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Abstract

This document provides more statistic information about the top frequently used words as tags among the positive training
instances of the MIR-9K dataset to explain why our proposed DCRF is able to make better use of text information and why
the DCRF-Text outperforms the DCRF-Tag, which are not included in the main paper due to space limitations.

1. Observation
To analyze why our proposed DCRF-Text s able to outperform DCRF-Tag, we visualize the top 20 words in decreasing

order of frequence occurring among positive training examples, as shown in Figure 1 and Figure 2. We also provide the top
100 words in decreasing order of frequence occurring among positive training examples from Figure 3 to Figure 26. As we
can observe, the top frequently co-occurring words such as “love”, “photo”, “great”, “group”, “added”, “nice” et. al convey
little information relative to any of the prediction 24 categories. This oberservation demonstrates the limitation of using
the high occurring words as tags to extract informative information from text. Instead, we treat all the texts including title,
description and comments information associated with an image as an unorganized incoherent sentence or a bag of words,
and then we train a text-level CNN to explore the underlying information embedded in text. This fact may be able to explain
why our proposed DCRF-Text is able to achieve better performance than DCRF-Tag. Again, such a text-level CNN enables
our proposed DCRF is able to make better use of information to boost the quality of image labeling.
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Figure 1: The visualization of the top 20 words frequently occurring among the positive training instances for each of the
1st-8th categories on the MIR9k dataset.
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Figure 2: The visualization of top 20 words frequently occurring among the positive training instances for each of the 9th-24th
categories on the MIR9k dataset.
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Figure 3: The visualization of top 100 words frequently occurring among the positive training instances for the 1st category
(animal) on the MIR9k dataset.
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Figure 4: The visualization of top 100 words frequently occurring among the positive training instances for the 2nd category
(baby) on the MIR9k dataset.
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Figure 5: The visualization of top 100 words frequently occurring among the positive training instances for the 3rd category
(bird) on the MIR9k dataset.
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Figure 6: The visualization of top 100 words frequently occurring among the positive training instances for the 4th category
(car) on the MIR9k dataset.
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Figure 7: The visualization of top 100 words frequently occurring among the positive training instances for the 5th category
(clouds) on the MIR9k dataset.
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Figure 8: The visualization of top 100 words frequently occurring among the positive training instances forthe 6th category
(dog) on the MIR9k dataset.
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Figure 9: The visualization of top 100 words frequently occurring among the positive training instances for the 7th category
(female) on the MIR9k dataset.
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Figure 10: The visualization of top 100 words frequently occurring among the positive training instances for the 8th category
(flower) on the MIR9k dataset.
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Figure 11: The visualization of top 100 words frequently occurring among the positive training instances for the 9th category
(food) on the MIR9k dataset.
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Figure 12: The visualization of top 100 words frequently occurring among the positive training instances for the 10th category
(indoor) on the MIR9k dataset.
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Figure 13: The visualization of top 100 words frequently occurring among the positive training instances for the 11th category
(lake) on the MIR9k dataset.
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Figure 14: The visualization of top 100 words frequently occurring among the positive training instances for the 12th category
(male) on the MIR9k dataset.
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Figure 15: The visualization of top 100 words frequently occurring among the positive training instances for the 13th category
(night) on the MIR9k dataset.
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Figure 16: The visualization of top 100 words frequently occurring among the positive training instances for the 14th category
(people) on the MIR9k dataset.

love pho
to

gre
at

gro
up

add
ed

call
ed

adm
in nice sho
t

bea
utif

ul add
won

der
ful

ima
ge goo
d

pict
ure tag

invi
ted

pho
tos

am
azin

g
con

tac
ts'

love
ly pos
t

wor
k

colo
rs la tim
e coo
l

foto
cap

ture
fan

tast
ic

colo
r

awe
som

e join ma
ke ligh
t

exp
lore

com
pos

itio
n

inte
rest

ingn
ess

exc
elle

nt pic sky pre
tty kind 2

per
fect e
wow

1
colo

urs plac
e

200
7

inte
rest

ing en day
des

erv
e blue

gor
geo

us hop
e y

rea
d

peo
ple el fee

l
flow

er
tho

ugh
t

sho
ts al

gre
en

hom
e bit

pict
ure

s
stun

ning nat
ure view se long una

com
me

nt
invi

te bell
a lot si

colo
ur

wat
er le 3

hap
py

flow
ers

com
me

nts
sha

ring
cam

era ma
cro te tree fun da

clou
ds del o es0

200

400

600

800

1000

1200

1400

Figure 17: The visualization of top 100 words frequently occurring among the positive training instances for the 15th category
(plant life) on the MIR9k dataset.
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Figure 18: The visualization of top 100 words frequently occurring among the positive training instances for the 16th category
(portrait) on the MIR9k dataset.
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Figure 19: The visualization of top 100 words frequently occurring among the positive training instances for the 17th category
(river) on the MIR9k dataset.
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Figure 20: The visualization of top 100 words frequently occurring among the positive training instances for the 18th category
(sea) on the MIR9k dataset.
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Figure 21: The visualization of top 100 words frequently occurring among the positive training instances for the 19th category
(sky) on the MIR9k dataset.
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Figure 22: The visualization of top 100 words frequently occurring among the positive training instances for the 20th category
(structures) on the MIR9k dataset.

pho
to love gre
at

gro
up nice sho
t add

bea
utif

ul
call

ed
add

ed
adm

in
won

der
ful

sun
set tag sky

pict
ure

am
azin

g
ima

ge goo
d

invi
ted

con
tact

s'
colo

rs
pho

tos
fan

tast
ic ligh
t

foto
cap

ture colo
r la join

exp
lore wor

k
awe

som
e

clou
ds sun love
ly pos
t

colo
urs

com
pos

itio
n

tim
e

inte
rest

ingn
ess wow

exc
elle

nt e en coo
l

per
fect day y 1 el

gor
geo

us al
stun

ning ma
ke

hom
e

rea
d 2 pic una por view se sho
ts te blue wat
er

inte
rest

ing es tu nigh
t

esta
des

erv
e lo

ligh
ting plac

e
ang

le le mi
com

me
nts

ima
ges

com
me

nt fee
l

mu
y

peo
ple

colo
ur hop
e kind del com
o

par
a

200
7 hdr

silh
oue

tte da rea
l

invi
te long lot foto
s0

50

100

150

200

250

Figure 23: The visualization of top 100 words frequently occurring among the positive training instances for the 21th category
(sunset) on the MIR9k dataset.
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Figure 24: The visualization of top 100 words frequently occurring among the positive training instances for the 22th category
(transport) on the MIR9k dataset.
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Figure 25: The visualization of top 100 words frequently occurring among the positive training instances for the 23th category
(tree) on the MIR9k dataset.
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Figure 26: The visualization of top 100 words frequently occurring among the positive training instances for the 24th category
(water) on the MIR9k dataset.


