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Introduction

In this work, we propose a Knowledge
Embedding with Attention on Attention (KE-AoA)
method for image captioning, which judges
whether or how well the objects are related and
augments semantic correlations and constraints
between them. The KE-AoA method combines
knowledge base method (TransE) and text
method (Skip-gram), adding external knowledge
graph information (triplets) into the language
model to guide the learning of word vectors as
the regularization term. Then it employs the
AoA module to model the relations among
different objects. As more inherent relations
and commonsense knowledge are learned, the
model can generate better image descriptions.

£ & B T\"r
Layer Norm softmax
: t
»  Add 1
A Linear
> AOCA 1
‘V u [* MA [0
Multi-Head U «U_ MultiHead | #
" Attention ‘ Attention
) i A
| h
Linear 1
Fy hy, —* LST™ » he
Linear A
A
Linear -
T U —» x Cia
L A A
[
U={u.1.-u} H
F Y ry
CNN Knowledge embedding
A W,
.0
A
P A N
2 w
r *n---0
k A
ae I. L]
TN W
l.-‘-i'...na-‘-".. 28 8. 08 @
Wiem Wi Wice1 Wiem

The KE-AoA model applies the AoA module to
the image encoder and combines knowledge
embedding with the decoder. By combining
semantic features from refining knowledge
representations with visual features of the
image, our model can better model relations
among different objects and generate more
accurate captions.

Experimental Results
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The experiments on MSCOCO data sets
achieve a significant improvement on the
existing methods and validate the effectiveness
of our prior knowledge-based approach. The KE-
AoA model shows significant improvements
across all metrics regardless of whether cross-
entropy loss or ADEr optimization is used.

Competitive captions generated by KE-ACA
are shown below:

Ours: a brown dog laying on the ground next to a pool
| Baseline: a brown dog laying next to a pool
GT1: a doglaying on the ground next to a pool

GT2: a brown dog laying next to a pool in the water

Ours: a man and a woman sitting on a bench with a dog

Baseline: aman and a dog sitting on a bench in the street
GT1: a man and a woman sitting on a bench with a dog

GT2: aman and a woman is sitting on a bench with a dog

Ours: a large airplane is parked on the tarmac at an airport
Baseline: a large airplane sitting on the tarmac at an airport
GT1: alarge airplane is parked on the tarmac at an airport

GT2: alarge airplane is parked on the runway at an airport

Ours: a bedroom with a white bed and curtains on the wall
Baseline: a bedroom with a bed and a television in the wall
GT1: a bedroom with a bed and curtains in the room

GT2: abedroom with a bed and a television on the wall
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