TRANSFER LEARNING FOR IMAGE
CLASSIFICATION
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WHAT IS TRANSFER LEARNING?
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Hey, can |
have a
new bike
for my
Birthday??

What will
you do with
a bike? You
don’t know
how to ride

one!

I will
TRANSFER
my
knowledge
of riding the
bicycle to
ride the
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| TRADITIONAL MACHINE LEARNING V/S TRANSFER
LEARNING

SOURCE DOMAIN
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PROBLEM UNDER STUDY

Attempt to classify images of human faces
(source domain) V /s cat faces (target
domain).

Initial experiments on Caltech 101 dataset

Dataset created from Google Images
100 images of human face, cat face and non-faces
Images converted to grayscale

Images resized to 128X128

Source Domain
Challenges in dataset: Images in different (Labelled Data)

sizes, orientations, forms of object etc.
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Target Domain
(Unlabelled Data)
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FEATURES: USING SURF Srenges Feanres
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FEATURES: USING GABOR FILTER

Gabor Filter
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FEATURES: USING PCA
___pa | P2 | PG| P4

o

1.04 X 107(51.12%)

1.35 X 107(6.70%) 0.09 X 107(4.47 %)

s

Principal
Components

Analysis

e -

6.65 X 10%(33.93%) 2.97 X 10%(15.13%) 1.61 X 10%(8.23%) 1.37 X 10%(7.07 %)

6.95 X 10°(35.76%) 2.83 X 10%(14.57 %) 1.69 X 10%(8.73%) 1.39 X 10%(7.16%)
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DISTRIBUTION OF FEATURES
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TRANSFER LEARNING

Delta Function
Knowledge

f(x) = f2x) + Af(x) = f9(x) + W o(x) Transfer

Formulation of A-SVYM
N
1 9
min = |[w]* + C; &

y‘ifa{xi) + inTQh(XT;) >1- E’-’i? H(Xi:yi) € D;J
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RESULTS & COMPARISON WITH TRADITIONAL
LEARNING
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FUTURE WORK AND APPLICATIONS

Suggested applications of Transfer Learning include:

Classification of new videos on YouTube, using knowledge transfer
between domains.

Classification of Sports/Non-sport Videos using texture-based
features such as Gabor filter.

|dentifying new domains in YouTube videos, e.g. Harlem Shake
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THANK YOU
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|FEATURE CALCULATION USING SURF
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FEATURE CALCULATION USING GABOR FILTER
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Complex

| 12 22 I
Q{IaHJAaHgﬂ’,H,T)ZEIp (—I T yf )E:{p (1 (ETTI——l—tl.'_r}))

207 by
Feal
r2 2 J2 f
Q(I1y1 /‘"‘! H!tl'l-r’r! a, F:’r} — EXp (_I —;; yr ) COS (ZTTII + t."-r'r)
Imaginary
12 2 12 !
g(z,y; A, 8,9, 0,7) = exp (—I ;’E v )5'111 (zw‘% + tf:)
where

x = rcosf +ysinf

and

y = —xsinf + ycosf
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| FEATURE EXTRACTION USING PCA
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g the eigenvectors
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WI[p,q]=V[p.q]
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NOTATION

Domain:
It consists of two components: A feature space ,\’, a marginal distribution

P(X),where X = {x. 29, ....0,} € X

In general, if two domains are different, then they may have different feature spaces
or different marginal distributions.

Task:

Given a specific domain and label space )’ , for each i in the domain, to
predict its corresponding label ¢;, where y; € )

In general, if two tasks are different, then they may have different label spaces or
different conditional distributions

P(Y|X),whereY = {y;.....u,} and y; € Y

4/22/2013 EEL709 COURSE PROJECT



NOTATION

For simplicity, we only consider at most two domains and two tasks.

Source domain:

P(Xs). where Xg = {rs,, 1s5,,.... 75, } € Xs

?IS
Task in the source domain:

P(Ys|Xs), where Ys = {ys,, ys,, ... '_Ejgns} and ys. € Vs
Target domain:

P(JYTL where _XT = {;I'Tl. LTy ey -I"TnT } - r:t’T
Task in the target domain

P(Yr|Xt), where Yr = {yr,. yr,, ... yr,,. } and yr, € Vr
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