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The Internet of Things connectivity solutions fall into four
categories, with significant overlap in specifications.
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(*) Brief Description of the topic

Agriculture - agricultural production, food security, rural development, nutrition, natural resources, regional
food systems

Climate - coastal flooding, food resilience, water, ecosystem vulnerability, human health, energy infrastructure,
transportation

Consumers - complaints received on financial products and services, including bank accounts, credit cards,
credit reporting, debt collection, money transfers, mortgages, student loans, and other types of consumer credit

Energy & Water - hourly electricity operating data, including actual and forecast demand, net generation, the
power flowing between electric systems

Entertainment — movies (Netflix), Music (iTunes)

Finance - financial services, including banking, lending, retirement, investments, and insurance,
Geographic — Israel geographic data, road data, population, stores, lights,

Health — Clinical data of patients, Genomic data, Epidemiology, Death cause per geography, clinical trials
Intelligence — Arabic recording (high variability) with matching text label,

10T — Healthcare sensor data, critical infrastructure sensor data

Malware - Malicious executables, malware classification, malware traffic analysis

Public Safety - crime, roadway safety, safety in the workplace

Surveillance — video surveillance, face recognition

Scan Text — Arabic and Hebrew text samples on a variety of format
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processing (NLP)
e Weizmann - ~8 researchers - Main focus is in machine learning and computer vision
e Ben Gurion University (BGU) - ~16 researchers - Main focus is around applied ML

Prof. Dave Patterson from UC Berkeley, a Turing award winner wrote a paper called "How to build a bad research
center” based on his 40 years of experience building a dozens of research centers. His centers were highly
successful and influenced the entire industry like AMPLab, which created the industry platform and tools for
big data analytics, RISC that created a new computer architecture and more. The key takeaways are:

e Build a multidisciplinary research center that strives to solve a well-defined industry problem that has an impact

e A collective creation of a research stack that demonstrates the vision of the center and builds it from pieces
that are compatible. Each researcher has her/his own piece yet the pieces work together

e Output is a working open source platform that starts as a prototype and builds a community around it
e Funding comes from a large number of corporates that are engaged together with the government (NSF)

e Attract top PhDs and post docs together with MSc students and even undergrads. Create a working hierarchy
that delegate responsibilities in the chain of command and reduces load from the Professor: Pl -> Post Doc
-> PhD student -> MSc. Student -> undergrad

e Parts of the research will be the basis of a spinoff to a commercial company

Since 2010 the number of ML papers increase by 16-32x in arxiv, but this is not the case in Israel. Most of
the Israeli leading Al researchers have started working full or part time in the industry. In some cases, it has
an impact on the number of students they have. In addition, the structure of labs in Israel (e.g., no postdocs)
makes it hard to scale for a larger number of students. We need to harness the academy — industry relations to
our needs and use corporates, universities and government to create multi-disciplinary research centers that
involve all three players.

We recommend having a call for proposals for universities and research companies in Israel to build open IP
centers in Al. These centers will have a portion of theoretic research along with applied activities. Each center
will have 1-2 universities and 2-4 companies. All members of the center will need to invest people as researchers/
engineers and invest sponsorship, while government will match the investment. We see a room for 2 — 3 centers
likes that in Israel that can be in the domains of:-

e NLP/NLU including Hebrew and conversational systems

Al and HW

Autonomous devices and robots

Al and Manufacturing

Al and Agriculture

Personalized Healthcare and medicine

Data is the source for every good Al solution. Data exposes new academic problems to the researchers and
attracts industry partners that otherwise do not have access to the data. Israel needs to open its data sources
for local and global research, but not open this data to all, but rather control it and make sure all sides get value.
In order to do this we need to have some requlatory arrangement of unique Israeli public data assets like the

165 | OT'NN 'DPNNWNA DR'WAL TEIWAT MY DINT "2 370 - DINIW3A N33 NidYN7 'NIN7D 0Tl

“Al NWII1 YPNNN NXNTT7 “ATny 1 - A NDD)

Background: Artificial Intelligence (Al) is around us for several decades. Solutions such as recommendation
systems are flourishing in the online retail business. Cellular companies, banks and other service providers
use machine learning (ML) to predict customer churn and credit companies use it for fraud detection. In the
recent years, we see Al booming thanks to a new ML technique called deep learning (DL) which outperforms
previous algorithms and sometimes outperforms humans. DL started enabling computers to better solve new
problems, some of which were previously dominated by older ML techniques. The amount of research papers
in ML is roughly follows Moore's law and has doubles® itself every two years since 2010.

Al is rapidly growing in the last decade, and its community is quite unique in its structure and behavior. Leading
universities have established different types of centers for Al such as RISELab & BAIR @ UC Berkeley, the
ML department @ CMU and MILA @ Montreal. In addition, large hi-tech corporates are establishing leading
organizations for Al research such as Google Al and FAIR by Facebook. Elon Mask created OpenAl, a non-profit Al
research center that aims to promote and develop friendly Al in such a way as to benefit humanity as a whole.
This organizations make the line between academy and industry blurry, as researchers move from academy to
industry and back. Most of the Al community believes in providing open source and publishing their papers
in an open repository of electronic papers called arxiv, letting the community to judge. In that spirit, many of
them are boycotting the Nature magazine for establishing a new peer review Al magazine.

Problem: Many countries2®® such as the the The United States, China, Canada, Britain and France announce
big investments in Al in the last two years. These announcements included investments in academic research,
collaboration with enterprises, students & employees training and entrepreneurs & startups support.

The increasing demand for Al created a shortage of Al talent that is also influencing the top-notch researchers
organizations in this domain. A group of European Al scientists published an open letter, proposing the foundation
of an institute that will prevent "brain drain” to big tech firms. The scientists describe how Europe has not kept
up with the US and China, where the vast majority of leading Al firms and universities are based. The letter
adds that while a few “research hotspots" still exist in Europe, "virtually all of the top people in those places are
continuously being pursued for recruitment by US companies.” The letter, signed by scientists in the UK, France,
Germany, Switzerland, Netherlands and Israel, calls for work on the new institute to start this year.

The Al researchers are the locomotive that pulls the entire Al train, and this research is done today in academy,
industry and by NGOs. We need to combine forces to speed up the train.

Israel academic research centers

We have six universities in Israel (Technion, Tel Aviv, Bar Ilan, Weizmann, Hebrew University and Beer Sheva)
that have active investment in Al. By analyzing the Al researchers in each university we find the following:

e Technion - ~33 researchers — Main focus is in machine learning and computer vision

e Hebrew University (HUJI) - ~20 researchers — Main focus is in machine learning and computer vision with
some computational biology

e Tel Aviv University (TAU) - ~17 researchers - Main focus is in machine learning and computer vision with some
computational biology

e Bar Ilan University (BIU) - ~12 researchers — Main focus is around machine learning and natural language
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\Written by Assaf Araki, Itay Yogev, Amitai Armon & Rona Kisilevitz. For any feedback assaf.araki@intel.com 48
Jeff Dean, Google Senior Fellow and Goggle research lead, presentation at NIPS 2017 49
https://medium.com/politics-ai/an-overview-of-national-ai-strateqgies-2a70ecéedfd 50
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Israeli army, Ministry of Education and Healthcare data.

Israeli Al Education

The research and PhD students are the locomotive of the Al industry but there is a huge community of people
that will help pull this big train forward and we need to educate them better in Al. We need to expand the Al
education to many populations and build a better Al foundation. Some suggestions and guiding principles:

e Teach Al as a separate degree for undergrads
e Teach Al as a certification for any CS, exact science & engineering degree
e Combine classes with real life experience (theory with applied)

» Open the certification to all via the internet

¢ Do not invent the wheel and create your own tailor made content, but use existing web courses and platforms
(e.g Coursera, Kaggle, DeeplLearning.ai etc.)

» Make sure material is updated frequently and students use state of the art tools and methodologies — the
domain is evolving quickly and two years' old material is not relevant

e Create a platform for mentoring and knowledge sharing, Al consulting for startups
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