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Safety Monitoring Applications
of Deep Learning




Where Does Big Data Come From?

2666 Internet Users

1 Autonomous Car



M June 11,2018, 4:00 AM PDT

Nuro's Driverless Cars Don't
Have to Worry About
Passenger Safety

@ Delivering pizzas instead of people, this robot could make
on-demand orders profitable.

By Mark Bergen
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Who Saves More

" Lives, Deep Learning
or Doctors?




Prediction in Sensors Data

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

2016-12-27 16:01:27 114km/h BLACKVUE DR650S-2CH/FHD-HD

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
CEQO, Kaiser Permanente. 1959 - 2019
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ECG Detail

Sinus Rhythm

¥ 88 BPM Average

This ECG does not show signs of atrial
fibrillation.

Export a PDF for Your Doctor

If you believe you're having a heart attack or a medical
emergency, call emergency services.

SAMPLE DETAILS

Sep 12, 2018 at 10:08:31 AM

Sep 12, 2018 at 10:09:01 AM

Health Data




Predicting Diabetic
Retinopathy (DR)

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
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Prevent Future Pandemics

Coming 2025

https://www.microsoft.com/en-us/research/project/project-premonition/ 21
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Industry vs Academia
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YOLO: Real-Time Object Detection

You only ook once (YOLO) is a state-of-the-art, real-time object detection system. On a
Pascal Titan X it processes images at 30 FPS and has a mAP of §7.9% on COCO test-dev.

You Only Er\j\é Once
Look

« more than 1000x faster than R-CNN
 100x faster than Fast R-CNN



First AOl Demo







Automated Display Testing

Inspect 12 different display defects

A manual process done by 7 operators
in a black tent

Combination of DL and CV algorithms
Resistance from partners

Data Collection mode

Turning point

Running in production for the past year
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Highlights

v’ Fully internal solution
v’ Uses state-of-the-art algorithms
v Models learn over time and become smarter

v’ Conveys the factory of the future

]2
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Test Time
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Images
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Future Testing Solution
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Generative Adversarial
Network

F What are GANs?
e

Latent
Space

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

Generated
Fake
Samples



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

a’ lan Goodfellow * ) =& |an Goodfellow e N
B @goodfellow_ian i ; 3 \_ Follow )

} @goodfellow_ian

Two years of GAN progress on class- 4.5 years of GAN progress on face generation.
conditional ImageNet-128 arxiv.org/abs/1406.2661
. : = == arxiv.org/abs/1511.06434
odena ot 1 PRI St By ) arxiv.org/abs/1606.07536
2016 Ry AR e N arxiv.org/abs/1710.10196
PRI N TN arxiv.org/abs/1812.04948

Miyato et al {8
2017

Zhang et al
2018

4:14 PM - 30 May 2018

390 Retweets 1,234 Likes () o - @@ . ¢ @ a

4:40 PM - 14 Jan 2019

1,367 Retweets 3666Likes @B I QP e B QPO

GANs Rapidly Evolving
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10 YEARS AGO

Produced by studios

Dozens to
hundreds of hours
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Y run_window

README.md

Avatarity

5. Democratized.

Created by: GitHub community.




Al Algorithm Next Frontier in DL

Concept Learning, Disentanglement Learning

Recurrent Feedback, Uncertainty Quantification

Multi Task & Domains, Life-Long Learning
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* Slide adopted from Anima Anandkumar’s talk

Ultimate of Al

=

@

Learning with
Limited Supervision

Concept Discovery

Learning to
Compose

¥

)

Disentanglement
Learning

Task Inference

Robusthess to
Noise
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Models throwing exceptions

* Growing failure rates over time

* Fine-tuning models over time

e Data collection for fine-tuning

Educating manufacturing people on the rr



Takeaways

* Try to avoid Deep Learning, if ML is an option
Reach me @: * 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.

LinkedIn:
/in/mohammad-shokoohi/

Email:

shokoohi@stanford.edu
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What the caterpillar calls the end of the world, the master calls a
buttertly.
- Richard Bach



