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Low Frequency Pairs

In this section, we provide Figure 1 which is the extended version of Figure 3 of the main paper. In the provided figure, we present the results for the models for
which object labels are given by the object detector. We refer Org as the baseline models which can be either Bottop-Up Top-Down Attention (UpDown) or Attention
on Attention (AoA). Org-L is used for the models that accepts the labels as input along with visual features. “Org-L + Uni”, “Org-L + Multi”, “Org-L + Occ” refers
to proposed augmentation training with Uniform Sampling, Inverse Multinomial Sampling and Co-Occurence Updating Sampling, respectively. Furthermore, we
provide different graphs for models trained with either cross-entropy (XE) or self-critical (REINFORCE) loss.
In Figure 1, we can appreciate that the gap between our methods and baseline approach is much more significant with lower frequency pairs. Moreover, we
observe that the best approach is still with Co-Occurence Updating technique.
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(a) CHAIRs scores
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Figure 1: We provide all the models where the labels are obtained from object detector. On the left side of the figure is for CHAIRs while the right one is for CHAIRi where lower is better. We refer Org as the baseline models which can
be either Bottop-Up Top-Down Attention (UpDown) or Attention on Attention (AoA). Org-L is used for the models that accepts the labels as input along with visual features. “Org-L + Uni”, “Org-L + Multi”, “Org-L + Occ” refers to
proposed augmentation training with Uniform Sampling, Inverse Multinomial Sampling and Co-Occurence Updating Sampling, respectively. Furthermore, we provide different graphs for models trained with either cross-entropy (XE)
or self-critical (REINFORCE) loss.
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More Qualitative Results

We provide more qualitative examples to showcase our model. With these results, we demonstrate the capability of our models while we offer a closer look into our
models’ outputs. It can be appreciated that our model is able to correct most of the hallucinated objects. Finally, we would like to draw the attention of the reader to
the last page of the qualitative samples, in which we observe limitations of state of the art models, that our method is also unable to solve.

3

UD: A woman is eating a piece of
pizza
AoA: A woman with a spoon in her
mouth
Ours (UD): A woman is brushing
her teeth with a toothbrush
Ours (AoA): A woman with a
toothbrush in her mouth

UD: A cat is eating a piece of cake UD: A group of people riding on
the back of a motorcycle
AoA: a cat is eating a piece of cake AoA: A group of people riding on
off of a plate
a motorcycle
Ours (UD): A cat is eating a Ours (UD): A group of people ridsandwich on a plate
ing a bike with a dog on the back
Ours (AoA): A cat is eating a Ours (AoA): A group of people
sandwich on a plate
riding on the back of a bike
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UD: A man sitting on a bench with
a large elephant
AoA: A man sitting on top of a
large elephant
Ours (UD): A man is sitting on a
bed with a cow
Ours (AoA): A man sitting on a
bed with a cow

UD: A piece of cake on a plate with
a fork
AoA: A piece of cake on a plate
with a fork
Ours (UD): A plate with a piece
of cake on it
Ours (AoA): A piece of cake on
a plate with a spoon
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UD: A man is sitting on a couch
with a toothbrush
AoA: A green and black cat laying
on a couch
Ours (UD): A cell phone sitting
on a couch with a cell phone
Ours (AoA): A cell phone sitting
on top of a couch

UD: A man in a suit and tie holding a book
AoA: A man in a suit and tie holding a remote control
Ours (UD): A man holding a nintendo wii game controller
Ours (AoA): A man in a red shirt
is playing a video game

UD: A cat is laying in a suitcase
on a bed
AoA: A cat is laying in a suitcase
on a chair
Ours (UD): A cat laying in a suitcase on a bed
Ours (AoA): A cat is laying in a
suitcase on a floor
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UD: A television set is on the side
of a building
AoA: A television is sitting outside
on the sidewalk
Ours (UD): A laptop computer
sitting on top of a table
Ours (AoA): A laptop computer
sitting on top of a table

UD: A blender sitting on top of a
table filled with fruit
AoA: A glass container with a banana and a banana in it
Ours (UD): An apple sitting in a
glass container with a red
Ours (AoA): An apple is in a glass
container on a table

UD: Two little girls eating a piece
of pizza
AoA: Two young girls eating a
piece of pizza
Ours (UD): A couple of kids eating some food
Ours (AoA): Two children eating
a doughnut in a living room

7

UD: A woman sitting on a bench
with a laptop
AoA: Two women sitting on a
bench with laptops
Ours (UD): A woman sitting on
a chair with a laptop
Ours (AoA): A woman sitting on
a chair with a laptop

UD: A man sitting on a motorcycle
with a cell phone
AoA: A man in a red hat is riding
a motorcycle
Ours (UD): A man sitting at a
table with a cell phone
Ours (AoA): A man sitting in a
chair with a cell phone

UD: A baby sitting at a table with
a spoon
AoA: A baby is sitting at a table
with a toothbrush
Ours (UD): A child is cutting a
piece of paper with a pair of scissors
Ours (AoA): A young boy is at
table with a pair of scissors
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UD: Two tennis players sitting on
a bench with a bottle of beer
AoA: Two men sitting on a bench
holding a bottle of water
Ours (UD): Two men sitting on a
tennis court holding rackets
Ours (AoA): Two men sitting
on a tennis court holding a tennis
racket

UD: A young girl sitting on a laptop computer
AoA: A girl sitting on a laptop in
a room
Ours (UD): A refrigerator is sitting on top of a refrigerator
Ours (AoA): A young girl is on a
refrigerator with a refrigerator

UD: A woman is cutting a cake
with a knife
AoA: A woman is making a sandwich on a plate
Ours (UD): A woman is putting
a hot dog on a hot dog
Ours (AoA): A group of people
sitting around a table with food
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UD: A close up of a person wearing
a tie
AoA: A tie with a picture of a cat
on it
Ours (UD): A tie with many different colored ties on it
Ours (AoA): A bunch of ties are
on a wall

