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. BB %wiEeE (sparse antu-encoders)
. MERZ PRI /RZZ =] (sparse RBMs)
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3. K-means:E (K-means clustering)
4. SHRS1EE (Gaussian mixtures)

ICSRIGHUEEE -
NORB
CIFAR-10
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Unsupervised feature learning framework
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FIRRIEMHTER

T ZEEREY R FiR(sub-patch), &1

FIRMR~T Aw x wHiBE# hd.
RERFFRESX={xD,...,x(M}

ON=w X w X d.

x( € RNZR/R, HF
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(1) #RE(E(Normalization) o, — 21—~
(2) B{£(Whitening) £ = i
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ESIEF )M EsK-meansREEIE AR M BAIEF S KA HID
(centroids), Bk MHIDACHRRAEN AL T 2MIFERET AN

1.Hard®E 55 i 4miLiE (AR miZone-hot)

1 if £k = aremin; ||cV9) — 2|2
fk(if):{ g j” ”2

0 otherwise.

2. SoftiR 4w IELtEBRET (trianglez &R EN)
fr(x) = max {0, u(z) — 2x}

2k = ||z — P2
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Input Image Image Representation Classifier Features

d channels w K channels
| : r f(X) ‘m y(m'
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Y51E (feature): BN FERAKERIFIEO =

tn(label): 0~9 1T EF 7!

2K 28 (Classifier): L2IEM{YBISVMELR 14

W E A R X 5&UE(Cross Validation)
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1. REFEAB{E(whitening)iRfF
2. REBHIEHEK

3. BRI RINT Ks(stride)
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Performance vs. Receptive Field Size
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Performance vs. Feature Stride
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Table 1: Test recognition accuracy (and error) for NORB (normalized-uniform)

Algorithm Test accuracy (and error)
Convolutional Neural Networks [14] 093.4% (6.6%)
Deep Boltzmann Machines [25] 02.8% (7.2%)
Deep Belief Networks [18] 95.0% (5.0%)

94.4% (5.6%

Best result of [10

parse auto-encoder 9% (3.1%
Sparse RBM 96.2% (3.8%)
Table 2: Test recognition accuracy on CIFAR-10
Algorithm Test accuracy
Raw pixels (reported in [11]) 37.3%
RBM with backpropagation [11] 64.8%
3-Way Factored RBM + ZCA (3 layers) [23] 65.3%
Mean-covariance RBM (3 layers) [22] 71.0%
Improved Local Coordinate Coding [31] 74.5%
Convolutional RBM [12] 78.9%

!parse auto-encoder 73.4%

Siarse RBM 72.4%
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SCISHEEE: MNSITHRUIEE
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o ﬁﬁE%jﬁZlKj(/J\ N=1000/5000/10000
o EHIKEMREMFIREL: m=10

o SRMIR/EAZETEE: w=06

o BZEFBEEITCAK: s=1

o 4FMEEREFILEL: K=500/1000
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1073Z X BS1E(Cross Validation) E/fZE:

RN RN

1000 1000 6 1 hard 87.8%
1000 1000 10 6 1 soft 95.1%
5000 500 10 6 1 hard 94.9%
5000 500 10 6 1 soft 97.2%
10000 500 10 6 1 hard 96.1%
10000 500 10 6 1 soft 98.1%



Thank you for watching!

Gao Pengbing (nbgao)



