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= The Big 4
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Artificial Intelligence

Blockchain
Internet of Things (10T)

Cloud
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General Al

The evolution of Artificial Intelligence .
Revolutionary

Broad Al
Disruptive and
Pervasive

Narrow Al
Emerging

2010 and earlier 2015 2050 and beyond



o Artificial Intelligence
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Narrow Al

Single task, single domain

Superhuman accuracy and
speed for certain tasks

IBM Research / © 2018 IBM Corporation

Broad Al

Multi-task, multi-domain
Multi-modal

Distributed Al
Explainable

Essential for enterprises

General Al

Cross-domain
learning and reasoning

Broad autonomy
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Economic growth has slowed down in recent years

T

Economic growth has slowed down |n recent years .

e

La croissance économique s' esl ralentie GES derniéres années .

N Narrow Al finally works!

Das Wirtschaftswachstum hal sich in den letzten Jahren verlangsamt .

Language Translation

knowledge

Machine Reasoning

Audio

Speech Transcription

Object Detection

FLORIANGPOLI

Vehicle 1, a [EES Civic was traveling north
on a undivided , negotiating a

curve to the left on an upgrade.

Npa " i
VA went over the right [E line, overcorrected and

went over the left [ERE] line into the southbound
lane

TW overcorrected again and went across the
northbound , over the right [EQ] line.

Language Understanding

o WETM M

Face Recognition
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Why Al now?

Confluence
of factors

 Advances in
~ computing HW

e Advances in Al
~algorithm(ML, DL)

* Data explosion

Cognitive Computing / Al is
addressing key issues:

v’ Cognitive overload (data volume and pace)

v Recent advances in Al are poised to reduce the
cost of analysis and prediction; helping improve
decisions

v Economic theory tells us that as the cost of
machine prediction falls, machines will do more
and more prediction (Agrawal, Gans &
Goldfarb, 2017, HBR)

IBM Research Al

Economic theory also
suggests that Al will
substantially raise the
value of human
judgment which is key
in decision making

(Al=Augmented
Intelligence)

........................................................................................................
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Image classification

= Use of Deep Neural Networks and GPU hardware accelerators led to rapid error rate reduction

ImageNet Classification Error (1000 objects)

30 ImageNet Classification Accuracy
70
25
Deep Neural Networks &0
20 GPU Hardware Accelerators €= Best known
o0 accuracy of any
15 A0 network for 22K
ImageNet (2017)
30
10
20
5 |
10
0 0
2010 2011 2012 2013 2014 2015 Human

Human IEM Watson Vision
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casing of building

Jamb (of door or window)
vehicle

Scene

o 15.97
driving wheel (0.626) 12.49
wheel (0.627) bumper car 10.78
machine (0.627) . refr@gerator 9.68
device (0.628) 4 N nanoLon mouse 5 1
ﬂgkﬂerpﬂotﬂ)568) ~ | pedestrian crossing 8.27
aviat 575) ) , = » Ep?? . 223

. A utis .
PErs contact 6.28
SPumper | | 5.88
shiele% 07568 \ | . farmhouse 5.33
; dwellin 4.73
passenger (0.554) - 3 igter;egtion 4.69
tra_\/eler (0-5)54) ' o forefather 3.94
) ' \ 3.79
coal black color (0.946) | i;g;ggcgoor 390
black color (0.884) ' o pompadour hairstyle 3.31
y male person 3.21
house 3.09
written document 3.02
paper 2.82

2

2

2.

2.

2.
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Visual Objects
21,841 WordNet Nouns:
(objects, people):

Animal, dog, monkey, building, car, boat, rail car,
road, table, stone, tool, cross, coffin, etc.

IMJAGENE]

Visual Scenes
205 Visual Places
(context for object detection):

Street, field, forest, coast, staircase, cafeteria,
castle, basement, bedroom, living room, etc.

ENE RECOGNITION DATABAS

[ =] T o N
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Learning What to See and Hear in Movies

Visual Sentiment

IBM Research Al

24 Sentibank Emotions
(facial expressions, affective response):

Joy, trust, fear, surprise, sadness, disqust, anger,
anticipation, serenity, surprise, etc.

Visual Sentiment Ontolog

Sound Emotion

18 Audio Sentiment
(speaker tone, music):

Anger, disgust, fear, happiness, sadness,
aggressive, cheerful, nervous, tired, etc.

openSMILE:)

by audEERING™



,f% Modeling the Creative Process for Making Trailers
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Top 10 Scenes

Morgan

IBM Research Al




Safety & Security = €
Video Pedestrian Attributes
Clothing: Accessories:
« Type » Backpack
* Length « Umbrella
« Color « Scarf
« Texture « Handbag
Body Pose
Appearance Head Region
» Gender * EXxposure
 Age * Hat

* Hair

Eye Region Mouth Redi
Pedestrian « Eyewear DU gl
* Facial Hair

12 © 2016 IBM Corporation



Media1.mp4
Media2.mp4

Safety and Security
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RCNN
body
detection

Multi-label
attributes
objective

Face/Person Attributes

Motion and PSS
Activity &
Analysis

HOF HOG MBH: MBHy

Dense Trajectory Fearures

Input Video ) Split into small segments
> with fixed length

-~ l
} G | i ,J Joint Segmentation and
% l i

Detected Events

m = m .

=

IIE%B

objectput

Fusion

Multi-modal
Summarization

fS.Y) =3 lyvilsi)+ > plzslziok, - . 2i1)

i=1 o 1<hk<i—1 T

X = {x1.xz.--- .xn}
S ={si,82,---.8,}

Y = {yi.y2 ¥

: a sequence of a video X
: random segmentation of sequence
: event class labels
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Wearable platform
and industry analytics

Evolve our MobileFirst platform to leverage the transformational change taking place by wearable devices in the enterprise
* Wearable and IOT device connectivity via mobile (mobile-as-a-gateway)
* Ad-hoc computing in disconnect mode, on mobile-device analytics and business logic (mobile-as-a-hub)

* Multi modal interactions for seamless integrated user experience between wearables and mobile devices
* Understand people activities based on wearable enabled data

~ ~

Wearables
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Sensors
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Employee Health and Safety

o

4 N

Employee safety and wellness kit enables
the development of mobile applications
that leverage wearable data and safety
analytics.

~
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BlueMix
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Smart Mobile Worker

Enable mobile workers to use combination
of wearable devices such as glasses,
smart watches and gesture devices to
interact with the computing systems and
perform her tasks

@ Schlumberger

N\

[ Systemof |

Records

(1

App Siomge
Server

-

g Healthcare and Wellness A
Drive cognitive health and wellness
services via new exogenous data
Leverage wearable devices in Mobile
HC/Wellness Solutions
= CVS
CAREMARK
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ﬁi Coghnitive Visually Aware Technical Advisor
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A Cognitive Visually Aware Technical Advisor is an integrated
wearable cognitive system that sees and understands what the
technician is doing (what he is looking at, what he is holding or
pointing to, what actions he is executing) and exploits that
derived situational context to allow the technician to ask human-
oriented natural language technical questions and receive
accurate and concise responses to support safe and efficient work
flow

15



Augmented Reality & Al

Joe is a maintenance worker. He is sent to check a leaky connection on a
pump flange. Joe is new at this site and has never worked on this unit before.

||||||

| Joe knows that he should first check the torque on the flange bolts. He looks at the flange via his see-through
*I’ smart AR glasses, points to the bolt (see finger pointing to bolt in the image) and asks:
4

Watson processes the view from Joe’s smart glasses
camera and understands that Joe is pointing to a bolt

on a flange located above the pump (Watson figures
out the ID of the pump),and responds:

o Joe, the torque on these

bolts should be 27 ft-lbs

Joe checks the bolt torque and it is OK. He decides to
replace the flange gasket, and asks:

Watson remembers the context of what
Joe is looking at (the flange) and looks 0 100, [ACERE LESE) UalAihaErUIR }

up the correct type of gasket to use Style 4122 Spiral Wound Gasket
(based on material type flowing in pipe,
. ' pressure, temperature, etc...) and savs.’
IBM Confidential Material




Basic application of key blockchain concepts for asset management ser

-
I Manufacturing Customer
Imil Ledger — Ledger @—\
4 [2
Shipping records Audit and ‘
ol o compliance events
Ledger Ledger
clgel L~

|~
Order management

records

Global trade logistics with' N
blockchain

90% of goods 30 entities 1 lost document

in global trade carried by ocean freight involved in one typical shipment can leave a container stuck in port
for more than a month



The Internet of Things in construction

The Internet of Things (loT) used with analytics, mobile and cloud
technologies has the potential to transform the engineering,
construction and operations (EC&0) industry. Taking advantage of
the loT can transform building construction to make it more cost
effective, sustainable and safe.




e |OT-sensoriza¢do de um prédio em 4 horas
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IBM Research || si

Sao Paulo

Obrigado!
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B Strategic imperatives
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Reimagining computing

Transforming industries Defining and
through science and Al optimizing blockchain



Advances in hardware systems
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Warch 20, 2018
Posted in: Al, Cloud Computing, IBM Research-Zurich, Systems

IBM Sets Tera-scale
Machine Learning

IBM Synapse
first chip for Learning

Benchmark Record with
POWER9 and NVIDIA
GPUs; Available Soon in

Systems

P ower AI Traditional ), Neurosynaptic Over the coming
Thomas Parnell and Celestine Dunner Computers ‘.) ’ “ chlps address years, IBM scientists
Lead auth ’ hers at IBM R N focus on 7y thesenses | hope to meld the two
ead authors and researchers al esaerch - A (> ol e
Today, at IBM THINK in Las Vegas, we are reporting a breakthrough in Al performance using new software Zurich Ilal”g‘lj?tge ;md "ji\j,/ and "alfem :’apab‘:‘“ebgo?l‘:ggf
analytical thinking b recognition create a
and algorithms on optimized hardware, including POWERS with NVIDIA® \V100™ GPUs. el . Techgais 5 Srame 415
L computing
(Left brain) (Right brain) intelligence
In a newly published benchmark,

using an online advertising
dataset released by Criteo Labs

Criteo Terabyte Click Logs

¥ I inc &

Share

with over 4 billien training Benchmark
examples, we train a logistic 80 Related articles
regression classifier in 91.5 70
seconds. This training time is 70
December 4, 2017

46x faster than the best result — 60 e r_ -

; ] IBM scientists
that has been previously 5 50
reported, which used TensorFlow < A6x faster demonstrate 10x faster
on Google Cloud Platform to 2 40 large-scale machine
train the same model in 70 % 30 learning using GPUs
minutes. 2 Together with EPFL scientists, our IBM

20 Research team has developed a

The Al software behind the 10 scheme for training big data sets

) 1.63 quickly. It can..
speed-up is a new library 0
developed over the past two
years by our team at IBM Tensorflow IBM Snap

Research in Zurich called IBM
Snap Machine Learning (Snap

(Google Cloud)*  Machine Learning (ML)

December 1, 2017
T a® IRM Researrh

45 nanometro
256 neuronios

262k sinapses programaveis
65k sinapses de aprendizado




Cognitive 10T Is about changing outcomes

Cognitive 10T, much like a human, learns about a system and creates a model. It then reasons with this
model to find the inputs to the system that will optimize its outcomes. In this way it can manage large cyber
physical systems and transform industries, thereby creating cognitive businesses.

Cognitive: Continuously understand, learn, and reason to optimize

LEARN I Model 4 REASON -~ Generate
o) Tgl
Sense & Desirable
Experience Optimize Actions
h--;"
System under Management B

loT: Real-Time Smart Data Acquisition, Integration & Curation

IBM Institute for Business Value (el

2323 ©2015 IBM Corporation



We are working with clients to further enhance Watson IoT
capabilities by leveraging emerging technologies

Wearables

IBM and a US steel producer
have launched a pilot solution
that watches worker locations,
biometrics and environments
over time, Spotting real-time
risks with a cognitive Internet
of Things on the factory floor.

Drones

IBM is helping a Drone
manufacturer in the
Netherlands by enabling
drones with cognitive image-
processing technology that
has the potential to
revolutionize cell tower
inspection practices.

Robotics

IBM is working in partnership
with several clients to provide
our Cognitive capabilities on
top of adaptive robots

Virtual / Augmented
Reality

IBM has been working over
the past two years on AR/VR
proof of concepts that go
beyond the today’s
commercially available
software. For example, multi
object image recognition has
use cases in planogram
compliance and
personalized shopping
experiences.

I
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