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My “vision” 



How I got here …

Transportation & Cities

The human factor gets in

… perplexity by human 
decision-making



The main message
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Eyes on the infrastructure
The City Scape Cameras



How many vehicles in 
the yellow region?

Traffic density

Traffic Velocity

Vehicle Type

Traffic Flow

From images to traffic understanding

Deep understanding of urban traffic

Extracting vehicle counts from streaming real-time videos 

captured by multiple low-quality city cameras.



Count by Density !

Mapping pixels to vehicle density

Σd(x,y)=1

Σd(x,y)=1



Images are “just numbers”
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Training Data: Annotation vs “car density”



CityCam Dataset 
➢ 60,000 annotated frames with around 900,000 labeled vehicles

➢ Rich annotations: vehicle count; type; bbox; re-id; orientation; time; weather

➢ 60,000,000 images for testing



density

image

Learning to count by (linear) regressinon



Algebraic solution – Large Scale Low Rank 
Regression

Block-level regression with rank constraint.

Embed road geometry in the weight matrix.



Optimization based vehicle density estimation





Deep Neural Nets, a new level in performance
Inspired by how the brain works



Regression with Deep Neural Networks 







Estimated vehicle count for different time and conditions

Original Image Estimated Density 
Map

Estimated Pedestrian Count MAE = 
1.54

Can learn to count anything! It’s the data …



The pulse of the city

Estimated Count for different days Isomap of vehicle density for different days

Normal 
Monday

Independence Day

Normal 
Friday



Main Avenue vs Highway (Tallin)
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Density-based counting
still an open problem

Challenges (training)

Training with Simulator Data

Adapt to multiple domains
Pose
Geometry
Environment

https://www.ai4europe.eu/research/ai-catalog/gta-dataset



Citycam Dataset

http://printart.isr.tecnico.ulisboa.pt/citycam



What do cars tell about people !
a case of proxy-sensing

200 cities

50 million images from  Google Street View

US census



Source: Google Street View



What people drive …



Split in 2657 Classes



Data representation







Humans are “low rank” ?





Let’s put people in the equation





Our first encounter with “transportation” 



Why are there so few bikes ?

Conflicts 
• Cyclists vs Cars
• Cyclists vs Pedestrians 



Risk Assessment

Conflicts 
• Cyclists vs Cars
• Cyclists vs Pedestrians 

Surveys 
• Imprecise
• Subjective
• People forget
• Hard to process

The textbook solution ?



Where it all started

SMARTcycling: Assessing cyclists' driving experience
P Vieira, JP Costeira, S Brandão, M Marques
2016 IEEE Intelligent Vehicles Symposium (IV), 2016

Smartphone App(2015) 

https://scholar.google.com/scholar?oi=bibs&cluster=546334212740948732&btnI=1&hl=en


Data I
Spatial context from video

• Left/Frontal/Right obstacles

• Vehicles overtaking 

• Pedestrians

• Road condition

Data I - Images

Videos/rolling shutter.mp4


Data II - accelerometers



Who needs accelerometers if you have a 
camera ???



Data III- Heart Rate Mesurements

Heart monitoring chest strap:

HRV

(Heart Rate 
Variability)

Stress 

ECG record



t

Everything georeferenced



Image Descriptor



Image descriptorImage descriptor



Image descriptorImage descriptor



The whole visual pipeline



Evaluating “Stress”(HRV)



Evaluating “Stress”



Evaluating “Stress”



Measuring “Stress”





Not that stressfull



Risky business

A

B



Risky business

A

B



It’s not your heart that tricks you…

• Assumptions without data are usually 

wrong (adoption)

• First person vision is crucial

• Doing good surveys is really difficult?



• One of Lisbon’s historical bookshops 
• located in the new expanding areas of the 40’s 
• Since the 50’s became a central “upper-middle 

class?/affluent/ residential and shopping area.  
• Bloody expensive these days ☺

Conscious choices !



Founded by António Barata in 1957 under the dictatorship

A special Bookshop with a special history

• originally a very small space selling magazines, newspapers and stationary
• “hidden in the back” was one of Lisbon’s  largest supply of clandestine books

… bought  “under the counter” the book of Mao-Tse-Tung,
Henry Lefebvre and Garaudy…  

Livraria Barata awarded “Medal for Municipal Merit” 



Essays on Consumer Switching and Search Behavior
Qiwei Han 
PhD in Engineering and Public Policy March, 2017
João Paulo Costeira, IST Pedro Ferreira, CMU EPP/Heinz (advisors)

The Effect of Product Placement on Shopping Behavior at the Point of Purchase: Evidence from a 
Randomized Experiment Using Video Tracking in a Physical Bookstore, 
Qiwei Han, Pedro Ferreira , João Paulo Costeira, 
Conference on Digital Experimentation (CODE), MIT Sloan School of Management, Cambridge MA, 
October, 2016

The Effect of Product Placement on Shopping Behavior at the Point of Purchase: Evidence From 
Randomized Experiment Using Video Tracking in a Physical Bookstore (November 21, 2018). Available 
at Social Science Research Network: https://ssrn.com/abstract=3288604

https://ssrn.com/abstract=3288604


The experimental site

Main floor of the bookshop

• 29 tables with approx. 30 books each
• Tables display “recent books/editions”
• 100 thousand+ titles in shop
• 1000 customers/day 
• Open 7 days/week (9AM-11PM)

Technical
Books(stable titles)

Table
Recent books

“storage”
Long term storage in other floors



Other sections

Pocket editions (foreign)
Magazines/newspapers



Depth Camera 1
Counting incoming/outgoing costumers



Typical shopping day …BC (Before Corona!)



Camera 2: New realeses !

Monitor the area close to the table of new books using 3D information

Depth imageRGB image

Detect and follow shopper in real-time using 3D representation
of the space



3D View of the Scene



Count Pick and Take



Randomized Experiment on Book Placement
Recommendations

• We randomize book placement on the table across 5 rows and 6 columns

• At cycle 0 we randomly shuffle the books already on the table. Then, each cycle we
generate a random sequence of numbers between 1 and 30 and place the incoming
books accordingly

Treated group: books in edge positions (first row and left/right most columns)

Control group: books in the center positions



Pick Rate by Positions (sample)



Empirical Results

• Books placed at the edge of the table are picked 102% more often and taken 77%

more often per day than those at the center of the table

• However, conditionally on picking the book, shoppers are equally likely to take

books placed at the edge and at the center of the table

• Book placement recommendations affects consumer choice through its effect on

the search process but not through its effect on the consideration process

• The bookstore manager may maximize profit by placing books with higher margins 

at the edge of the table



Conclusions/policy
We show that books placed at the edge of the table are more likely to 

be picked and taken than those placed at the center of the table. 

we also show that conditional on being picked, shoppers are equally 

likely to take books placed at the edge and at the center of the table. 

Moreover, we demonstrate that the book placement on the table essentially 

resembles the display recommendations that online bookstores are heavily 
in use today. 

So:

bookstore manager has incentives to place books with higher margin at the 

edge of the table for longer time, as she knows that this may incur higher 

sales.

To this end, consumer welfare is likely to decrease because consumers tend 

to purchase books that do not give them the highest utility, as a result of search 
cost obfuscation.



Unless you shop at Livraria Barata!



Coffee chat …



About Human Decision-Making

• Rationality is overrated : we decide then find a rational explanation ?

• Information is vital : made me a better consumer (at least in books)

• Cognitive overload (choice)

• Limitations to cognition (hardware!)



The Thatcher effect!



Different machinery for different tasks
accuracy depends on pose

The impact of stimulus size and orientation on individual face coding in monkey face-selective cortex
•Jessica Taubert, Goedele Van Belle, Rufin Vogels Bruno Rossion , Nature, Scientific Reports volume 8, 
Article number: 10339 (2018)

https://www.nature.com/articles/s41598-018-28144-z#auth-1
https://www.nature.com/articles/s41598-018-28144-z#auth-2
https://www.nature.com/articles/s41598-018-28144-z#auth-3
https://www.nature.com/articles/s41598-018-28144-z#auth-4
https://www.nature.com/srep


Can be fair and still increase revenue!



In summary





BUILDING THE EUROPEAN AI ON-DEMAND PLATFORM
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BUILDING THE EUROPEAN AI ON-DEMAND PLATFORM

• THE Central access point: a shared resource for Europe

• Integrate tools and resources

• Offer solutions and support to all users of AI to integrate AI into applications, products and 
services

• Mobilisation of the community

• Catch phrase: ”democratise AI”

• 2018: Call ICT-26  (Apr 2018)

• Large project: 20M€

• Cascade funds: 3M€

• 80 partners, 21 Countries

Desideratum: a European AI on-demand platform



http://ai4europe.eu



http://aiexp.ai4europe.eu https://github.com/ai4eu/tutorials



AI Pipelines:  https://aiexp.ai4europe.eu

The Marketplace
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https://acumos-int-fhg.ai4eu.eu/


AI4EU AI Platform:   The  Design Studio



AI4EU AI Platform:   MarketPlace + Design Studio



AI4EU AI Platform:   MarketPlace + Design Studio



Almost there !

Orchestrate &Deploy

(distributed)



AI is a commodity … and big business !

The more ineficient the market is …the better



“two weeks old”!





It will have impact

• The way we teach!

• With whom we collaborate !

• Less conflicts with NDA’s and “borrowing/sharing data”

• Collaboration with industry

• Focus on “your thing” …  



BUILDING THE EUROPEAN AI ON-DEMAND PLATFORM

121

1. Publish your contents

• reviewed by an open editorial team

2. Contribute to further develop the portal

• reviewed by an inclusive technical board

3. Create and run “AI experiments”

• and put your assets in the Experiments Marketplace

How you can join, use and contribute to the platform

Alessandro Saffiotti

Ioannis Mollas

Martin Welss

Peter Schüller



Conclusions

http://ai4europe.eu

• A paradigm shift in ICT’s is underway

• It is critical that we appropriate the 
technology – DO IT and JOIN IT

• Unskilled “consumers” will be 
empowered

• The AI technology of highly skilled 
producers will “reign”



Thank you !


