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What is intelligence?

1. Recognize patterns
2. Remember those patterns
3. Use the recognized patterns to predict future events

Jeff Hawkins, and Sandra Blakeslee, On Intelligence 2005

INTELLIGENCE
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What is Artificial Intelligence?

1. Expert Systems
a. Rule based
b. Knowledge based
c. Basic Pattern matching
2. Machine Learning
a. Bayesian probability
b. Statistical probability
c. Neural Networks
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Expert Systems: rule based

Developing
an algorithm

Implementing
2) an algorithm
in code

3) Usage
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Expert Systems: rule based

Table 1-1
Run Composition (wt %) Tensile Extension | Existance Corrosion Rate
No. At a Temperature | of Cracks (mm/year) )
Cr Mo W | Cu Ca Zr | Nb| Ta| Hf | Y| Rare Earth Impurities Ni and the Mixed | Inverse
Elements other Acid Aqua
impurities Regia
C N
1 | 386 | 0.96 = - = & - - -1 - < 0.045 | 0.004 rem. 65.5 © 0.106 0.050
2 | 43.0 -|1.83 - - = - - -1 - - 0.028 | 0.003 rem. 60.3 © 0.088 0.049
3 |442 | 097 | 0.27 - - - - - -] - - 0.014 | 0.021 rem. 62.6 © 0.074 0.046
4 | 405 | 068 - < = : - - =ilis - 0.029 | 0.004 rem. 61.6 © 0.098 0.040
5 | 455 | 0.12 - - 2 5 - - |- = 0.022 | 0.006 rem. 58.5 © 0.071 0.052
6 | 42.1 | 0.96 - - - > - - - |- - 0.018 | 0.003 rem. 50.3 © 0.087 0.053
7 | 446 | 1.52 - - - = - - - - - 0.031 | 0.003 rem. 55.6 © 0.078 0.035
8 | 456 - | 0.11 - - - - - -] - - 0.032 | 0.004 rem. 59.2 © 0.075 0.054
9 | 446 -1 0.96 - - - S - - - - 0.037 | 0.004 rem. 66.1 © 0.078 0.042
10 | 465 | 1.21 - - - - - - - - - 0.029 | 0.006 rem. 60.4 © 0.077 0.049
11 | 4421097027 | 1.0 - - - - - |- - 0.014 | 0.021 rem. 62.0 © 0.074 0.030
12 | 446 | 1.52 -115 = - - - =]- - 0.031 | 0.003 rem. 52.3 © 0.058 0.020
13 | 446 -]1096 | 05 - - 2 - - |- - 0.037 | 0.004 rem. 53.4 © 0.068 0.037
14 | 442 | 097 | 0.27 - | 0.002 - - - - - - 0.014 | 0.004 rem. 63.6 © 0.072 0.048
15 | 446 | 152 - -.| 0.005 - - - - - - 0.031 | 0.003 rem. 52:7 © 0.075 0.038
16 | 446 - | 0.96 - | 0.008 = & 2 2L s = 0.014 | 0.004 rem. 69.3 © 0.081 0.041
17 | 442 | 097 | 0.27 - -] 3.0 - = B = 0.014 | 0.004 rem. 64.7 © 0.083 0.051
18 | 446 | 1.52 - - - -]105 - -1 - - | 0.031 | 0.003 rem. 57.8 © 0.063 0.021
19 | 446 - | 0.96 - - - -108 =] - 0.014 | 0.004 rem. 69.3 © 0.060 0.027
20 | 456 -]0.11 - - - - =il 4.2 ] = - 0.032 | 0.004 rem. 63.2 © 0.075 0.041
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Expert Systems: knowledge based

(]@m C% Knowledge
- » Base
Human Knowledge
Expert Engineer
Inference
Englne
User O
[ Interface P =
User
(May not be an expert)
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Expert Systems: Basic pattern matching
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Por gué utilizar portatiles de Dell

Why use Dell laptops

2 Dell ofrece una amplia gama de portatiles, desde sistemas disefiados exdusivamente para la pequefia Dell offers a wide range of laptops, from systems for small companies to portable KN
empresa hasta estadones de trabajo méviles totalmente certificadas o factores de forma espedalizados warkstations or specialised form factors like Tablet PCs or ruggedised laptops.
como Tablet PC o portatiles reforzados,
3 De esta forma podra encontrar una oferta adecuada a sus necesidades y presupuesto, lo que le permitira In this way you can find an offer to suit your needs and budget, which wil enable you to KN
adquirir todos sus €n un dnico pr dor y redudr su complejidad. purchase all your systems from one supplier and reduce complexity.
4 Dell tiene presencia mundial y presta un servicio de calidad en 130 paises, las 24 horas del dia, los 7diasde | pe|l has a worldwide presence and provides a service in 130 countries 24 hours a day 7 days [ M |
la semana. 2 week, s
5 Estas son las razones para elegir un nuevo portéti de Dell: Here is why you should choose a new laptop from Dell: “ N
6 {1}.a arquitectura inalambrica de Dell puede ofrecer conexiones Wi-Fi mas rapidas que los productos dela | F1TD6is Wireless architecture can provide Wi-Fi connections faster than competitive
competencia{1}-{2}143}. broducts {131{231{2%, ¥
Leveraged: @
{1}0el's wireless architecture can provide Wi-Fi connections faster than Wap *
competitive products {13H{23}1{2}. =
{1} a arguitectura inaldmbrica de Dellxx puede ofrecer conexiones Wi-Fi mas W q
rapidas que los productos de la competencia{1}H{2}1{2}. .
nam
Source/Fuzzy source: Fuzzy target: °
Source: {1H.a arquitectura inaldmbrica de Dell puede ofrecer conexiones Wi-Fi mas Dell's laptops help remove more dead spots in the home or office than any a7y -
répidas que los productos de la competenda{1}{2}1{2}. other leading small business laptop provider 1. o @
Fuzzy source: La arquitectura inalambrica de Dell puede ofrecer conexiones Wi-Fi mas rapidas
que los productos de la competenda 1. o |
7 Los ordenadores portaties de Dell son los mas avanzados en el mundo, Dell Laptops are the most advanced in the world. e
8 {1}Con los ordenadores portatiles de Dell se eliminan mas puntos sin cobertura en casa o en la ofidna que {13}Con los ardenadares portaties de Delxx se eliminan mas puntos sin cobertura en casa o I
con los productos de | competenda{1}{2}1{2}. enla oficdng aue con los productos defa mmag.a{l}{Z}l{l}
9 Un 93% de los usuarios consiguieron conectarse con éxito a una red utiizando el Asistente de red de Dell. 93% success rate of users using Dell Netwark Assistant to connect to a network
10 El porcentaje de éxito fue del 56% entre los usuarios que no o utilizan{13}2{1}.

The success rate was 66% among users who do notuse it{1}2{1}.
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Machine Learning: Bayesian Systems

Rev T. Bayes, 1701 - 1761
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Machine Learning: Statistical Probability

Statistical machine translation

Output Input
i 5

€pesr = argmax, Plelf)

= argmax, Pfle) Ple)

/ e
( Decoding ranslation| | Language
Algorithm Model Model

Statistical Machine Translation - SMT
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Machine Learning: Neural Networks

English translation (output)

We feed in each word from left to right, / A N\

one at a time. By the end, the NMT
system has encoded information about the poor don't have any maoney

the whole sentence in a numerical format. I T
= =
& =
[« @ o Q (o] o —
o 5 @ | © 0 o o )
Ld @ 10 O 0 o ﬁ
= o
les pauvres sont démunis the poor don't have any money
N yi The previous outputed word gets added as part of the
Y input into the network next, giving the network some

view of the sentence already produced and some context

French sentence ﬁ“PUt} of the words preceding it.

Neural Machine Translation - NMT
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von Neumann architecture

Control Arithmetic

Unit Logic
Unit
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Unimaginable Scales
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Efficiency

Jeopardy!

= 80 Watts

= 90,000 Watts
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von Neumann architecture
limitations

Very Good Not so good
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von Neuman architecture does not scale

/ von Neumann
[ og]‘ +  Machines
E :. 4\ V\!"\Bt is the
Machine ] S difference? Neuromorphic
Complexity 17 2 \ b ++ Machines
e.g. Gates; ; * *"\
Memory;  — R il - level perf
NeuronS' * uman evel perormance
S AN :  Dawn of a new age
ynapses ;
Power; i Dawn of a new —
Size +  paradigm Program Objective
L I
“simple” | complex [log]

Environmental Complexity
e.g. Input Combinatorics
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Person!

Try the API

Objects Labels Logos Web Properties Safe Search

Person 87%
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80% rule: Tesla autopilot fail
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What were they thinking?

Boeing “withheld information” on 737 MAX

Boeing failed to tell airline pilots about features of a new flight-control
system suspected of playing a role in the fatal crash of an Indonesian
737 MAX plane, according to pilots who fly the jet in the U.S.

Boeing 737 MAX: Incorporates Manoeuvring Characteristics
Augmentation System (MCAS) — anti-stall feature introduced
due to heavier engines, which changed aerodynamics of jet

Engines: Two CFM Leap-1B turbofans

HOw MCAS WORKS

AOA sensor
Level flight: Normal angle of attack (AOA) - winglet aligns
angle at which airflow hits aircraft itself with

airflow

AIR FLOW
Nose-up flight L.ongitudinal »
High AOA puts aircraft at risk axis of aircraft Angle of attack
of stalling. MCAS automatically / »9 :
triggered, moving horizontal g — g Aircraft
stabiliser trim anticlockwise — trajectory

to push jet’s nose down

Measured angle of attack X ' ~d

AR
(’ ) System activates only when plane is being flown

manually, in flaps-up flight, and typically during steep turns

In Oct 29 Lion Air crash that killed 189 people in Indonesia, investigators
have determined that AOA sensor was feeding bad data to jet’s flight
computer, repeatedly activating MCAS when there was no risk of stall

Sources: AP, JAO Aero Media LLC, New York Times, Seattle Times @ GRAPHIC NEWS

AIR FLOW
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Al in Localization

Expert Systems

1. Automated Workflow
2. Translation Memory
a. ICE matching
b. Leveraged
c. Fuzzy matching
3. Terminology Extraction, including Bilingual
4. Intelligent Corpus Alignment

5. Intelligent Decision Making: which translations to
proofread

A S (l mﬂmﬂ, International



Putting Things Into Perspective

~ Translator

M Profit

" Costs and o/heads

Source Professor Reinhard Schaler LRC - ASLIB 2002
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Complex Workflows with Offline Data

Offline Work = Cumbersome File Management

create
termbase
export

create TM
export

copy reference

create project save analysis create package move package files

V

: upload to download zip : create
ErElE el Vendor portal package import package termbase AL
] upload manage folders
adgg:ﬂpnmjsect cregﬁcek;etgrn package to and files in download ZIP
9 p g Vendor portal Windows
\4

unzip to file export for create review send review

share LEdarESin review Lpdate i package package
manage folders 7

- - port create return
a\?v?nfclilg\?vlsn download zip package package send package

manage
folders and download import
files in package package update TM
Windows
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Automated Workflow

create project save analysis
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Al in Localization

Bayesian probabilities

MT post editing: recognizing common patterns
Automated placement of inline elements
Dynamic sub-segment phrase matching
Learning translation

ol S
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Statistical MT

Output Input

4

€ps; = argmax, Plelf)

= argmax, Pfle) Ple)

Decoding ranslatio
Algorithm Model

Language
Model
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Neural MT: Deep Learning

English translation (output)

We feed in each word from left to right, / A \

one at a time. By the end, the NMT
system has encoded information about the poor don't have any money

the whole sentence in a numerical format. I T
= =
& =
o @ (0] Q —
o @ o o )
Ld @ o o ﬁ
b= @ o o o
= L
T T )
= -
les pauvres sont demunis the poor don't have any money
N Vi The previous outputed word gets added as part of the
Y input into the network next, giving the network some

view of the sentence already produced and some context

French sentence ﬁ“PUt) of the words preceding it.
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Question and Answer session
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