the platform 

○  Out of delivery radius / time 

●  Ranking - ML/AI models 

○  Personalized - but not so much 



Food Graph 

●  Chipotle 

○  Is it a restaurant? 

○  Fast food? 

○  Sells burritos?  

○  Similar restaurants? 

●  Poke 

○  Is it a cuisine? 

○  Similar cuisines? 

Illustration credit: Ting Chen @ Uber, GraphDB 



Representation Learning 

●  Food graph-based 

●  Latent space-based 

○  Word2Vec, GloVe 

○  End-to-end deep neural 

network 



Ranking 

●  Personalized model? 

●  Closed/missing restaurants 

●  In-menu search and ranking   



Takeaways 

●  Uber Eats is a marketplace for eaters, 

restaurant owners and delivery partners. 

●  AI is the underlying engine that runs this 

marketplace. 



Thank you and bon appétit 
 
Q & A 
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