
Sparsely temporally-ordered images
(Input for all tasks)

Oracle image
(for reference)

Task
Output(s) for 
input images

Output for 
oracle image

Image 
captioning

a) A man standing with a hockey stick.
b) A man standing on an ice rink.
c) A man holding a hockey stick.
d) A group of men playing a game of hockey.

(N/A)

Story
telling

a, b, c, d) This breakaway was the first threat to 
score. The wingman took the puck to the goal 
but a nice play by the goalie saved the goal. 
Finally, the other team gets the puck deep into 
red zone. He is now within 20 feet of the goal.

(N/A)

Anticipation 
captioning 
(Ours)

(N/A)

He shoots, he 
scores and the 
game ends one 
to nothing.

a) b)

c) d)

This CVPR paper is the Open Access version, provided by the Computer Vision Foundation.
Except for this watermark, it is identical to the accepted version;

the final published version of the proceedings is available on IEEE Xplore.
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Knowledge Graph Construction
Image Feature 

Extraction

…
He [MASK], he 
[MASK] and the 
[MASK] ends 
one to nothing.

Graph 
neural 

network

… …

…

Tokenizer

He shoots, he scores and the 
game ends one to nothing.

Output

Model

Pre-
processing

Input

Embedding 
layer

Multi-layer Transformers

Frozen VinVL

context feature

Concept 
detection

enriched nodes
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Sparsely temporally-ordered images

Oracle 
image (for 
reference)

VinVL VinVL + 
Oracle image

AREL + BART A-CAP Ground-truth

after the 
ceremony, the 
teams got to eat 
outside.

the defense was 
able to close 
out the game 
and had a great 
time.

i was getting 
ready to leave 
the game and i
took a picture 
of the players 
on the field 
before the 
game.

the goalie 
caught the puck 
as it passed the 
goalie.

he shoots, he 
scores and the 
game ends one 
to nothing.

she let the 
crowd ask 
questions in the 
end.

we got to meet 
the people 
behind the 
company's 
logo.

he welcomed to 
the stage his 
new assistant

at the end of the 
show, the 
audience 
enjoyed 
themselves.

they were all 
about 
preserving the 
internet

the llamas were 
very curious.

the competition 
ended with a 
bang.

they had a great 
time.

it was a great 
time for the 
horse racers.

he thought he 
was going to 
cry

the vice 
president closed 
the meeting by 
thanking all the 
workers of the 
company.

the party went 
on well into the 
night.

everyone was 
having a great 
time.

they ended the 
night with a 
speech.

eventually the 
winner was 
announced, and 
he was very 
grateful

VinVL VinVL + 
Oracle image

AREL + BART A-CAP Ground-truth
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Sparsely temporally-ordered images

Oracle 
image (for 
reference)

A-CAP 
w/o GNN

A-CAP 
w/o 

context

A-CAP
(full)

Ground-
truth

the 
downtown 
streets 
were lined 
with 
people 
enjoying 
themselves

we walked 
around a 
bit more 
before 
heading 
home.

we ended 
the night 
by 
shopping 
in the 
center of 
the city.

we stopped 
at a 
souvenir 
store to get 
some 
things 
before 
finally 
heading 
back to the 
hotel.

the 
nightlife 
was just 
amazing to 
look at.

we had a 
great time 
walking 
around.

it was a 
great night 
and i can't 
wait to go 
back next 
year.

the place 
was ready 
to close
and we had 
to leave.
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Sparsely temporally-ordered images

Oracle 
image (for 
reference)

A-CAP Ground-truth

the bride and 
groom are about 
to cut the cake.

night settles on 
this wonderous 
day and everyone 
heads home.
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