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Laser Excimer Surgery

Laser-etched hair
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Early Al systems were pretty impressive

Carnegie Learning’s Algebra |

File Tutor GoTo Yiew Help
P O s
‘e Property

PICK UP A BIG RED BLOCK. B! & ¢ k. 10 - Linear

Subtract from both sides ...
Multiply hoth sides ...

Divide hoth sides ...
@ Transformation - Simplification

Solve forx

-'il P | | 3(x+2) =

Al-r‘|=|J' ——i' e | . 3x+6 = 15

|
'll AARON - The First Artificial

Intelligence Creative Artist Carnegie Learning’s Algebra
SHRDLU: A program for (Harold Cohen, UCSD) Tutor (1999—present): This

understanding natural 1973—present) tutor encodes knowledge
language, (Terry Winograd, The Aaron system about algebra as production
MIT) in 1968-70 that carried composes and physically rules, infers models of

on a simple dialog with a paints novel art work. students’ knowledge, and
user, about a small world of It is a rule-based expert provides them with

objects on a display screen. system using a declarative personalized instruction.
language.

http://www.viewingspace.com/genetics_culture/ http://www.carnegielearning.com
pages_genetics_culture/gc_w05/cohen_h.htm

http://hci.stanford.edu/~winograd/shrdlu/
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Games Provide a Laboratory for

Checkers, 1956

LR
H - k W

Backgammon, 1984

© 2017 International Business Machines Corporation

R MRl §

| @ACM Chess Challengg

Garry Kasparov
VS

Jeopardy, 2011

Reasoning

L AlphaGo

Poker, 2017

Poker- https://www.cmu.edu/news/stories/archives/2017/january/Al-tough-poker-player.htmil




Watson (2011): Deep Foundations in Computer Science

- e ) o—— g

1 $300,000 i‘ B 51,000,000 B &l $200,000 I

K@@ WATSON BRAD L

Knowledge
Representation Machine
and Learning

Reasoning

Unstructured
Information
Management

Natural Question High
Language Answering Performance
Processing Technology Computing
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An Al Renaissance

4/ \\ ' '
{/:?,/A\ Logic Learning
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Trend: Neural Networks Approach Human Accuracy

Image Recognition - Speech Recognition -
%Error Rate %Error Rate

Introduction of large
scale neural networks

650,000 neurons

/‘

Introduction of large
scale-neural-networks

T

5,000,000-neurons
2010 2011 2012 2013 2014 2000 2002 2004 2006 2008 2010 2012

e.g., Application in Medical Image understanding

© 2017 International Business Machines Corporation



Trend: Cognitive Workloads Put New Demands on Computing

A MATHEMATICAL
NTSDIFFICUL Tz

© 2017 International Business Machines Corporation



“analvtic decision overload” for Data Scientists

Ingestion Selection Preparation Generation Transform Model Operations

eData Source Selection
eData Composition
eData Linkage
eConcept Extraction
oFiltering

*Retrieval
eStorage
eFormatting

*Missing Values
eSmoothing
eNormalization

*Aggregation sFeature selection *Regression *(Re)-Deployment, Re-

*Construction Feature space eClassification Training, Monitor

eLabelling transformation ... eExplanations

eData Augmentation ... *Written Report
eBest-Worst case scenarios

. |||(hJ|M li "

__MII uIIIIlIIIIIIIIW i i ‘M”‘L’“"" il T
Rt

Combinatorial Explosion in choices of algorithms (and implementations/platforms), their
parameters and their compositions

Long, complex, tedious and sometimes artful process requiring substantial time + effort

© 2017 International Business Machines Corporation



Cognitive Systems Lifecycle

Cognitive systems are more

challenging to develop, deploy,
and manage because a critical
component (model) is created
from data and requires domain

expertise Operations

Areas of interest:
= Higher level programming models for dialog

® |ncrease productivity of cognitive application
creation, integration, and management

= Context-based search and recommendations

= Provenance for data analytics

© 2017 International Business Machines Corporation



Main Areas of a Cognitive Computing Platform

Cognitive Software and
Data Life Cycle

Natural Language & Text

Understanding Decision Support

Cognitive Computing

Visual Comprehension Reasoning and Planning Interaction Platf Infrastruct
atform Infrastructure

Speech and Audio Query and Retrieval

Knowledge Extraction
and Representation

Learning

© 2017 International Business Machines Corporation



Cognitive Local Events Pipeline — Promotions to Shopper Example

Gathering and
Generating
Data

d43H1VD

Web stores
Geo-tag links,
web
accesses,

Mining and
Reducing
Data

res

Physical
Point of Interest
Analysis

Annotation
and Data
Fusion

Events,
Demographi

cs,Weather

Social
Media, Local

© 2017 International Business Machines Corporation

Q IP-to-geo Q O

Q
C&Store Scans

Store
Locator OO

Store #1

Store #2

Hom

Store #1
et
o+

Store #2

8 IP-to-geo

Loyalty

Info C& Store Scans

O
GPS from App

Q Q@b IP-to-geo

Parkway
(inferred)

Parkway

Running Track

Home Parkway

Store #1
ot
Work +\@ U

Competitor
(inferred)

Parkway

Work

‘saseyoing
paziwsy|

ddy sjiqo

IP-to-geo

swyob)y

Buluiy
Aioyoelel)

s

Js|ie1oy

Output:
Raw Data

Output: Inferred
and Measured
Trajectories,
Paths, Probability
Graphs

Output: Graphs
Annotated with
Domain &
Transaction Info,
Correlated to
Events




Cognitive Local Events Pipeline — Promotions to Shopper Example

Previous _ Home
Transactions Scenario A: Runner at Marathon Event

Inferring,

Scoring, Scenario B: Organizer of Marathon Event Home
Deducing, Q : - |

Learnin ng
9 IP-to-geo Scenario C: Cheerleader for Marathon Home
I \

Output: High
Level
Hypothesis,
scored and
ranked.

IP-to-ges) @

swiyob)y
Buloog
pue Buiyoiepy

Marathon

For scenario A: Special Offers for marathon prep, based on stage of Output:
preparation, plus reminder message to check items projected to be in low Response
Responding supply by the user, based on computed consumption rate. Dialog,

and Acting Problem
Resolution

Algorithms

For scenario B: List of stores along marathon route sent to user, checklist of
item for marathon day for runners and spectators, including weather, and for
post marathon celebration

s1duog asuodsay
‘s10NnJ1Su0)
Wb uolisinag
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Metropulse - Powered by Watson

1. Merchant Neighborhood Insights 2. Product Demand Signals

Provide merchants relevant hyper-local

Provide demand alerts for certain categories based on
information to drive performance at the PoS

external events (weather, concerts, social media, ...)

Ei‘ . : Se o Football Weather
" ; Game Condition

‘:'. IC_We.a'lher . \ “ : V | } +175%

Consumer Demand

fE Events

— ../- : — }
11/23: Lo r met —
11/23: Lorem ipsum dolor sit amet, consectat ’

11/23: Lo

4. Marketing/Promotion Effectiveness \'5 3. Shopper Personas

Tailor marketing content and promotions based NS A

Leverage location data to create detail shopper
on local events and personality traits of customers

personas by time of day and demand space

Colin

Colin is a middle-aged construction worker
who works long hours, enjoys a hot cup of
coffee any time

Education

Promotion '— 7':““ Vi Marital Status  Single

Clusters ' ) I I I I >
0
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Airline offers - Speed of learning

Cognitive Offer Personalization Tool

Review Report: 2016-01-10

Free pass to business lounge

Target Feature Decision Tree

Loyaity
Connection Tie-
Expir

Review Report: 2016-01-24

Free pass to business lounge

Target Feature Decision Tree

Number Loyalty Time
of Tier to
Passengers Expiration Departure

Cognitive Offer Personalization Tool

Review Report: 2016-03-13

Free pass to business lounge

Success Rate
Decision Tree

Target Feature

Number Ticket
ot Miles Price
Passengers Balance (usD)

100,000

success (%)

<=6

Platinum

Success Rate

‘Success (%)

Success Rate

oess 09)

St
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Cognitive Eye Care/Wear

Care / Diabetic Retinopathy ~ Glucose monitoring

Macular Degeneration

- Glaucoma

* Cataracts { Location, Weather-> UV Exposure, Steroid use
—_—

Diseases, Analysis & Monitoring

Iritis { Steroid use

Frames — Personalization, Fashion Trends/Celebrity Style, Activity Matched,

Wear / Outfit Matching/Cognitive Mirror

N Frames/Lenses - Omnichannel Engagement, Supply Chain - Inventory
positioning, Logistics — Same day delivery, Recycling

\ Smart Glasses — Auto focus, UV msmt, corneal msmt, retinal imaging,

Augmented Reality,

Frames, Lenses, Electronics

© 2017 International Business Machines Corporation



Which frame comes next?

Power Progression, Insurance/Economic, Contact
lenses, Fashion, Family, Bifocals, Computer Use

© 2017 International Business Machines Corporation



IBM Research: Ophthalmology Image Analytics using Deep Learning

Retina Scan Quality Assessment

g Generic 98%

“ Features ¢ Accur
acy in

less

than a

millise

cond!

w
B
]
=

+ Gradable

Structural
LFeatu res

— Sallency Convolution— Ungradable

Maps kernels

Left/Right Eye Identification

Eye type

| Method | Accuracy | AUC | i Test Images

Our method %98 0.98 17742

Baseline %77 -- 2000

Eye Anatomy Segmentation

Retina Vasculature

CDr: Optic cup to
disc ratio one of

the indicators of

Glaucoma

Optic Cup & Dis¢

© 2017 International Business Machines Corporation

Evaluation is performed on 35 K retina images from

EyePACS Dataset
Method

Kappa-score

State-of-the-art (Baseline)

0.81

Our method

0.86




Watson Health

Al-based DR Screening f\xailable in Europe

Patient Imaging in > Point of Care

5 min. Procedure Images Results in < 20 sec.

processed on @D
Secu re Server ::DRAnawsisREPOn

O Stminion

IDx and IBM Watson Health Forge Alliance for Eye Health: /BM Watson Health to Distribute IDx-DR Offering in
European Economic Area: http://www-03.ibm.com/press/us/en/pressrelease/51833.wss

IDx is currently conducting a U.S.-based clinical trial of IDx-DR scheduled for completion this summer.

Please note that IDx products have not been cleared by the FDA and are not currently for sale in the United States.
IDx-DR is an investigational device and is limited by Federal law to investigational use in the United States.

Computer image: https://pixabay.com/en/laptop-notebook-computer-black-158648/
Wi-fi image: https://pixabay.com/en/wi-fi-internet-connection-1646475/




Watson Health

OCT-Based Al

OCT device independent
Automated Image Quality Check

85.94 m pTRT:

268.32 um Automated Retinal Layer Segmentation

Glaucoma Screening and Progression

AMD Screening and Progression
Visual Field Prediction from OCT
Automated detection of brain swelling (papilledema)

...IBM and IDx to work together to jointly develop and deploy
new eye-related offerings leveraging each company’s
expertise and assets.” — IBM News Release, 3/16/17

* Green check mark image: https://pixabay.com/en/mark-green-tick-symbol-sign-35780/
* Warning sign image: https://pixabay.com/en/warning-danger-dangerous-sign-36073/
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