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Organization

ÅLecturer

ü Prof. Bastian Leibe ( leibe@vision.rwth -aachen.de )

ÅTeaching Assistants

ü Umer Rafi (rafi@vision.rwth -aachen.de )

ü Lucas Beyer (beyer@vision.rwth -aachen.de )

ÅCourse webpage

ü http:// www.vision.rwth -aachen.de/courses/

ü Slides will be made available on the webpage

ü There is also an L2P electronic repository

ÅPlease subscribe to the lecture on the Campus system!

ü Important to get email announcements and L2P access!

B. Leibe
2
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Language

ÅOfficial course language will be English

ü If at least one English -speaking student is present.

ü If noté you can choose.

ÅHoweveré
ü Please tell me when Iõm talking too fast or when I should repeat 

something in German for better understanding!

ü You may at any time ask questions in German!

ü You may turn in your exercises in German.

ü You may take the oral exam in German.

3
B. Leibe
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Relationship to Previous Courses

ÅLecture Machine Learning (past summer semester)

ü Introduction to ML

ü Classification

ü Graphical models

ÅThis course: Advanced Machine Learning

ü Natural continuation of ML course

ü Deeper look at the underlying concepts

ü But: will try to make it accessible also to newcomers

ü Quick poll: Who hasnõt heard the ML lecture?

ÅThis year: Lots of new material

ü Large lecture block on Deep Learning

ü Updated with some exciting new topics

4
B. Leibe
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Focus of This Lecture

5
B. Leibe

Deep Learning
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Organization

ÅStructure: 3V (lecture) + 1 Ü (exercises)

ü 6 EECS credits

ü Part of the area òApplied Computer Scienceó

ÅPlace & Time

ü Lecture/Exercises: Mon  14:15 ð15:45 room UMIC 025

ü Lecture/Exercises: Thu  14:15 ð15:45 room UMIC 025

ÅExam

ü Oral or written exam, depending on number of participants

ü Towards the end of the semester, there will be a proposed date

B. Leibe
6
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http:// www.vision.rwth -aachen.de/courses/

Course Webpage

7
B. Leibe

Monday: 

Matlab tutorial

http://www.mmp.rwth-aachen.de/teaching/
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Exercises and Supplementary Material

ÅExercises

ü Typically 1 exercise sheet every 2 weeks.

ü Pen & paper and programming exercises

ðMatlab for early topics

ðTheano for Deep Learning topics

ü Hands-on experience with the algorithms from the lecture.

ü Send your solutions the night before the exercise class.

ÅSupplementary material

ü Research papers and book chapters

ü Will be provided on the webpage.

B. Leibe
8
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Textbooks

ÅMany lecture topics will be covered in Bishopõs book.

ÅSome additional topics can be found in Rasmussen & 

Williams.

ÅResearch papers will be given out for some topics.

ü Tutorials and deeper introductions.

ü Application papers

B. Leibe
9

Christopher M. Bishop

Pattern Recognition and Machine Learning

Springer, 2006

(available in the  libraryõs òHandapparató)

Carl E. Rasmussen, Christopher K.I. Williams

Gaussian Processes for Machine Learning

MIT Press, 2006

(also available online: http://www.gaussianprocess.org/gpml/ )

http://www.gaussianprocess.org/gpml/


P
e
rc

e
p
tu

a
l 
a

n
d

 S
e
n

s
o
ry

 A
u

g
m

e
n

te
d
 C

o
m

p
u

ti
n

g
A

d
v
a
n

c
e
d

 M
a
c
h

in
e
 L

e
a
rn

in
g

 W
i
n
t
e
r
ô
1
6

How to Find Us

ÅOffice:

ü UMIC Research Centre

ü Mies-van-der -Rohe-Strasse 15, room 124

ÅOffice hours

ü If you have questions to the lecture, come see us.

ü My regular office hours will be announced.

ü Send us an email before to confirm a time slot.

Questions are welcome!

B. Leibe
10
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Machine Learning

ÅStatistical Machine Learning

ü Principles , methods , and algorithms for learning and prediction

on the basis of past evidence

ÅAlready everywhere

ü Speech recognition (e.g. speed -dialing)

ü Computer vision (e.g. face detection)

ü Hand-written character recognition (e.g. letter delivery)

ü Information retrieval (e.g. image & video indexing)

ü Operation systems (e.g. caching)

ü Fraud detection (e.g. credit cards)

ü Text filtering (e.g. email spam filters)

ü Game playing (e.g. strategy prediction)

ü Robotics
11

B. LeibeSlide credit: Bernt Schiele
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What Is Machine Learning Useful For?

Automatic Speech Recognition

12
B. LeibeSlide adapted from Zoubin Gharamani
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What Is Machine Learning Useful For?

Computer Vision

(Object Recognition, Segmentation, Scene Understanding)
13

B. LeibeSlide adapted from Zoubin Gharamani
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What Is Machine Learning Useful For?

Information Retrieval

(Retrieval, Categorization, Clustering, ...)
14

B. LeibeSlide adapted from Zoubin Gharamani
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What Is Machine Learning Useful For?

Financial Prediction

(Time series analysis, ...)
15

B. LeibeSlide adapted from Zoubin Gharamani
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What Is Machine Learning Useful For?

Medical Diagnosis

(Inference from partial observations)
16

B. LeibeSlide adapted from Zoubin Gharamani Image from Kevin Murphy
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What Is Machine Learning Useful For?

Bioinformatics

(Modelling gene microarray data,...)
17

B. LeibeSlide adapted from Zoubin Gharamani
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What Is Machine Learning Useful For?

Robotics

(DARPA Grand Challenge,...)
18

B. LeibeSlide adapted from Zoubin Gharamani Image from Kevin Murphy
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Machine Learning: Core Questions

ÅLearning to perform a task from experience

ÅTask

ü Can often be expressed through a mathematical function

ü x: Input

ü y: Output

ü w: Parameters (this is what is òlearnedó)

ÅClassification vs. Regression

ü Regression: continuous y

ü Classification: discrete y

ðE.g. class membership, sometimes also posterior probability

B. Leibe
19

y = f (x; w)

Slide credit: Bernt Schiele
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Machine Learning: Core Questions

Å

ü w: characterizes the family of functions

ü w: indexes the space of hypotheses

ü w: vector, connection matrix, graph, é

B. Leibe
20

y = f (x; w)

Slide credit: Bernt Schiele
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A Look Back: Lecture Machine Learning

ÅFundamentals

ü Bayes Decision Theory

ü Probability Density Estimation

ÅClassification Approaches

ü Linear Discriminant Functions

ü Support Vector Machines

ü Ensemble Methods & Boosting

ü Randomized Trees, Forests & Ferns

ÅGenerative Models

ü Bayesian Networks

ü Markov Random Fields

B. Leibe
21
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This Lecture: Advanced Machine Learning

Extending lecture Machine Learning from last semesteré

ÅRegression Approaches

ü Linear Regression

ü Regularization (Ridge, Lasso)

ü Gaussian Processes

ÅLearning with Latent Variables

ü EM and Generalizations

ü Approximate Inference

ÅDeep Learning

ü Neural Networks

ü CNNs, RNNs, etc .

B. Leibe


