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AI Index Report 2018 (aiindex.org)
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Impact of AI on Research
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Impact of AI on Research



Bernard Ghanem

Impact of AI on Research (interdisciplinary)

Relative Activity Focus by Region and AI Research Sector in 2000 and 2017
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Perfect “storm”

• Large-scale data

• Tools (e.g. deep networks)

• Mathematical foundations

• Hardware/Software systems (e.g. GPUs, TensorFlow)

• Applications and industry adoption

Why has AI/ML been so impactful?
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Where is KAUST in all this?



Predicting Binding Specificity of RNA Constituents





Prediction of preignition events in spark ignited 
engines using deep learning

• Pre-ignition is defined as ignition of  the fuel/air mixture prior to  spark plug firing
• Highly stochastic event that can lead to engine destruction
• We developed a deep learning model to predict preignition early in the engine cycle to avoid damage.

Multivariate time-
series data

CNN 
layers

Hard 
Negative 
Mining

Output

Supervised Binary Classification Problem



TASK: Train machine learning models on millions 

of mobile devices without sharing private data

Collaboration with 

Downloaded by 1bn+ Android users

Horizon 2020 call dedicated to FL

The CEO of Google, Sundar
Pichai, said (May 2017): 

“… We continue to set the pace in 
machine learning and AI research. 
We introduced a new technique 
for training deep neural networks 
on mobile devices called Federated 
Learning. This technique enables 
people to run a shared machine 
learning model, while keeping the 
underlying data stored locally on 
mobile phones..." 

Forbes
The Verge
Quartz
TechRepublic
ZDNet
Computer Business Review
Motherboard Vice
Infoworld
Silicon.co.uk
Venturebeat
Engadget
Tech Narratives
GadgetHacks
BGR
AndroidAuthority
AndroidHeadlines
Tom's Guide
Digital Trends
The Exponential View
vvcat
9to5google

Federated Learning

NIPS 2016

https://www.forbes.com/sites/kevinmurnane/2017/04/11/google-makes-your-smartphone-smarter-with-federated-learning/#7c1d9eb25a0f
https://www.theverge.com/2017/4/10/15241492/google-ai-user-data-federated-learning
https://qz.com/952986/google-goog-may-be-using-your-phones-keyboard-to-train-its-massive-ai-brain/?utm_source=dlvr.it&utm_medium=twitter
http://www.techrepublic.com/article/how-google-wants-to-crowdsource-machine-learning-with-smartphones-and-federated-learning/
http://www.zdnet.com/article/smarter-android-ai-powered-google-services-will-get-better-as-you-use-them/
http://www.cbronline.com/news/mobility/smartphones/google-wants-make-android-smarter-ai-algorithms-phone/
https://motherboard.vice.com/en_us/article/google-thinks-it-can-solve-artificial-intelligences-privacy-problem
http://www.infoworld.com/article/3188430/artificial-intelligence/android-gboard-smartens-up-with-federated-machine-learning.html
http://www.silicon.co.uk/
https://venturebeat.com/2017/04/06/following-apple-google-tests-differential-privacy-in-gboard-for-android/
https://www.engadget.com/2017/04/07/gboard-studies-your-behavior-without-sending-details-to-google/
http://www.technarratives.com/2017/04/06/google-develops-federated-machine-learning-method-which-keeps-personal-data-on-devices/
https://android.gadgethacks.com/news/google-introduces-ai-for-its-android-services-learns-from-you-without-compromising-privacy-0177003/
http://bgr.com/2017/04/10/googles-new-ai-doesnt-need-to-talk-to-the-cloud/
http://www.androidauthority.com/google-machine-learning-privacy-federated-learning-762978/
https://www.androidheadlines.com/2017/04/google-intros-ai-solution-based-on-federated-learning.html
http://www.tomsguide.com/us/google-federated-learning-autocorrect-improvements,news-24853.html
https://www.digitaltrends.com/mobile/google-federated-learning-android/
https://www.getrevue.co/profile/azeem/issues/publishing-in-the-platform-globalisation-google-s-deep-learning-chip-panpsychism-elephants-poo-graphene-108-52456
http://www.vvcat.com/view/187072.html
https://9to5google.com/2017/04/06/google-testing-new-differential-privacy-strategy-with-gboard-for-android/


Scale ML to 1000’s of GPUs 

• Accelerate training
• Minimize communication
• Use very large mini-batch sizes
• Split a single model in multiple GPUs

• Accelerate Serving (inference)

• Many instances of the same model
• Exploit common computation paths

• ML for scientific data



Scaling Distributed ML with 
In-Network Aggregation

https://sands.kaust.edu.sa/daiet/

Worker 1 
Updates

Worker 2 
Updates

… Worker N 
Updates

Aggregate model 
updates in-network

Distributed ML training 
scales poorly due to 
communication costs

Key idea: co-design ML and 
networking to maximize 
communication efficiency

Designed and built 
SwitchML

Workers stream model updates to 
a 6.4 Tbps programmable switch
that aggregates and redistributes 
combined parameters

SwitchML speeds up training by up to 300%

A KAUST 
collaboration 

with

https://sands.kaust.edu.sa/daiet/


Fish Species Classification Underwater

0.9999: 
Plectropomus

0.9998: Plectropomus

0.9999: 
Plectropomu
s

0.9999: 
Lutjanus

0.9999: 
Lutjanus

0.8525: 
Lutjanus

0.9969: 
Lutjanus



Tools and Foundations for 
Understanding Images and Videos
Video Understanding

• Activity Detection
• Efficient Search
• Object Tracking

• Sim4CV 
• Transfer Learning
• Applications

Vision for Automation

• Optimization for CV&ML 

(sparse, low-rank, integer)

• Deep DNN Understanding

Fundamentals



Sponsors:

Large-Scale Activity Detection

ActivityNet: A Large-Scale Video Benchmark for Human Activity Understanding [CVPR’15] [Google Faculty Research Award (only one from SA)]

baseball throwwashing dishes

pole vault diving

Key

Detection

Ground-truth 

Time

(Background 

is sped up)







Bernard Ghanem

One-stop-shop for AI/ML on campus

• regular seminars and activities

o invited speakers (academic & industry)

o new research and trends in the areas

o participation events (e.g. hackathon)

The ML Hub Offerings
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One-stop-shop for AI/ML on campus

• network of AI/ML enthusiasts and experts

o mentorship and consulting

o brainstorming and collaboration

o vehicle for disseminating information (e.g. 

news, research, job opportunities, etc.)

The ML Hub Offerings
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One-stop-shop for AI/ML on campus

• hands-on tutorials and workshops 

o practical starters

o various levels of AI/ML competence and use

o hardware and software awareness

The ML Hub Offerings
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One-stop-shop for AI/ML on campus

• the AI/ML KAUST window to the world 

o aggregation of our work in the field

o showcase our growing position in these areas

The ML Hub Offerings
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• Sci-Café: AI

o February 20th

• Hub Seminar (Prof. Zheng Qu, HKU)

o March 20th

What’s coming up next?



Webpage: ml.kaust.edu.sa Twitter: @kaustMLhub Slack: the-ml-hub.slack.com

ml.kaust.edu.sa
the-ml-hub.slack.com

