
Hottest Real-World Applications of 
Deep Learning

Mohammad Shokoohi-Yekta

AIXperience, Tehran 2022





Soon, we will be 
ashamed of telling our 
kids: we used to drive 

cars and we had to visit 
doctors to get 
monitored!

Soon, we will be 
ashamed of telling our 
kids: we used to drive 

cars and we had to visit 
doctors to get 
monitored!



Outlines

What’s up Deep Learning? 

Deep Learning & Saving Lives

Deep Learning in Industry

Next Trends & Challenges of Deep Learning

Industrial Takeaways 



Trinity of Deep Learning
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AlgorithmsCompute

Data



Safety Monitoring Applications 
of Deep Learning



Where Does Big Data Come From? 

1 Autonomous Car               = 2666 Internet Users
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Who Saves More 
Lives, Deep Learning 

or Doctors? 



Prediction in Sensors Data
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More than 1.2 million people die each year in car accidents!
Short term prediction can save many lives before an accident actually happens!

• M. Shokoohi-Yekta, et al. Discovery of Meaningful Rules in Time Series, SIGKDD 2015.
• Z. Yuan, et al. Hetero-ConvLSTM: A Deep Learning Approach to Traffic Accident Prediction on Heterogeneous 

Spatio-Tem, SIGKDD 2018.
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Bernard Tyson
CEO, Kaiser Permanente. 1959 - 2019

We need to make our 
human bodies interesting … 
People know more about 
the air in their tires than 
about their blood pressure 
or sugar levels
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Predicting Diabetic 
Retinopathy (DR)

16

4.1 M people in the US have developed DR
Current ML model is able to classify DR from CT with 88% accuracy
DL model is able to predict DR before the doctor



Prevent Future Pandemics

21https://www.microsoft.com/en-us/research/project/project-premonition/

Coming 2025
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Industry vs Academia



Automatic Optical Inspection
25



26

You   Only   Live   Once

Look
• more than 1000x faster than R-CNN

• 100x faster than Fast R-CNN
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First AOI Demo



AOI in 12 seconds
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Highlights

40%
Improved 

accuracy

2M
Images 

Captured & 

Analyzed

5
Programs 

onboarded 

ADT

0%
Escapes

90%
Reusability

55%
Test Time 

Reduction

✓ Fully internal solution

✓ Uses state-of-the-art algorithms

✓ Models learn over time and become smarter

✓ Conveys the factory of the future 

12
CTXs covered



Future Testing Solution

Cosmetic AOI
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What are GANs?

• Deep learning GANs is one the biggest 
breakthrough technologies of 2018, as per MIT 
Technology Review’s annual list of top 10 tech

https://www.technologyreview.com/lists/technologies/2018/


GANs Rapidly Evolving
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10 YEARS AGO

Produced by studios

Dozens to

hundreds of hours

TODAY

Produced by anyone, 

with widely-available

AI-based tools

Minutes



Avatarify
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Next Frontier in DLAI Algorithm

Data

Priors

Task

=

+

+

Unsupervised: Concept Learning, Disentanglement Learning

Robust: Recurrent Feedback, Uncertainty Quantification 

Adaptive: Multi Task & Domains, Life-Long Learning

* Slide adopted from Anima Anandkumar’s talk



Ultimate of AI
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* Slide adopted from Anima Anandkumar’s talk

Learning with 
Limited Supervision

Disentanglement 
Learning

Concept Discovery Task Inference

Learning to 
Compose

Robustness to 
Noise
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If you run in to Y challenges during the POC 
(Proof of Concept) phase, expect at least 10 x Y 

challenges in production/deployment

• Models throwing exceptions
• Growing failure rates over time
• Fine-tuning models over time
• Data collection for fine-tuning
• Educating manufacturing people on the models
• …



Takeaways

• Try to avoid Deep Learning, if ML is an option

• The future of Deep Learning is unsupervised

• Disentanglement Learning is the next trend

• Academia and industry are VERY two different 
worlds

• Take advantage of all the great open source 
tools out there, don’t re-invent the wheel. 

Reach me @:

LinkedIn: 
/in/mohammad-shokoohi/

Email: 
shokoohi@stanford.edu



شکرا ً ,Obrigado, Tack , Thanks, متشکرم, 
Gracias, Bedankt, धन्यवाद, σας 

ευχαριστώ,谢谢, dziękuję

What the caterpillar calls the end of  the world, the master calls a 

butterfly.

- Richard Bach
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