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1. Introduction



Traditional machine learning

_ Markov random field
K-means clustering

RVM Gaussian mixture

logistic regression _
Kalman filter

random forest

HMM principal components

neuralnetworks
deep networks

support vector machines kernel PCA

ICA linear regression Boltzmann machines
Radial basis functions

Gaussian process _ decision trees
factor analysis
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Microsoft Kinect 'fastest-selling device on

record’

Microsoft has sold more than 10 million
Kinect sensor systems since launch on 4
Movember, and - according to Guinness
World Records - is the fastest-selling
consumer electronics device on record.

The sales figures outstrip those of both Apple's
iPhone and iPad when launched, Guinness
said.

Kinect is an infrared camera add-on for
Microsoft's Xbox 360 games console that allows
it to track body movements.

The popularity of the Kinect has helped to boost
sales of games, Microsoft says

Related Stories
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Fastdepth image features

input
depth
image

Depth comparisons:
T 105 0) =d(x) t d(xp),
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2. Model-based
Machine Learning



Model-based machine learning

Goal:
A single development framework which supports

X the creation of a wide range of bespoke models )
J

Traditional:
AdK2¢ R2 L YIFL)I Y& LINRoOof S)

Model-based:
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Potential benefits of MBML

Models optimised for each new application

Transparent functionality
I Models expressed as compact code
I Community of model builders

Segregate model from training/inference code
Newcomers learn one modelling environment
52Sa 0KS GNARAIKI GKAYy 3.




Intelligent software

Goal: software that can adapt, learn, and reasor

T3
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Player skill Movie preferences Words
Game result Ratings Ink

Can be described bymodel



Intelligent software

Goal: software that can adapt, learn, and reasor

T3

......................

Player skill Movie preferences Words
Game result Ratings Ink

Reasoning backwards



3. Uncertainty



Handling uncertainty

2S | NB dzy OSNIFAY | 02 dz
Each result provides relevant information
But we are never completely certain

How can we compute with uncertainty in a
principled way?




Uncertainty everywhere
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nich movie should the user watch n@xt

nich word did the user write?

nat did the user say?

nichweb page Is the user trying to find?

nich link will user click éh

nat kind of product does the user wish to buy”
nich gesture Is the user making?
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Probabillity

Limit of infinite number of trials
Quantification of uncertainty

60% 40%



