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“What Happens in an Internet Minute”, By Lena Long, Dec 13th, 2013
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Method Feature

pl R| Fi| P, R| F1| P R| F1| P| R| R
JEC Standard | 0.22 | 025 | 023 |o28|029]o20] - | - | - | - | - | -
MBRM Standard | 0.18 | 0.19 | 0.19 [024|023]024| - | - | - | - | - | -
Tag Prop (ML) Standard 049 | 02 | 028 |048 025|033 - - . = - .
Tag Prop (6ML) Standard | 0.39 | 027 | 032 [046|035]04 | - | - | - | - | - | -
Fast Tag Stndard | 0.46 | 022 | 03 [047]026]|034| - | - | - | - | - | -

KSVM-VT standard | 0.33 | 032 | 033 [047]0.29] 036
NMF-KNN Standard | 033|026 |020) - | - | - | - | --1-1-1-
CCA-KNN CNN-VGG16 | 0.46 | 036 | 041 |045/038|o4r| - | - | - | - | - | -
2PKNN Standard | 0.51 | 023 | 032 |049 032|030 - | - | - | - | - | -
IPKNN(ML) Standurd @ 027 | 036 |054|037 04| - | - | - | - | - | -
MVSAE SAE 047 | 028 | 034 [043]038fo04 | - | - | - | - | - | -
Mvg-NMF Standard | 0.41 | 033 | 037 [046[ 04 Jos3] - | - | - [ -1 -1 -
2PKNN-without Normalization | CNN-Dense169 | 0.49 | 032 | 039 053 10.32| 04 | 034 |0.25]0.29 | 042 0.18 | 025
2PKNN CNN-Densel69 | 0.44 @ 042 | 050041 044|031 029]030|033 023|027
DSSM (our method) CNN-Densel69 | 0.44 | 037 | 0405|049 042|044 | 03 [025[027 033 0.16| 022
RTIAFA (our method) CNN-Dense169 | 0.43 @@ 045043043030 0.26]0.27 | 034 @ 024
RTIRFA (our method) CNN-Densel69 | 0439 | 0.376 | 0.40 | 0.45 | 0.44 | 045 025”0\.25 0.27 031 0.18 | 023
RTIRA (our method) CNN-Densel69 | 0.44 | 037 | 0403 | 0.46 (0.44Y 0.45) 027 | 0.26 0.27 [ 032 0.18 | 022
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HC1.: hierarchical clustering with 1 layer
HC2 : hierarchical clustering with 2 layer
HC3 : hierarchical clustering with 3 layer
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P R F1 P R F1
Standard 0.22 0.25 0.23 0.28 0.29 0.29
Standard 0.18 0.19 0.19 0.24 0.23 0.24
Standard 0.2 0.28 0.48 0.25 0.33
Standard 0.39 0.27 0.32 0.46 0.35 0.4
Standard 0.51 0.23 0.32 0.49 0.32 0.39
Standard 0.53 0.27 0.35 0.54 0.37 0.44
Standard 0.46 0.22 0.3 0.47 0.26 0.34
Standard 0.33 0.26 0.29 - - -
Standard 0.46 0.36 0.41 0.45 0.38 0.41
Standard 0.33 0.32 0.33 0.47 0.29 0.36

CNN(Dense169) 0.32 0.39 0.531 0.321 0.4

CNN(Dense169) | 0.44 0.39 042 0.49 0.41 0.44

CNN(Dense169) |  0.44 0.28 0.342 0.45 0.34 0.39

CNN(Dense169) |  0.37 0.34 0.35 0.45 0.39 0.42

CNN(Dense169) |  0.44 037 0.36 0.47 0.42 0.44)
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« Coupled Dictionary Learning
« Optimization
1. Sparse Representation
2. Update Prototypes

LMSPL
S 5 (e claduale o) JBaulad Gle jed () gal e

C Ll S i s Sy, (Emm el pae
S etz

N N T
(D!,D*, a) = argminzuxi — D’ai”z + Azz (i, dkal) (1)
=l

=1 t=1

s.t ||cxi||1 <1l,a.>0,d.eD = {de]R(M), Idl5 < 1}» Vke{l,...,K}

va
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Algorithm 1: Coupled Prototype Learning

Input : The set of training images X = [:cl_, ey :L'.N] and their
corresponding label vectors Y = [y s y""r}.
diseriminative regularization A.

The number of prototypes K.

Sparsity factor is considered 1 which is consistent with
data normalization.

The number of repeats R = 100.

Output: The learned prototypes D! and D

Step 1: Data Normalization

Step 2: Initialize visual and semantic prototypes
DY « Apply k — means algorithm on Z and provide K prototypes.
Step 3: Normalize visual prototypes

Step 4: Optimize prototypes

Solve Equation (4) by alternate updating of Q and DY while the
other is assumed to be fixed:

for r +— 1 to R do

e Update sparse representations Q = [a', ..., a'V]
technique hy solving (Vi € {1,...,N}):

using Lasso
. . Ti ]:)JT . 2 . .
(@) =argmin| | . | = | pe 'l st hatl <1020

e Update each coulumn of Dg;

A
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Apply Gradient Descent for
Fine-Tuning
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Algorithm 2: Large Margin Fine-tune
Input : The set of normalized training images X = [:rl,. .. _.:c-'\'_} and
their corresponding label vectors Y = [-y'l., .. ,y"\'} .

The learned prototypes D! and D% of Algorithm 1.
Regularization 3 for I — norm.
The number of repeats R = 100.

Output: The final prototypes D! and DE.

Step 1: Obtain sparse representation for each data sample
using image modality

fori <+ 1to N do
L (') = argmin || z* — D'’ ||§ st |let], <1, a*>0.

Step 2: Determine appropriate margins for positive and
negative labels

Find 7optimar (optimal threshold for annotation) which maximize
f — measure on training samples. Scoring function for each data
sample is defined as:

Secore(i,t) = dFa*, Vie {1,...,N},Vt € {1,...,T}.

Caleulate 74 and 7_

Step 3: Gradient descent

for m +— 1 to M do

Calculate Score(i,t) = dfa*, Vie {1,...,N},vt € {1,...,T}.
Determine pairs of (i,1) for which the loss function defined in
Equation (2) is not zero.

Calculate partial derivatives of D, Vt € {1,...,T},

vke{l,...,K}
1.
do
DY — DE + ;chD;_
pe— 5.

while f(DY) > f(DY)or pu > 272,
if (DY) == f(D*)orp <272 then
L Terminate.

Update D with D',

\R3
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