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PCA: Principal Component Analys

A The best possible lower dimensional
representation based on linear projections.

A A basis of directions of variance ordered by
their significance.

A Throw away least variance dimensions to
reduce data representation.
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http://rduin.nl/prtools.html
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K-means algorithm
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lllustration: http://en.wikipedia.org/wiki/K-means clustering



http://en.wikipedia.org/wiki/K-means_clustering

More technigues In notes

A K-means
I Iteratively reassign points to the nearest cluster center.

A Agglomerative clustering

I Start with each point as its own cluster and iteratively
merge the closest clusters.

A Meanshift clustering
I Estimate modes of probability density function.

A Spectral clustering

I Split the nodes in a graph based on assigned links with
similarity weights.
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ImageNet

A Images for each
category of
WordNet

A 1000 classes

A 1.2mil images
A 100k test

A Top 5 error

IMSGENET

Big cat, cat

\

J
Wordret
0s

1404 83.35% -
Anty of several large Cats typealy abie 10 roat 8nd Iving In the wikd pectures ;,,“:_:_.'
:,’ “-‘ Cars I Lrachacy: TR mawber of Imaget of the Symaat Downloads
oo 12017 Fal & (le‘ "~ papeNet 1011 Fl Rleme Feive, feld By o, ot
. 5 11
e oy I g e B e e | R S e v e
date (2953) ' - ' : .
o coierase e || I 2 0 ] G 5 | g i
cosmmocrcrsne ()| S S | e ] S M
e rameser | SAES S B of BeE § & A mme o me
tatheran (36) ~
rensers oo | ERAISEE S SemARIEY -
piacentat, placernal e VO R AN ol ﬁ“.-
Bvestock, $10ck, -'m!- ' ’ = -‘—a - . “
myra. coney, co | ol NS TR IR s U Lo PR
Unguicuata (0) m‘ .
bt cnecpreran | | i N O T | O O T i 2
pachydert (8) s oW EE
pangole, scaly a ----ﬂ ! ﬂﬂ-n !
Sograde mamy [T - T s S- L R
comors (02) | S ] M e | |
1
ronesne s | RS R Y e O I O i i [ p——
ocyond (B8) — %
A Lo rd (el [l ale [PNCTe T £ ¥
Camne, Cand - ‘
vt e | o I (] SO [ AR g (W -
* folioe, febd (4 ~ ) 4 1.
et | s Y ) e 2 | g | e g
| e O g o R | e | N
boer (0




Dataset split
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- Train classifier

- Measure error

- Tune model
hyperparameters
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- Secret labels
- Measure error

Random train/validate splits = cross validation
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Slide credit: D. Hoiem and L. Lazebnik



Features

A Raw pixels
A Histograms
A Templates

A SIFT descriptors
I GIST
i ORB
i HOGe .
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