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Image Caption Generation Model Based on Convolutional Block Attention Module

YU Hai-Bo"?, CHEN Jin-Guang'”

'(School of Computer Science, Xi’an Polytechnic University, Xi’an 710600, China)
*(Henan Key Laboratory for Big Data Processing & Analytics of Electronic Commerce, Luoyang 471934, China)

Abstract: The image caption generation model uses natural language to describe the content of images and the
relationship between attributes. In the existing models, there are problems of low description quality, insufficient feature
extraction of important parts of images, and high complexity. Therefore, this study proposes an.image caption generation
model based on a Convolutional Block Attention Module (CBAM), which has ;m eneoder-decoder structure. CBAM is
added into the feature extraction network Inception-v4 and as an enceder, extracts the important feature information of the
images. The information is then sent into the Long Short-Term Memory (LSTM) of the decoder to generate the caption of
the corresponding pictures. The MSCOCO2014 dataset is applied to training and testing, and multiple evaluation criteria
are used to evaluate the accuracy of the model”The experimental results show that the improved model has a higher
evaluation criterion score than other models, and Model2 can better extract image features and generate a more accurate
description. .‘

Key words: image caption generation; Convolutional Block Attention Module (CBAM); Convolution Neural Network
(CNN); Long Short-Term Memory (LSTM)
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N<S>, bR N</S>. % E batch_size=27, LSTM B
ML A7 1stm_dropout_keep prob=0.5, Inception-v4
P B K] % 3] K train_inception_learn rate=0.0003,
T FE 389 clip_gradients=5. BRIl Zri) % B AR
N 60 Jib. M4k learn rate fH oA 2, f#i [ tf.train.
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387 512 4. F il MR SFR/NBEE D 12000,
A I 4 IR UL E ) R A R R Adam Tt
CSIRCEIPTES N

22 ¢
1.8 ]
% 14 + ‘
Toiot
" \
0.6 | \
a
02 -
0 100 200 300 400 500 600
(k)
7 Modell :>] 4 58 »

(I 7 T LU Hy, BT RAE 450 k SRR S
B S T TR, 2 18 X 2 5 A R T
[P a) A, BT E T AN S H AT SRR, RN
Model2. ¥ & batch_size=32, [A] i 345Vt A BREHE
IR/, XF Inception-v4 HE R S H ) 22 2] R E TR E,
Bl train_inception learn rate=0.0005, & #6 f& & 59
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3.2 RERLIHHR

T JE7R Modell il Model2 /5256 200, 7E5IE
SR T 4 5K A, 0B 11 Fis. Moedll 7EXF 1A 11(a)
A2 R B 42 - a row of motorcycles parked next to each
other (—HEI HE1F A B BEFE ), Model2 T 5] 11(a)
A IR J2: A motorcycle parked in front of a garage
(IFAEZEERT I EEFES), v LK Model2 HIMEZE = T
Modell, Ff HAR ¥ N THriE (a motorcycle parked in
front of a building) 1 Jy A & N 25 & ) Model2 ik, |
SENERA. B 11(b) H, Modell iﬁkﬁ’]ﬁuﬁ’jm A
black and white dog sitting on a bencgl (r A EI FHTE] Y
FALfE K EE ), ModelZ R 4R VE ) 22 A dog
sitting on a sidewalk next to a bike (— R AE NATIE
b, FIR AT E), NTAREIER]Z: A dog sitting
on a sidewalk next to a bicycle (— RAyAefE NATIE L,
i —EAT ), LA H Model2 Lt Modell ik
BRFELF. B 11(c) F Modell WHiREA N A
baseball player holding a bat on top of a field (k3% _L#%
BRP R BREE), Model2 M ThRERRIZ B0 A
baseball player swinging a bat at a ball (Bk37 b5 5 i Bk
fizsh 51), 456 B A%, Modell. Model2 AL LAz
TESIREAE AR B A 8 5 9F BB A) LA H. B 11(d)

:i 25+

= 23 ¢ P
2.1
1.9

Hh i iR 22 5 BOK, Modell fIfifiR /& : A brown bear
standing on top of a rock (— R BESLES A L), TE
WA IERAE HBUE A, AR HER, Moed]2 (a brown
bear standing on top of a grass covered field) F1 A\ TFxiE
(a brown bear is sitting in a field) ¥JFRIEIE#. 225 AL
Fr ik, Model2 fg %18 i b 55 & v 11 )& 1 DL & J&
Z AR £

= Modell: a row of motorcycles parked
next to each other. (p=0.000 157)

Model2: a motorcycle parked in front of
a garage. (p=0.000 182)

N\ A5 a motorcycle parked in front of
a building.

Modell: a black and white dog sitting on
a bench. (p=0.000 138)

w Model2: a dog sitting on a sidewalk next
| to abike. (p=0.000 163)

A TLFRiE: a dog sitting on a sidewalk

next to a bicycle.

Modell: a baseball player holding a bat
' on top of a field. (p=0.003 023)

. Model2: a baseball player swinging a bat
t a ball. (p=0.003 162)
N TFRiE: a baseball player swinging a
| bat at a ball.

Modell: a brown bear standing on top of
arock. (p=0.001 271)

| Model2: a brown bear standing on top of
a grass covered field. (p=0.001 310)

A T#7¥F: a brown bear is sitting in a
field.

(d) f&

K 11 Modell. Model2 F1 N\ TH5vE

3.3 BEITEMENXTEE

N T S IAE Modell 1 Model2 B4 S48 HIA
Wk, % H Bleu-1. Bleu-4. METEOR Al CIDEr iX
4 NP AEIBEAT PR, 75 Google NIC™, Multimodal
RNN!" Hard-Attention"” 1 SCA-CNN-ResNet!'"! tt.
5, & RIE 1 Fios.

AL H, Model2 f 14 B BA 2 A0 T JLAth A58 784
Model2 7£ Bleu-4 [{1%({8 5 SCA-CNN-ResNet 15! #f]
A, /£ METEOR _b i) 7» # i 0.009. 7£ CIDEr EH
Multimodel RNN {5 0.266, iZ{E ¥ T Model2 547
FER R T BUR BB 2. Mdel2 7E Bleu-1 L4
##2ir SCA-CNN-ResBet £, Lt Multimodal RNN
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= 0.091. Modell B e 72 WY AN TEAN 48 bR H BT
Model2, 43 & F Modell 0.007. 0.009. 0.009 F1
0.005, Model2 FITEREME T Modell. MEAPEAf vk U £5
AT AR, Model2 e & REAR T H A A Y,

R 1A NS E

7Y Bleu-1 Bleu-4 METEOR CIDEr
Google NIC 0.666  0.246 — —
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