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Notation

x €[0,1]° : Input
x € [0,1]P : Corrupted input
vy : Label

fo(X) = ho = o(Wox + bp) : Old features
fv(X) = hy = o(Wyx + byr) : New features

X

X = O'(Wgho + WA7/—hN + ¢) : Reconstructed input
y = softmax(I'oho + Myhpr + v) @ Predicted label

On = {Whn, by, c, T, v}
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Algorithm

Algorithm 1 Incremental feature learning
repeat
Compute the objective £(x) for input x.
Collect hard examples into a subset B (i.e., B +
BuU{x}if L(x) > p).
if |B| > 7 then
Select 2AM candidate features and merge them
into AM features (Section 3.3).
Add AN new features by greedily optimizing
with respect to the subset B (Section 3.2).
Set B = 0 and update AN and AM.
end if
Fine-tune all the features jointly with in current
batch of data (i.e., optimize via gradient descent
with respect to all parameters).
until convergence
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Adding features

@ Generative training
L = R
WTfI,EN |B’ Z ge” ) gen(x) H(x,X)
@ Discriminative training
1 N
i il Lo (xDy0) Lo — o
W 1B IGZB aise (X, YD), Laise(x, ) = H(y, (%))

@ Hybrid training

min ‘ Zﬁhybrld ( ))

Wb T |B|

Ehybrid(xa Y) = Edisc(xa Y) + /\ﬁgen(x)
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Merging features

@ Find a pair of features whose distance is minimal and replace f» by

fO\M A
M =argming, oy d(Wing, Win,)

@ Initialize the new feature parameters as a weighted average of two
candidate feature parameters

— erB{P(hml‘X; 9m1)0m1 + P(hmz‘X; 9m2)0m2}
erB{P(hm1|X?9m1) + P(hmy|X; Omy) }

@ Add new features to 9(9\/\91 by solving

O = arg ming - Bl Z/Lhyb,,d(x )y
ieB
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Experime

Result - Generative/Discriminative
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Experimen

Result - Non-stationary distribution

Rato for each class
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