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Abstract Image captioning is a task of automatically describing a scene by identifying an object
element from a given image. In prior research, information has mainly been captured from the image
using a single feature extractor, and captions have then been generated by a recurrent neural
network-based decoder. However, multi-view image information is not available with this method
because of the use of a single feature extractor, and the use of a recurrent neural network-based
decoder causes a long-term dependency problem. To address these issues, the proposed model employs
a multi-view encoder using a couple of feature extractors that provide processed image information
from various view. In addition, to supplement the limits of the recurrent neural network, we propose
a self-revising transformer that increases the completeness of sentences by revising the generated
sentences by focusing additional multi-head attention in the transformer-based decoder layer. To
present the proposed model, we verify its superiority through quantitative and qualitative evaluations
with various comparative experiments using MSCOCO datasets.
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Table 1 Performance comparison with previously studied models

Metric B@1 B@4 M R C S
LSTMI[12] - 31.9 255 54.3 106.3 -
SCSTI20] - 342 26.7 55.7 114 -
LSTM-A[22] 78.6 355 273 56.8 118.3 20.8
Up-Downl[9] 79.8 36.3 217 56.9 120.1 214
RFNet[23] 79.1 36.5 207 57.3 121.9 212
ICSA[19] 80.2 38 28.6 584 128.6 22.1
GCN-LSTM[24] 80.5 382 285 58.3 1276 22
SGAEI25] 80.8 384 284 58.6 1278 22.1
ORTI17] 80.5 38.6 28.7 58.7 128.3 226
FRC-MRC+SRT 79.8 383 29 585 1282 22.8
MRC-FRC+SRT 80.4 38.7 29 58.7 128.4 22.8

=2 olvlA 54 #3719 4% vlm

Table 2 Performance comparison of image feature extractors

Model KL Divergence Loss CIDEr-D Score Optimization
Feat. Extractor B@l Be@4 M R C S B@l Be@4 M R C S
FRC 716 294 249 48.2 99.2 19.6 80.1 38.3 28.7 58.5 1272 22.6
MRC 58.1 18.3 184 39.2 58.8 124 66.6 25.3 21.9 47.3 82.8 14.8
FRC-FRC 68.7 27.9 24.2 485 99.4 184 75.1 34.5 271.7 54.1 123.3 21.6
FRC-MRC 76.7 35.1 27 55.8 110.7 20.5 79.8 38.3 29 585 128.2 22.8
MRC-FRC 70.8 29.8 24.9 49.5 101 19.2 80.4 38.7 29 58.7 128.4 22.8

3 HEH 28 4% Hu

Table 3 Performance comparison of decoder modules

Model CIDEr-D Score Optimization
Feat. Extractor Dec B@1 Be@4 M R C S
Base 80.1 38.2 28.6 58.4 126.6 22.4
FRC-MRC
+ SRT 79.8 38.3 29 58.5 128.2 22.8
MRC-FRC Base 80.1 38.2 28.8 585 1278 22.7
+ SRT 80.4 38.7 29 58.7 128.4 22.8

E 4 J=249 "Hay 2% e e vu

Table 4 Performance comparison of methods combining an encoder and a decoder

Model CIDEr-D Score Optimization
Feat. Extractor Methods B@l B@4 M R C S
FRC-MRC Stacked att 79.8 38.3 29 58.5 128.2 22.8
acked :
MRC-FRC acked 4 80.4 38.7 29 58.7 128.4 22.8
FRC-MRC 79.8 38.1 28.6 58.2 126.2 224
Stacked layer _ _
MRC-FRC 4.7 34.1 27.7 54 122.7 21.5
FRC+MRC Parallel attn 787 36.9 28.2 56.6 128 219

3, MRC-FRC 29 RE ~30jdA Ao 4
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Ayellow bird sitting on a white

Ground-Truth piece of wood.

a small bird sitting on top of a

FRE*SRT white bench

a small bird sitting on a

FRC-MRC+SRT wooden bench

a yellow bird perched on top of
a wooden bench

B MRC-FRC+SRT

Two blue planes flying next to

Ground-Truth each other in a blue sky.

a group of fighter jets flying in

FRC+SRT the sky

two blue and yellow fighter jets

FRC-MRC*SRT flying in the sky

two blue fighter jets flying in

MRC-FRC+SRT ¢ mation in the sky

A man that is standing in front

.| Ground-Truth
of a group of sheep

a man standing next to a herd

FRC+SRT
i of sheep

a man is holding a dog and

. FRC-MRC+SRT
i sheep

a man standing in a field with

MRC-FRC+SRT & oo o

(a) Correct Examples
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A couple of people are riding

Ground-Truth bicycles on the beach.

a young boy riding a bike with a

FRCESRT surfboard on the beach

a group of people riding bikes on

FRC-MRC+SRT
a beach

two people riding bikes on the

MRC-FRCHSRT beach with a surfboard

Two brown bears playing in a field

' ! Ground-Truth together

two brown bears playing with a

FRCHSKL banana in the grass

a couple of bears sitting on top of
a grass covered field

two brown bears are playing with
a fish

| FRC-MRC+SRT

| MRC-FRC+SRT

Woman wearing red sash and hat

Ground-Truth holding umbrella

a young boy wearing a baseball

FRC+SRT uniform holding a bat

a man in a baseball uniform
holding a bat

a young boy wearing a baseball
uniform holding a bat

FRC-MRC+SRT

MRC-FRC+SRT

(b) Incorrect Examples
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Fig. 7 Examples of the Sentences Generated by Models According to Feature Extractors



Base a man laying in a chair
holding a teddy bear

+SRT a man laying on a bed
with a teddy bear

Base a man standing on a
tennis court with a
racket

+SRT a man holding a tennis

racket on a tennis court

Base

+SRT

1% 8 A7t nY ERNAIHE
Fig. 8 Comparative Examples using Self-revising Transformer
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[7]
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a woman standing in
front of an umbrella

Base a group of stuffed teddy
bears sitting on a table

a group of stuffed
animals sitting on a
table with books

awoman sitting on top +SRT
of a small shack
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