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In the supplementary material for paper [3] we provide more quantitative and qualitative results. Table 1 shows the
results obtained with our approach when using GT cardinality potentials instead of text cardinality potentials. Note that GT
cardinality only affects the potential on z and potential on the number of detection boxes. The remaining potentials (along
with the score of the detector) are kept the same. “GT noneg” denotes the experiment, where we encourage at least as many
boxes as dictated by the cardinality to be on in the image. With “GT - neg” we denote the experiment where we also suppress
the boxes for classes with cardinality 0. This means that for images where GT cardinality for a class is 0, we simply do not
input any boxes of that class into the model.

Interestingly, by using GT instead of extracted cardinalities from text, we do not observe a significant boost in performance.
This means that our holistic model is able to (close to) fully exploit the available information about the scene.

Note, that conditioned on whether a noun is mentioned in text for a particular image, our approach uses additional boxes
which originally did not pass the detector’s threshold. In Table 2, we compare our approach with that of Yao et al. [5], where
we use as many boxes as used in our approach. To do this, we reduce the thresholds of the detector, so that for each class the
number of boxes exactly matches the number of boxes that our approach uses for the class. Notice that the original approach
improved its performance by only 0.4%, while our performance is much higher (12.5% improvement). This means that the
success of our approach is not due to an increased number of used boxes, but in how they are used in the model by exploiting
additional text information.

In the future we plan to incorporate more powerful segmentation features [ 1] and detector [2].
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Oracle Z - noneg | 76.8 36.7 28.3 34.8 21.9 30.9 56.1 47.6 36.8 10.0 58.2 28.8 334 54.8 42.6 41.8 15.1 28.1 16.3 35.7 48.7|37.3
Oracle Z-neg |76.8 31.2 28.2 34.7 21.7 31.1 56.0 50.3 36.7 10.5 57.4 29.5 344 55.1 425 419 169 32.2 18.8 35.7 49.2|37.7
ours 76.9 31.3 29.7 373 27.7 29.5 52.1 40.0 38.0 6.6 559 25.2 33.2 38.2 443 42.5 15.2 32.0 20.2 40.7 48.4|36.4

Table 1. Comparison to oracle Z (see text for details).
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Textonboost (unary) [4] [77.8 14.1 3.4 0.7 11.3 3.3 25.5309 10.3 0.7 13.2 10.8 5.2 15.1 31.841.0 0.0 3.7 2.4 17.1 33.7[16.8

Holistic Scene Understanding [5]]77.3 25.6 12.9 14.2 19.2 31.0 34.6 38.6 16.1 7.4 11.9 9.0 13.9 25.4 31.7 38.1 11.2 18.8 6.2 23.6 34.4|23.9

[5] num boxes from text 77.8 26.7 14.3 11.5 18.6 30.8 34.4 37.9 17.2 5.7 19.0 7.3 12.4 27.3 36.5 37.1 11.6 9.4 6.2 25.7 43.8|24.3

ours 76.9 31.3 29.7 37.3 27.7 29.5 52.1 40.0 38.0 6.6 55.9 25.2 33.2 38.2 44.3 42.5 15.2 32.0 20.2 40.7 48.4|36.4
Table 2. Comparison to the state-of-the-art that utilizes only image information in the UIUC sentence dataset. By leveraging text infor-
mation our approach improves 12.5% AP. Note that this dataset contains only 600 PASCAL VOC 2008 images for training, and thus is
significantly a more difficult task than recent VOC challenges which have up to 10K training images.
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In Figure 1- 8 we show some examples of successful results, while Figure 9- 11 shows (partial) failures.
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ADT dogNN  herding VBG NP

twoCD  sheep NN

CARD dog 1
CARD sheep 2
PREP  none

sent 2: A sheep dog and two sheep walking in a field.

NP
NP W
NP and CC W walking VBG PP
P Py /A\'xw
ADT  sheep NN dog NN twoCD  sheep NN inIN NP
/\
abDT  feld NN

CARD dog 1
CARD sheep 2
PREP none

sheep behind a fence.

NP W
N i §
ADT smdld backd) shespNN  standsVEZ P

besideIN

e~

CARD sheep 2
PREP  beside (sheep, beside, sheep)

sent 1: A small black sheep stands beside a larger brown

abT lagerdJR brownd) shesp NN behind IN N

sent 2: A large sheep and a small black lamb
beside a fence.

NP and CC NP
T T
ABT lrged)  shesp NN alT smalldl  backNN

/\
e albT  fence NN

CARD sheep 2
PREP  none

Figure 1. Examples of results. We show the original image, GT segmentation, the output of [5], and our result. Below the images we show
the exemplar sentences with parse tree, with extracted object classes, cardinalities and prepositions.
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our approach

sent 1: Sail boat on water with two people riding inside. sent 2: Small sailboat with spinnaker passing a buoy.
I s
b N - o WP
T v
SalVB NP PP PP 7 I
‘ N — — Small NNP sailboat VBD S
boatNN  onN NP with IN T |
| _ — with IN NP VP
water NN NP vp | /7___,,.»-\&\&
T T~ T T~ spinnaker NN passing VBG s
twoCD  people NNS fiding VBG ADVP //"\
\ NP VP
inside RB | |
aDT buoyVB
CARD boat 1
CARD person 2 CARD boat 1
PREP  none PREP  none
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sent 1: A middle eastern couple sitting on a couch holding their baby
and displaying a gift.

sent 2: Couple with newborn baby.

NP
NP PP
NP || F__.—-"'Fr -h"'“"-q-\._h_‘
> . Couple NN with IN NP
alT  comhN »m\dwr\q'?éé/ ;\\FIP ,-"/ H"‘“‘--\
N newborn JJ baby NN
their PRP§  baby NN
CARD person 2
CARD sofa 1 CARD person 2
PREP  on (person, on, sofa) PREP near (person, with, person)

Figure 2. Examples of results. We show the original image, GT segmentation, the output of [5], and our result. Below the images we show
the exemplar sentences with parse tree, with extracted object classes, cardinalities and prepositions.
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sent 1: Passengers loading onto a train with a green and
black steam engine.
S
|
VP
Passengers VBZ VP
loading VBG PP PP
N
onto IN NP with IN NP
NS
aDT  trainNN aDT ADJP steam NN
e
green )] andCC  black JJ
CARD person 2
CARD train 2
PREP  none

sent 2: Several people waiting to board the train.

S

NP the DT VP

’___‘_'_,—4—'—’_’———‘_‘———_\_\“

NP VP train VBP

SeveralJJ  people NNS waiting VBG PP

CARD
CARD
PREP

person 2
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sent 1: A table is set with wine and dishes for two people.
s
NM
ADT  table NN isVM
w7
whhMP for IN
wineNN and CC  dishesNNS

CARD diningtable 1

CARD person 2

PREP  none

sent 2: A table set for two.

s
,—"'_'—‘_'_’—‘_FFH—‘_—-‘_\—‘_"\-,
NP VP
ADT tableNN  setVBD PP
NP orN NP
two CD people NNS [wolICD

CARD diningtable 1
PREP  none

Figure 3. Examples of results. We show the original image, GT segmentation, the output of [5], and our result. Below the images we show
the exemplar sentences with parse tree, with extracted object classes, cardinalities and prepositions.



(a) or. image (b) GT (¢) Yaoetal. [5] our approach

sent 1: Cattle in a snow-covered field. sent 2: Three black cows and one brown cow stand in a snowy field.
S
NP s
— NP VP
NP PP 1 o
o T NP and CC NP stand VBP PP
CatleNNS  inN NP e T T
7____,4(7-"7““-7—\____‘ ThreeCD  blackJJ  cows NNS oneCD  brownJ cowNN inIN biP
aDT  snow-coveredJJ)  field NN T
aDT snowyJJ fieldNN

CARD none CARD cow 5

PREP  none PREP  none
sent 1: An old fashioned passenger bus with open windows. sent 2: The idle tourist bus awaits its passengers.

S
N —-77_::\7[7 N T w
AnDT odJ fashioned' VB-N__-iv NP vi-__-iiF_‘P TherDVTr)r;ﬂ?eJJ tourist N7N-¥7EE NN awanéj./TBE{ ‘—HEIAP
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CARD bus 1
CARD bus 1 CARD person 2
PREP  none PREP  none

Figure 4. Examples of results. We show the original image, GT segmentation, the output of [5], and our result. Below the images we show
the exemplar sentences with parse tree, with extracted object classes, cardinalities and prepositions.
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sent 1: A white and gray cow with very large ears stands
in a grassy field.

NP

T -
ADT ILDTJ\P TOWNN Wit IN
whne/JJ and G iy AGTP ears NNS a D/T//qrsss'y W
vy FB  large
CARD cow 1
PREP  none

el NN

sent 2: A white cow with big ears looking into the
camera.

NP PP
el T

ADT whied) oWNN  witiIN P

bigdl earsNNS  looking VBG
into IN NP

T
~ ~
theDT  camera NN

CARD
PREP

CcCOwW 1
none

—— — — —
— — — —

AnDT orangeJdJ tabbyNN  catNW  sleeping VBG PP

the DT

CARD cat 1
CARD sofa 1
PREP on (cat, on, sofa)

sofa NN

sent 2: Yellow striped cat resting on blue sofa.
S
e
Yelmwl NNP  sripedVBD - \ifdg__
-
catNN  restingJJ  onlIN NP
blueJJ  sofaNN

CARD cat 1

CARD sofa 1

PREP on (cat, on, sofa)

Figure 5. Examples of results. We show the original image, GT segmentation, the output of [5], and our result. Below the images we show
the exemplar sentences with parse tree, with extracted object classes, cardinalities and prepositions.
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sent 2: Jets flying across the sky over the water by a city.
W
N T
Jelsl\lNS fyngVBG
acmé-_jﬁ
N — T~
the DT  skyNN  overIN hil?
eBT s
CARD aeroplane 2
PREP  none

sent 1: Dark colored dog standing in grassy field. sent 2: A grey dog standing in a grassy field.
NP x
v e N e
T T T _____———“;}_’_ﬂ_\_t__‘———_____._ . T T
DarkJ) colored VBN  dog NN standingNN  iniN NP ADT  grayJd  dog N standing NN inIN ’:f_'___
grassy J) Tk NN aDT grassyJJ  field NN
CARD dog 1 CARD dog 1
PREP  none PREP none

Figure 6. Examples of results. We show the original image,

GT segmentation, the output of [5], and our result. Below the images we show

the exemplar sentences with parse tree, with extracted object classes, cardinalities and prepositions.
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ADT smalll dogNN  looking VBG

WwRP  aiN

-~ T~ "
the DT  camera NN WHNP

\
while IN

CARD dog 1
PREP none
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sent 2: Small white and brown chihuahua
looking up.
L
_ N T w
s T T~
| Small JJ ADJP chihuahua NNS  looking VBG PP
"""\\\ whiteJJ andCC  brown JJ upRP
PP
.
onIN NP
gra&lls NN
CARD dog 1
PREP  none

sent 1: This is an image of the back of some old
televisions.

T _
aDT  imageNN  of N NP
NP
N T
theDT  backNN  ofIN NP

B

©mEDT  oddl  televisions NNS

CARD tvmonitor 2
PREP none

sent 2: Three televisions, on on the floor, the other
two on a box.

NP

ThreeCD  televisions NNS

T
the DT floor NN

CARD tvmonitor 3
PREP none

Figure 7. Examples of results. We show the original image, GT segmentation, the output of [5], and our result. Below the images we show
the exemplar sentences with parse tree, with extracted object classes, cardinalities and prepositions.
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sent 1: A red bird and four other birds sitting in the snow.

— | — T
ADT redJJ bird NN four CD  otherdJ  birds NNS

theDT  snow NN
CARD bird 5
PREP  none

sent 2: Family of birds walking standing
in the snow.
NP
W
Famul-,‘“ o o 3
N - -
hwrds‘NNS walking VBG. - L
standil HQ‘JBE I
N
[heﬁ;/ snow NN
CARD bird 2
PREP  none

" ‘D‘«.&a oY WY
sent 1: A large bird is flying through the air.
Alfﬁ:r-:;rgé u BENN BVEZ - :\rp%
fying VG - %_EE_
throuﬁ—ﬁ--; HI'GP
theDT  ar NN

CARD bird 1

PREP none

sent 2: A large bird of prey flying towards the camera.
N e T
ADT  large )  birdNN  of IN flying VBG
wwarﬂg;l g
me’ﬂ; ‘:u*;;ra NN
CARD bird 1
PREP  none

Figure 8. Examples of results. We show the original image, GT segmentation, the output of [5], and our result. Below the images we show
the exemplar sentences with parse tree, with extracted object classes, cardinalities and prepositions.
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sent 1: A man in black shorts stands beside a
green train.

NP stands VBZ

~ ~ — —
ADT manNN inIN beside IN

Iy
aDT greend trainNN

CARD person 1
CARD train 1
PREP near

sent 2: A man wearing white gym shoes stands near a
green train.

s
e =
//Nﬁ\\ - stands VBZ -
ADT manNN wearing VBG near IN
whisdd gy NN asNNS abT ; nJJV\\‘r;H NN

CARD person 1

CARD train 1

PREP near (person, near, train)

sent 1: Older woman in kitchen with her two
domestic cats.
N
L
OkerdR  wominNN iV TR
-
ichen N
with IN P
herFAPS moTD  comisios) | GSNNS
CARD cat 1
CARD person 1
PREP  near (person, with, cat)

sent 2: The old lady is standing in the kitchen with two
cats at her feet.

her FRPS  feet NNS

theDT  KichenNN

woCD  catsNNS

CARD cat 1
CARD person 1
PREP  near (person, with, cat)

Figure 9. Examples of (partial) failures. We show the original image, GT segmentation, the output of [5], and our result. Below the images
we show the exemplar sentences with parse tree, with extracted object classes, cardinalities and prepositions.
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(a) or. image (b)) GT (¢) Yaoetal. [5] our approach

sent 1: A man using a computer on a messy table. sent 2: Young man sitting at messy table staring at laptop.
L
N T w ourgNE
N 7 T _ —
ADT manNN using VBG iFL\ B )Pfx _ man NN /_/PAF\\
aDT( cah:ﬁzner NN on N/’ l;l‘jl'li staring VBG )/‘Pf\r
aBT messyd BN R o N.‘P
messy JJ  table NN laptop NN

CARD diningtable 1 CARD diningtable 1

CARD person 1 CARD person 1

CARD  tvmonitor 1 CARD tvmonitor 1

PREP on (person, on, diningtable) PREP none

sent 1: Older woman dressed in white night gown sent 2: Woman in a floral nightgown sits on a couch.
on tan couch. s
|
s S _
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O\der]j; ;»;:w}n NN dresse’dT@E-ivAi_i PP _7AV7_7_7|5|\> meaPmNP B sits \:’Ei i:r-‘lp\
in \’N-):-) k\xﬁP on ﬁ/ \‘F\iP on /EJ NP
e S 7 P
white JJ  night NN gown NN tanNN  couch NN aDT floral JJ nightgown NN aDT  couchNN
CARD person 1 CARD person 1
CARD sofa 1 CARD sofa 1
PREP on (person, on, sofa) PREP on (person, on, sofa)

Figure 10. Examples of (partial) failures. We show the original image, GT segmentation, the output of [5], and our result. Below the
images we show the exemplar sentences with parse tree, with extracted object classes, cardinalities and prepositions.
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S
NP P
ADT manNN  seated VBN PP
iniN NP
T
—
NP PP
‘ T T
front NN of IN NP

CARD person 1
CARD tvmonitor 1
PREP

- h ~
aDT computer NN

in-front-of (person, in-front-of, tvmonitor)

sent 2: A man wearing a sports jersey poses at a computer
in front of curtains.
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T

DT Asandd  manhN VP end CC Tw
T T
sts VBZ PP ooks VEZ PP
T~ T
aiN NP aiN NP
A~ Py

aDT  complter NN theDT  camera NN

CARD person 1
CARD tvmonitor 1
PREP none

H\""‘-\-. —
Three CD bottles NNS are VBP PP

aDT table NN

CARD bottle 3
CARD diningtable 1
PREP on (bottle, on, diningtable)

sent 2: Two bottles of facial astringent next to an empty bottle.

s
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NP PP astringent VBP ADJP
T~ P — T
Two CD bottles NNS = of IN NP next JJ PP
— 7!‘\""“—_
facial JJ o TO NP

T

anDT empt,'.u bottle NN

CARD bottle 3
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Figure 11. Examples of (partial) failures. We show the original image, GT segmentation, the output of [5], and our result. Below the
images we show the exemplar sentences with parse tree, with extracted object classes, cardinalities and prepositions.
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