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Since an early flush of optimism in the 1950s, smaller subsets of artificial intelligence - first machine learning, then
deep learning, a subset of machine learning - have created ever larger disruptions.

https://blogs.nvidia.com/blog/2016/07/29/whats-difference-artificial-intelligence-machine-learning-deep-learning-ai/
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ML in daily life

Recommender systems
Medicine/Pharma
E-commerce

Finance, Fraud detection
Smart home devices
\Video games

Customer support, chat bots
Machine translation
Smart cars

Survelillance, Security
Recruiting, Job market
Robot control
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[https://blog.soton.ac.uk/smallworld/2015/04/25/game-theory-and-recommendation-systems/]
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Recommender systems - Examples

Inspiriert durch lhre Winsche wmehr

Newest DSO Nano DS0O211

Upgrate of DS0201
SainSmart DSO Notell Oscilloscope

Empfehlungen fiir Sie: Gewerbe, Industrie & Wissenschaft

g Pack.
¥ £ Y/

Wird oft zusammen gekauft

Gesamtpreis: EUR 119,97

 Alle drei in den Einkaufswagen
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Everything is a Recommendation

Over 80% of what
members watch
comes from our
recommendations

Recommendations
are driven by
Machine Learning
Algorithms

i Einige dieser Artikel sind schneller versandfertig als andere. Details anzeigen @ @ @ {L E
¢ Dieser Artikel: SainSmart Nano Arm DS202 Tragbare Mini Handkamera Digital ! U L_)

¢ SainSmart Sonde fiir Digital Oszilloskop DSO201 DS0202 DS0O203 Oszilloskop

¢| BlueBeach® 2 Stiick Adapter Konverter MCX Stecker zu BNC Buchse fiir Antenng | B @ | 'C%

‘ . Google-Suche Auf gut Glick!

S

okcupid
(s
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,We use math to get you dates”

PANDORA

Z11L

INTELLIGENT MAGAZINE

[amazon.de
[https://www.okcupid.com/about]
[https://www.slideshare.net/DataStax/netflix--recommendations-using-spark-cassandra
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¢« Google Assistant ®. ¢« Google Assistant ®.

Preview tdition Preview Edition

‘g’ It looks pleasant outside
®. 65°F in San Francisco

Partly Cloudy - High: 66* Low: 54°

TODAY « 3:59 PM

' 3PS

TODAY * 324 PM

Show me pictures | took in Colorado e
Row as airline weighs Yahoo 'secretly scanned 0.
passengers to American Samoa for US authorities’ 4l | found this in your Google Photos

14 hours ago - www. bbc co ub 4 hours ago - www . bbe co ub

Send me dally e

Ok. What time would you like me to

send it? You can type any time you
want

/ \ / \ / \ \ / \ N\ : “\\ £ N\ 7/
| Cancel )| 7am | ( Sam | L 11am ) | 12:30pm | Q&)m ( @ Google Photos ) | Web images ] | My photos of people
/ . ,/ ‘\_/' . o \ -7 . __-/I N o ‘"\- // \ -

-+ Sav somethi J @ !J + |-_;“." someining © ‘!’

https://www.fudzilla.com/news/41763-google-assistant-uses-ai-machine-learning-to-become-people-friendly
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Personalized Assistants — NLP and Speech recognition UNIVERSITAT
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natural language
understanding (NLU) /
conversational Al

2 speech 3
recognition

voice

1
pickup O
e
7 SPEECH.

el

5 speech 4 natural language
synthesis generation (NLG)
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Disease identification / diagnosis
Personalized treatments

Drug discovery

Clinical trial research

Radiology, radiotherapy

Smart electronic health records
Epidemic outbreak prediction

11. Februar 2018



Medicine - Diagnosis

¥
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Dermatologist-level classification of skin cancer with deep neural networks

Bullous

pemphigoid Stevens-

Johnson

Skin disease

Lipoma

Fibromage Dermal Benign

Cyst
EpidermalmMelanocytic
Milia Atypical

Solar NEVUS

SeborrhoeicBlentigolCafe al
keratosis lait spot
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Epidermal lesions

Melanocytic lesions Melanocytic lesions (dermoscopy)
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Medicine - Diagnosis

‘Face2Gene is a suite of phenotyping applications that facilitate comprehensive and precise
genetic evaluations.” [face2gene.com]

: - .--"\‘ CL]C“C L’\BS
: FC E G E N E FORUMS RESEARCH
Devesoped by FUONA

MBRARY ACADEMY

e -

Smart Phenotyping.
Better Genetics.

UNIVERSITAT

FRANKFURT AM MAIN

10



11. Februar 2018

E-Commerce

* All areas of Search (ranking,query understanding, query expansion, related queries)
» Recommendation (you may like ...)

* Merchandising (this item goes with this item)

 |mage recognition and understanding

» (Concept extraction

 Sentiment and trend analysis

* Shipping cost and time estimation

* |nbound and outbound logistics optimization

* All manner of fraud detection and prevention (a long list here)
» (Classification

* Pricing

» Supply and demand analysis and forecast

* Various scheduling and optimal resource allocation

11
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Fraud detection SRR
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SCARFF: A scalable framework for streaming credit card fraud detection with spark

Real Time Near Real Time Offline
r——— p——  ——

Web Server

- __i,
§gkafka

. b Dﬁt-'euzea
Scoring I ;
Rules L
Investigator
Terminal Transaction P eTg— roppPvpbber SPOfﬁ{ .
Contro's Blockmg nnwulxgx. @ m':xlﬂ;;’;; Stfeﬂmmg
: RU es LUIBRRE A1 SN T L UL
01101¢103018101011 0103030 15447 Feedback
Data Driven ¢
Model 7
Yus”
Automatic Tools Human Supervision cassandra J
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Television Temperature
Fire alarm Water

http://blog.airpatrol.eu/wp-content/uploads/2016/10/bigstock-Smart-Home-103718372-1200x800.)pg

11. Februar 2018 13



Video Games UNIVERSITAT

NPCs - Unreal Engine 4 — Behavior trees (also used in Halo)

DEBUG MODE:
SHOWSHOW THE Al PERFORMS THE SEARCH.

https://answers.unrealengine.com
https://www.youtube.com/watch?v=36¢cKiPPrGHo
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Video Games

Simulation of realistic motions

StandardiNeuraliNetwornk

[StiffeUnnaturaliMotion]

¥
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Customer support

Customer Service Infrastructure

Generic Community
Search & Self Service

Chatbots

Al / Machine Learning Platform

Customer Transaction
Dat3 Product Data Data

Continuous Learning

JuswaAosdw| Snonuiuo)

http://www.epikonic.com/wp-content/uploads/Customer-Service-Infrastructure.png
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Chatbots UNIVERSITAT
o 3= slack )~
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MESSAGING PLATFORM

kik-

Post the last 3 pictures | ook on Facebook
&@ intent = share
order_by = ¢reated at DESC
limit - 3
media = picture
é % NATURAL LANGUAGE  socisl media = Facebook
PROCESSING

=
—_—"

MACHINE LEARNING BOT LOGIC DMP / DATA LAKE

B3 API FROM PARTNERS

~

1 1

e HUMAN INTERVENTION

ACTIONS
INFORMATION SOURCES

https://chatbotsmagazine.com/the-ultimate-guide-to-designing-a-chatbot-tech-stack-333eceb431da
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Machine translation EMJ?;FE}E

Neural machine translation currently employed by google
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[Google’'s Neural Machine Translation System: Bridgin the Gap between Human and Machine Translation]
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Smart cars — autonomous driving UNIVERSITAT
LIDAR UNIT — CAMERAS
Constantly spinning, 1t uses laser beams to Uses parallax from multiple images to find the
generate a 360-degree image of the car's distance to various objects. Cameras also detect
surroundings. traffic lights and signs, and help recognize
maoving objects like pedestrians and bicyclists.

RADAR SEMSORS

Measure the distance from
the car to obstacles.

MAIN COMPUTER
(LOCATED IN TRUNK)

ADDITIONAL
LIDAR UNITS

Analyzes data from the
Sensors, and compares
its stored maps to assess
current conditions.

By Guilbert Gates | Source: Google | Mote: Car is a Lexus model modified by Google.

https://www.nytimes.com/interactive/2016/12/14/technology/how-self-driving-cars-work.html?_r=0

11. Februar 2018 19
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https://www.nytimes.com/interactive/2016/12/14/technology/how-self-driving-cars-work.html?_r=0
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Collision avoidance Drifting warning Blind-spot detectors Enhanced cruise Self parking

Radar-, laser-, or camera-  If a car begins to deviate Cameras or radar can control The car maneuvers itself

based systems warn of an  from its lane, some detect vehicles in the A predefined distance can  into a parking spot using

impending collision, and  systems alert the driver driver’s blind spot and be maintained to the cameras or sonar. But the

can automatically apply and apply a small then alert the driver with ~ wehicle ahead. If it slows,  driver usually has to

the brakes in some cases.  counter-steering force. sounds or warning lights.  your car also slows. brake and follow
commands.

https://www.nytimes.com/interactive/2016/12/14/technology/how-self-driving-cars-work.html?_r=0

11. Februar 2018 21
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Smart cars — Driver/passenger monitoring

Distance to steering-wheel
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Smart cars — Predictive maintenance UNIVERSITAT

On-Board Diagnostics

Unscheduled repairs

. Pl

OBD |l Code Reader
.J§EWQ@?maﬁ§t7
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AB 1029 - Power steenng pump replacement
CT3408 - Wheel alignment

Pivotal

https://www.slideshare.net/EstherVasiete/the-data-science-behind-predictive-maintenance-for-connected-vehicles

11. Februar 2018 23
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VIN
Timestamp
DTC Code
Odometer
Speed

Acceleration
Engine Temperature
Engine Torque GPS

Coordinates

etc.
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Smart cars — Predictive maintenance UNIVERSITAT

FRANKFURT AM MAIN

Data Sources for Predictive Maintenance

Vehicle Sensor Data ﬂ Vehicle Repairs Data

<

VIN
Date vehicle in
Date vehicle out
Repair code

Farts replaced
Warranty clams
Repair Comments

Pivotal

https://www.slideshare.net/EstherVasiete/the-data-science-behind-predictive-maintenance-for-connected-vehicles

24



Surveillance, security UNIVERSITAT
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1. Detection 2. Tracking
Real-time categorization Analysis of the entire body image,

and search of external appearance and extract images of the same
and movement features person

11. Februar 2018



Surveillance, security N RS T

SIEP BY S1EP

Currently used by governments and private firms across the world, facial recognition is considered the least intrusive of biometric technologies

'-:", CAPTURING ‘ '4-.‘.~ ACNCTUHED -. ,_ _,‘;,_- - ' -:' 1
. The foremost requirement is to capture the &;
| image and that can be done by scanning "USED OR COULD BE USED

/ existing images or using cameras A v

Airports
\ A ' ' Raili.nay
L O  stations
# - \ Bal'*s.&
EXTRACTING 223'&70.5
Unique facial data is then extracted
from the sample.
, - Stadiums

7\ COMPARING
. The datais then compared
@ / with the database.

. MATCHING
. The software then decides whether the
\' sample matches any picture in the
- database or not.

Graphic: Yatish Asthana/Mint

https://www.computerworld.com/article/32258 74/mobile-wireless/apples-clever-strategy-for-forcing-partners-to-use-face-id.html
http://www.livemint.com/Consumer/pFBcdMfLmXKXOiphe2RbFL/How-facial-recognition-works.html
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https://www.computerworld.com/article/3225874/mobile-wireless/apples-clever-strategy-for-forcing-partners-to-use-face-id.html
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Recruiting

For high-volume recruitment, here's what the automated
recruiting workflow looks like.

2) 0%

Intelligent resume screening You receive hundreds of resumes
technology grades candidates for a job posting and
for you to instantly identify the 75% of the candidates are
qualified 25% of candidates unqualified.
within your ATS.

?
XX

You click a button to instantly set
up interviews with candidates
using an auto-dialer, auto-texter or
auto-emailer.

A chatbot can help you
engage with candidates by
answering their qguestions
about the job.

You interview candidates in real
time or watch pre-recorded
videos on your time. You click a
button to invite candidates to
an in-person interview or to hire
them on the spot.

You spend more of your time
interviewing candidates in person
and partnering with hiring managers
to make better hires, faster.

ldeal’s Intelligent Screening sifts through the resume
noise and instantly identifies who to interview.
Visit www.ideal.com to learn morel!

Video interview technology

uses algorithms to analyze

candidates’ emotions, word

choices and personality to

help you assess if they're a
good fit.

ideal

GOETHE $4
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http://www.hrmblogs.com/2018/01/17/ai-recruitment-the-future-of-automated-recruiting/
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Robot control
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NA"A Jet Propulsion Laboratory
California Institute of Technology

ﬁ...

DronelRace:lHumanivs§Machine
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Summary & Outlook
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Get Data Train Model Improve

Clean, Prepare Test Data
& Manipulate Data

https://medium.freecodecamp.org/every-single-machine-learning-course-on-the-internet-ranked-by-your-reviews-3c4a7b8026¢c0
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Curent approaches to create models

M Ongoing research topics '

Context
Task
Performance

User

11. Februar 2018

Modeler

Modeler
Implementer
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Trends - future developments

» Context-sensitivity

* Multi-source-fusion

* Multi-model-fusion

* Deployment in critical systems -> explainability

* Models closer to general-purpose algorithms -> reasoning and abstraction

» Systematic re-use of previously learned features and architectures -> meta-learning
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