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Source domain

e Mismatch between different datasets
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* Background . ‘
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 Domain Adaptation |

o learn a classifier on a labeled source domain and
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Previous Work

* Feature Transformation Techniques
o GFK (Gong, CVPR 2012)-Geodesic Flow Kernel
o SA (Fernando, ICCV 2013)-Subspace Alignment
o LM (Gong, IJCV 2014)-Landmarks



Our Algorithm
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(c) Weighted Subspace (d) Subspace Alignment

* Deeper color means that the source sample has a higher weight.
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 Criterion: distance between source and target samples

* Weight function:

W; = a)(o) + 2 ,u(v] — d]l)

o

w(® is the initial weight
1,x=0
Hx) = {O,x <0

2

dj; = ||tj — sl-||2 the distance between target sample and source sample

v; = min {d;;} the minimum distance between the target sample and source samples
.m

1=1.
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Weighted Subspace Alignment

Weighted PCA
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Subspace Alignment
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/ Welghted covarlance matrix Y
l

Weighted PCA <i:\ C= Ez(si — 3T w;(s; —3)
! i=1

S is the weighted mean

get X; and X.
X5 and X7 lie in the subspace of
\ the original feature space. /
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i Eigen-decomposition on C and we

Subspace Alignment
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Weighted PCA
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/
/" We want to minimize:

F(M) = |IXsM — X7 [I7
M is the transformation matrix.

The Frobenius norm is invariant
to orthonormal operations.

F(M) = || XXM — XIXoXq |

Finally, we get:
M= XX,
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Experimental Setup

* Four domains

o Amazon, Caltech, DSLR, Webcam

* Features (Saenko, ECCV 2010)

o Bag-of-SURF

e Classifier: 1NN

11



Experimental Results
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Experimental Results

B No Adaptation E GFK (CVPR 2012)
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Experimental Results

B No Adaptation B GFK (CVPR 2012) ELM (JCV 2014)

100.00
90.00
80.00
70.00
60.00

50.00

ACCURACY (%)

40.00

30.00

20.00

10.00

0.00

A->C A->D A->W C->A C->D C->W D->A D->C D->WW->AW->C W-D

14



Experimental Results @) %

ACCURACY (%)

100.00

90.00

80.00

70.00

60.00

50.00

40.00

30.00

20.00

10.00

0.00

B No Adaptation B GFK (CVPR2012) ®LM (IJCV 2014) [ISA (ICCV 2013)

A->C A->D A->W C->A C->D C->W D->A D->C D->WW->AW->C W-D

15



Experimental Results @) %

ACCURACY (%)

100.00

90.00

80.00

70.00

60.00

50.00

40.00

30.00

20.00

10.00

0.00

B No Adaptation B GFK (CVPR 2012) @ELM (IJCV 2014) OSA(ICCV2013) M Ours




Experimental Results

Accuracy of target domains using 1NN classifier

Method NN GFK LM SA Ours
A—C 26.00 40.25 40.16 39.80 39.98
A—D | 2548 3631 40.76 3694 38.85
A— W | 2983 3898 3898 3763 39.32
C—A | 23770 41.02 41775 4207 42.17
C—7D 2548 3885 3949 4586 46.49
C—W | 2576 40.68 3797 3220 42.03
D— A | 2850 3205 3097 3424 35.38
D —C 26.27 30.28 31.34 3250 34.37
D—W | 6339 7559 8475 88.47 89.49
Ww— A | 2296 29.75 31.00 34.34 33.19
W—C | 1986 30.72 29.21 28.76 30.89
W —D | 59.24 80.89 8344 8854 90.44
Average | 31.37 4295 44.15 45.11 46.88
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Conclusions

* We present an algorithm aligning the subspace generated on the

reweighted samples.

* The source samples which distribute more similarly to target domain are

given higher weights.

* The subspaces of reweighted source samples and target samples are

aligned.
e See our paper for more details and our full algorithm.

* |[n future work, we plan to combine our method with deep neural network.
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