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Supplemental Material to “Benchmark for
Compositional Text-to-Image Synthesis”

1 Appendix

In the following we provide additional training details (Section [I.1]), details on our human evaluation
(Section [1.2)), additional qualitative examples (Section [I.3)) and in-depth statistics for our new
compositional splits (Section[T.4).

1.1 Training Details

The models (DMGAN, ControlGAN, DFGAN) that we evaluated on the proposed bench-
mark follow the default hyperparameters used in their respective codebases: https:
//github.com/MinfengZhu/DMGAN, https://github.com/mrlibw/ControlGAN, https://
github.com/tobran/DF-GAN. With regards to CLIP-R-Precision, we take the pretrained RN101
model from https://github. com/openai/CLIP and finetune the model on the CUB and Oxford-
Flowers datasets. Since CUB and Oxford-Flowers datasets are relatively small in size compared to the
dataset that CLIP was pretrained on, we only finetune the final few layers. The exact layers we fine-
tune are [“visual.layer4”, “visual.attnpool”, “transformer.resblocks.11”, “In_final”, “text_projection”,
“logit_scale”]. We finetune the model using AdamW optimizer with a learning rate of 0.0005 and
batch size of 256 for 100 epochs using the same contrastive loss used for pretraining the original
CLIP model. The finetuned CLIP models and the code for computing the CLIP-R-Precision will be
publically available. The experiments in this paper were run using NVIDIA Tesla P100 16G GPUs
and Titan Xp 12G GPUs.

1.2 Human Evaluation on AMT

We conducted human evaluation on Amazon Mechanical Turk (AMT). We had two types of tasks:
perceptual evaluation and correctness evaluation. Figure [I| shows the interface for the perceptual
evaluation (identical for both C-CUB and C-Flowers datasets). Figures|2|and|3|show the interfaces
for the correctness evaluation for C-CUB and C-Flowers, respectively (mostly identical except for
a few details). We paid $0.1 for each perceptual task and $0.2 for each correctness task, $2, 400 in
total, on average estimated $5 per hour. One caveat is that time spent on the task varied significantly
by worker: some were extremely fast, e.g. 20 seconds on average, while others took much longer, e.g.
100 seconds on average, with no visible gap in quality.

Submitted to the 35th Conference on Neural Information Processing Systems (NeurIPS 2021) Track on Datasets
and Benchmarks. Do not distribute.
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Given two images, please, judge which one looks more realistic.

« Please, try to make a judgment on whether Image 1 or Image 2 looks more realistic.

« If unable to decide, select "About the same", but please, use this option sparingly!

« Note, that some images may be slightly truncated but that alone does not mean they are not realistic, i.e., we are mainly interested in perceptual quality (which image
looks "nicer").

We anticipate that at takes at the very least 5-10 seconds to perform a task (in "easy” cases). If a worker consistently submits answers after 3-4 seconds or so, we will reject
such submissions and consider blocking the worker.

We also check the results and reject all tasks from workers, who obviously did not follow the instructions.

Thank you for reading and cooperation!

Image 1: Image 2:

Which image looks more realistic?

]
1-Image 1
2 - Image 2
3 - About the same (USE SPARINGLY)

Figure 1: AMT Interface for the perceptual quality evaluation (the same for C-CUB and C-Flowers).



Given an image and two captions, judge which caption better matches the image.

Please, try to make a judgment on whether Caption 1 or Caption 2 better matches the image (even if neither is perfect).
If unable to decide, select "About the same", but please, use this option sparingly!

In this task the images/captions are about birds. If you encounter some terms that you do not know, please, consult the diagrams linked
below.

Please read the captions carefully! We anticipate that at takes at the very least about 10 seconds to perform a task (in "easy"” cases). If a
worker consistently submits answers after 3-4 seconds or so, we will reject such submissions and consider blocking the worker.

We also check the results and reject all tasks from workers, who obviously did not follow the instructions.

Thank you for reading and cooperation!

Image:

Caption 1: this bird has blue neck, throat, crown and black wings, belly and breast, tail.
Caption 2: this bird has yellow neck,throat, crown and black wings, belly and breast, tail.
Which caption better hes the i

v - select one -
1 - Caption 1
_[ 2 - Caption 2
~ 3 - About the same (USE SPARINGLY)

=

Figure 2: AMT Interface for the correctness evaluation on C-CUB.



Instructions

Given an image and two captions, judge which caption better matches the image.

« Please, try to make a judgment on whether Caption 1 or Caption 2 better matches the image (even if neither is perfect).
« If unable to decide (or e.g. image quality is too bad), select "About the same", but please, use this option sparingly!
« In this task the images/captions are about flowers. If you encounter some terms that you do not know, please, consult the diagrams

linked below.

Please read the captions carefully! We anticipate that at takes at the very least about 10 seconds to perform a task (in "easy" cases). If a
worker consistently submits answers after 3-4 seconds or so, we will reject such submissions and consider blocking the worker.

We also check the results and reject all tasks from workers, who obviously did not follow the instructions.

Thank you for reading and cooperation!

Image:

Caption 1: the petals of this flower are magenta with a oval stigma

Caption 2: the petals of this flower are magenta with a long stigma

Which caption better tches the i ?
R |
L 1- Caption 1 E
2 - Caption 2

3 - About the same (USE SPARINGLY)

Figure 3: AMT Interface for the correctness evaluation on C-Flowers.



28 1.3 Qualitative Examples

29 We present additional qualitative examples from DMGAN on all four of our Seen/Swapped splits in
30 Figures[] 5]
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din E A\
this flower has alternating this flower has alternating this flower has many long this flower has many long this flower has petals that are this flower has petals that are
layers of white petals layers of black petals slender petals of white slender petals of white red and has yellow tips red and has black tips
surrounding yellow stamen. surrounding yellow stamen. surrounding a yellow pompom  surrounding a blue pompom

center. center.

this flower has petals that are  this flower has petals that are this flower has petals that are  this flower has petals that are
purple with white anthers. purple with red anthers. white and has yellow stigma

the pointed petals are pink and  the pointed petals are pink and
white and has purple stigma surround a cluster of golden surround a cluster of red
colored anther. colored anther.

this particular flower has petals this particular flower has petals

— \ e

that are purple and a yellow that are purple and a blue the flower shown has orange the flower shown has black orange petals with a white stripe orange petals with a green stripe

center center petals as its main feature. petals as its main feature. down the middle and white down the middle and blue filament
filament and yellow anthers. and red anthers.

a flower with long and narrow ~a flower with long and narrow Ihe flower has a da_rk anda (he flower has a qark and a ?llaven?ergowzz with gelr‘ow ?| Iaven(der gowz: with rde::‘
petals that are yellow with petals that are yellow with light purpo potal with patches lih back potal with patches of  flament and anther and the  flament and anther and the
brown stripe down the middle. ~green stripe down the middle. of yellow yellow uds and leaves are green uds and leaves are blac)

the petals of this flower are big  the petals of this flower are big the flower has deep violet the flower has deep violet this flower has petals that are  this flower has petals that are
and pink and the pedicel is and black and the pedicel is petals with dark purple veins. petals with dark blue veins. white and has pink edges white and has black edges
green black

Figure 4: Seen adjective-noun pairs (illustrated in green; 1st, 3rd, and 5th columns) are swapped with
unseen adjective-noun pairs (illustrated in red; 2nd, 4th, and 6th columns). A DMGAN model has
been trained on the C-Flowers color dataset.



this flower has short white
petals and a large yellow ovary.

S f“ -

this flower has a flat pistil with
dull yellow stamen protruding
by a single layer of

5 dull yellow flowers that turn
white then maroon in the center.

this flower has big white
petals and a small yellow
ovary.

this flower has a long pistil
with dull yellow stamen

p ya
single layer of 5 dull yellow
flowers that turn white then

maroon in the center.

this flower has short purple
petals which are shaped like
thin ovals.

this flower has long purple
petals which are shaped like
thin ovals.

this flower is yellow in color,
with petals that are rounded.

this flower is yellow in color, with
petals that are short.

small red flowers tight on short red flowers tight on
pedicel with very small hardly  pedicel with very flat hardly
visible pistil. visible pistil.

this flower has short beautiful
pink petals and a small dark
green pedicel

this flower has big beautiful
pink petals and a small dark
green pedicel.

the flower has many golden
stamen surrounded by thin
yellow petals.

the flower has many golden
stamen surrounded by short
yellow petals.

this flower has small white
stamen in the middle of four
rounded red petals.

this flower has numerous
layers of short yellow petals
that are pink around the
edges.

this flower has numerous
layers of large yellow petals
that are pink around the
edges.

this flower has wavy white
stamen in the middle of four
short red petals.

the petals of the flower are
purple in color and have thin
white filaments.

the petals of the flower are
purple in color and have thick
white filaments.

this flower has a couple of
layers of yellow oblong petals.

this flower has petals that are  this flower has petals that are
red with stringy stamen red with oval stamen

this flower has a couple of
layers of yellow short petals.

this flower has many skinny
yellow petals that are facing
upward.

this flower has many short
yellow petals that are facing

upward.

this vibrant flower has yellow
petals with orange down the
middle and a short thick stamen middle and a wavy oval

this vibrant flower has yellow
petals with orange down the

this flower has a large number
of white elongated petals with
yellow stamen at the center.

this flower has a large number
of white short petals with
yellow stamen at the center.

in the middle. stamen in the middle.

Figure 5: Seen adjective-noun pairs (illustrated in green; 1st, 3rd, and 5th columns) are swapped with
unseen adjective-noun pairs (illustrated in red; 2nd, 4th, and 6th columns). A DMGAN model has
been trained on the C-Flowers shape dataset.
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this little bird has a tan bill,
white eyering, white throat,
white chest with brown stripes
and tan feet.

this little bird has a purple bill,
white eyering, white throat,
white chest with orange stripes
and tan feet.

a bird with a black pointed
beak, black cheek patch, and
yellow crown and wing band.

a bird with a purple pointed
beak, purple cheek patch, and
orange crown and wing band.

-

v

pudgy bird with a white belly  pudgy bird with a purple belly

and small stouts orange beak and small stouts orange beak

and long black tail. and long red tail.

this is a white bird with brown
spots and a yellow eyebrow.

this is a white bird with green
spots and a yellow eyebrow.

the bird has a black bill, yellow

crown, and yellow wingbar. crown, and orange wingbar.

—

—

a bird with a flat orange bill, red a bird with a flat purple bill, blue

eye, black head, long neck, and eye, tan head, long neck, and
white throat. white throat,

this is a small bird with a small
beak, yellow eye brow and a
mixture of brown and white
feathers on its back and belly
with darker brown and black
feathers on its wings.

bird with purple crown, beak,
breast, belly and abdomen,
and blue eye, and gray feet

bird with red crown, beak,
breast, belly and abdomen,
and black eye, and gray feet

orange bird with black wings
with white wingbars and black
hood.

orange bird with tan wings
with red wingbars and black
hood.

a bird with two black,
horn-shaped feathers on its
head, a yellow throat, a black
mask, and brown and gray
speckled wings.

a bird with two pink, horn -
shaped feathers on its head, a
yellow throat, a black mask,
and tan and gray speckled
wings.

the bird has a purple bill, yellow

this is a small bird with a small
beak, yellow eye brow and a
mixture of purple and white
feathers on its back and belly
with darker purple and black
feathers on its wings.

the bird has a long orange bill
with a dark black head with
orange eyes, along with black
and white wings.

fat bird that is grey with black
spots all around its feathers
with a very tiny face and an
orange beak.

bird has brown body feathers,
brown breast feather, and
brown beak

a small yellowish gold bird
with dark orange tail feathers,
a small pointy beak, round
dark eyes and a very thin
tarsus and small feet.

the breast is a whitish grey
color, with a black beak and
dark gray nape.

the bird has a long purple bill
with a dark tan head with blue
eyes, along with tan and white
wings.

fat bird that is grey with green
spots all around its feathers
with a very tiny face and an
purple beak.

bird has purple body feathers,
purple breast feather, and
purple beak

a small yellowish gold bird
with dark red tail feathers, a
small pointy beak, round dark
eyes and a very thin tarsus
and small feet.

the breast is a whitish grey
color, with a purple beak and
dark gray nape.

the bird is black with a thick
black hooked beak and a long
black tail.

this bird has a short purple
beak with a tan, white, and
black head. wings are tan,
black, and yellow.

the bird is black with a thick
black hooked beak and a long
red tail.

this bird has a short gray beak
with a red, white, and black
head. wings are gray, black,
and yellow.

this bird has a white abdomen, this bird has a blue abdomen,
belly, and neck with gray belly, and neck with red crown,
crown, nape, wings, and tail.  nape, wings, and tail.

Figure 6: Seen adjective-noun pairs (illustrated in green; 1st, 3rd, and 5th columns) are swapped with
unseen adjective-noun pairs (illustrated in red; 2nd, 4th, and 6th columns). A DMGAN model has
been trained on the C-CUB color dataset.



this bird has a long neck this bird has a thin neck a small bird with a gray breast  a small bird with a gray breast a small brown bird with a small  a small brown bird with a round

with red spotting located in with red spotting located in and belly, light brown and and belly, light brown and head, dark brown crown and head, dark brown crown and
the front of its eye. the front of its eye. black wings, black eyes, and black wings, black eyes, and white belly. white belly.
a short yellow bill. a fat yellow bill.

this is a white and black bird this is a white and black bird this bird has a long, black bill, this bird has a fat, black bill, this bird is brown with grey on  this bird is brown with grey on
with a long neck and a with a curved neck and a fat red cheek patches, grey head red cheek patches, grey head its head and has a long, its head and has a fat, pointy
pointed beak. beak. and black spotted feathers. and black spotted feathers. pointy beak. beak.

bird with long and sharp
pointed beak, gray tarsus and
feet, black throat and eye, and
brown crown

bird with fat and sharp pointed a small bird with a yellow a fat bird with a yellow belly, small bird with a long, narrow, small bird with a long, fat,
beak, gray tarsus and feet, belly, and a bill that curves and a bill that curves dark blue bill. dark blue bill.

black throat and eye, and downwards downwards

brown crown

a small sized bird that has a asmall sized bird that has a this bird has a white belly, a this bird has a white belly, a a small bird with a long bill a small bird with a fat bill and
large head and large bill flat head and fat bill brown breast and a really brown breast and a really fat and a white belly, and a black a white belly, and a black
large pointy black beak. pointy black beak. crown crown

this bird has a long pointed bill this bird has a fat pointed bill this bird has a long pointed bill this bird has a fat pointed bill this bird is white and black in this bird is white and black in
with the lower bill pointed with the lower bill pointed with the lower bill pointed with the lower bill pointed color with a sharp beak and color with a fat beak and grey
down, a long neck, and a down, a thin neck, and a down, a long neck, and a down, a thin neck, and a grey eyering. eyering.

brown head & body. brown head & body. brown head & body. brown head & body.

Figure 7: Seen adjective-noun pairs (illustrated in green; 1st, 3rd, and 5th columns) are swapped with
unseen adjective-noun pairs (illustrated in red; 2nd, 4th, and 6th columns). A DMGAN model has
been trained on the C-CUB shape dataset.
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1.4 Compositional Splits Statistics

In this section, we present additional statistics for the C-CUB and C-Flowers datasets. With regards
to C-CUB color, by comparing the training split in Figure [8|and test Unseen split in Figure we
see that the overall adjective and noun distributions are similar between the two even though the test
Unseen split contains novel compositions. However, comparing the training split with test Swapped
split in Figure [IT] we notice that the adjective and noun distributions shift quite significantly due to
the swaps. For instance, adjectives “purple” and “tan” become significantly more frequent, resulting
in pairs like “purple bill” and “tan wing” to dominate the split. Similar observations can be made in
other compositional splits (e.g. C-CUB Shape, C-Flowers Color, C-Flowers Shape). Thus, it becomes
important to account for these imbalances during evaluation for test swapped splits.

1.5 Candidate Balancing for Evaluation on Test Swapped

As mentioned in the previous section, additional balancing needs to be done in order to prevent
certain heldout pairs from overwhelming the metric computation. To do so, we first gather all the
captions and the generated images by concept pairs. Then, the most frequent pair(s) is identified and
the caption-image pairs belonging to that dominant pair(s) are subsammpled so that their numbers
are only 1.25x larger than the next most dominant pair. The code block for such candidate balancing
is provided in the following:



48 | nnn

492 gather_by_pair:

503 Dictionary that maps adj_noun pair to a 1list of entries that contain
51 that pair.

524 An entry contains (conditioned text, generated_img)

535 dtype: "bird" or "flower"

546 split: "color" or "shape"

55 7 nmnn

568 def balance_candidates(gather_by_pair, dtype, split):
579 change_type_counts = Counter ()

5810 for change_type, data in gather_by_pair.items():

5911 change_type_counts [change_type] = len(data)

6012 top3 = change_type_counts.most_common (3)

6113

6214 e

6315 for CUB color split where "purple bill" and "tan wing" are
64 dominant

651 6 nnn

6617 if dtype == ’bird’ and split == ’color’:

6718 max_num_dominant = int(min(top3[0][1], 1.25 * top3[-1]1[1]))
6819 dominant_1 = top3[0][0]

690 dominant_2 = top3[1][0]

70

7122 dominant_1_cands = \

723 random.sample (gather_by_pair [dominant_1],

734 max_num_dominant)

745 dominant_2_cands = \

756 random.sample (gather_by_pair [dominant_2],

7687 max_num_dominant)

778

789 all_cands = []

790 for pair, entries in gather_by_pair.items():

8031 if pair == dominant_1 or pair == dominant_2:
8132 continue

8233 all_cands += entries

8334 all_cands += dominant_1_cands + dominant_2_cands
8435 else:

8556 max_num_dominant = int(min(top3[0]J[1], 1.25 * top3[1]1[1]))
8637 dominant = top3[0][0]

8738

8839 dominant_cands = random.sample (gather_by_pair [dominant],
8910 max_num_dominant)
9011 all_cands = []

912 for pair, entries in gather_by_pair.items():

9213 if pair == dominant:

9314 continue

9445 all_cands += entries

9516 all_cands += dominant_cands

9647

9748 return all_cands

Listing 1: Candidate Balancing for Evaluation on Test Swapped
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Adjective Frequency in Training

wing
B le
green

blue

red breast

brown
orange

yellow gray

Noun Frequency in Training

primary
nape
secondary
patch
stripe
wingbar
spot.
neck
eyering
tail
crown
foot
eye
throat

head
feather body

Figure 8: Adjective and noun distributions of training set for C-CUB Color.

Adjective Frequency in Test Seen

red

brown
orange

gray

yellow

Noun Frequency in Test Seen

primary
nape
patch
wingbar
secondary
stripe
spot
neck

wing

breast
foot
eyering
crown tall
eye
throat

head
feather body

Figure 9: Adjective and noun distributions of test SEEN set for C-CUB Color.
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Adjective Frequency in Test Unseen

yellow
pink
purple
tan
orange
brown

blue

Noun Frequency in Test Unseen

wing

Rl
back
spot
nape
primary
stripe
cheek

secondary

foot

patch

wingbar

eyering

breast

head

eye

crown
feather "
throat body

Figure 10: Adjective and noun distributions of test UNSEEN set for C-CUB Color.

Adjective Frequency in Test Swapped

purple

brown

yellow

white

Noun Frequency in Test Swapped

belly
Esidiee
tarsus
patch
cheek
nape
primary
wingbar
stripe
secondary
eyering
foot
neck

pink

orange
head

green

breast
spot

throat

crown
tail

eye

feather
body

Figure 11: Adjective and noun distributions of test SWAPPED set for C-CUB Color.
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Noun Frequency in Training

Adjective Frequency in Training

short

wing
pointy
md lar e
wide cheel
skinny primary
straight patch
narrow nape
flat secondary
stripe
round breast wingbar
thick neck
spot
thin foot
sharp crown evering
tail
eye
head throat
body

feather

large

Figure 12: Adjective and noun distributions of training set for C-CUB Shape.

Noun Frequency in Test Seen

Adjective Frequency in Test Seen

pointy

wing
short tRRsshiar
wide
skinny primary
straight nape
flat patch
round wingbar
secondary
narrow breast stripe
thick spot
, neck
thin
tail
curved crown foot
eyering
eye
head throat
body

feather

small

large

Figure 13: Adjective and noun distributions of test SEEN set for C-CUB Shape.
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Adjective Frequency in Test Unseen

small

short

narrow
straight
fat
wide
thick

pointy

curved

large

tiRRssliar
skinny

Noun Frequency in Test Unseen

belly

cheek
primary
nape
secondary
stripe
wingbar
spot

breast

eyering

head patch

foot
tail
eye

feather throat

body neck

Figure 14: Adjective and noun distributions of test UNSEEN set for C-CUB Shape.

Adjective Frequency in Test Swapped

fat

pointy

small

short

Noun Frequency in Test Swapped

bill

A
Scondary
wingbar
stripe
spot

neck

wing

throat
eyering
belly foot
tail
breast

head body
eal crown feather

Figure 15: Adjective and noun distributions of test SWAPPED set for C-CUB Shape.
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Noun Frequency in Training

Adjective Frequency in Training

yellow

tacle
Emrmbe
o
Sfipe

line
pedicel

filament

black
brown
blue
orange
tip
sepal
spot
stigma
anther

center

pistil

stamen

pink

red

purple

Figure 16: Adjective and noun distributions of training set for C-Flowers Color.

Noun Frequency in Test Seen

Adjective Frequency in Test Seen

yellow
black
brown
blue line

pedicel

tip
oranoe filament

spot

sepal
stigma
anther

center

pistil

stamen

pink

red

purple

Figure 17: Adjective and noun distributions of test SEEN set for C-Flowers Color.

15



Adjective Frequency in Test Unseen

yellow

pink

purple
brown
white blue
orange

red
black

Adjective Frequency in Test Swapped

black

white

yellow

purple

Figure 19: Adjective and noun distributions of test SWAPPED set for C-Flowers Color.

orange

Noun Frequency in Test Unseen

gifetecte
ovary
stripe
pollen-tube
line
pedicel
patch
tip
sepal

filament

pistil

center

stamen spot
anther stigma

Figure 18: Adjective and noun distributions of test UNSEEN set for C-Flowers Color.

Noun Frequency in Test Swapped

brown

green

blue

center

stamen

16

pistil

i
fila
sepal
stigma

anther

tacle
.
tripe.
:

pedicel
spot

P

ment



Adjective Frequency in Training

long

large

flat

short
thick
wavy
ruffled

pointed

.
n wide

Adjective Frequency in Test Seen

large

flat

thin
thick
short
wavy
ruffled

oval
pointed

wide

tiny

Noun Frequency in Training

acle
cel
llen-tube

pol
filament

sepal
anther

center

pistil

stigma

stamen

Figure 20: Adjective and noun distributions of training set for C-Flowers Shape.

Noun Frequency in Test Seen

tacle
Cel
pollen-tube
sepal
filament

anther

center

pistil

stigma

stamen

Figure 21: Adjective and noun distributions of test SEEN set for C-Flowers Shape.



Adjective Frequency in Test Unseen

thin

oval

flat

ruffled
tiny
thick

wavy

pointed

short

Noun Frequency in Test Unseen

acle
ke
ovary
anther
sepal

tip

filament
center

pistil

stigma

edicel
stamen P

Figure 22: Adjective and noun distributions of test UNSEEN set for C-Flowers Shape.

Adjective Frequency in Test Swapped

short

oval

thick
wide

pointed

ruffled

large

long

Noun Frequency in Test Swapped

tacle
;fube

filament
sepal
tip
anther

center

pistil

stigma

stamen

Figure 23: Adjective and noun distributions of test SWAPPED set for C-Flowers Shape.
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