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Abstract: Traditional image captioning has the problems of the under-utilization of extracted image features, the lack of
context information learning and too many training parameters. This study proposes an image captioning algorithm based
on Vision-and-Language BERT (ViLBERT) and Bidirectional Long Short-Term Memory rYetwork (BiLSTM). The
VIiLBERT model is used as an encoder, which can combine image features and descriptive text information through the
co-attention mechanism and output the joint feature vector of image and text. The decoder uses a BILSTM combined with
attention mechanism to generate image caption. The algorifhm is trained and tested on MSCOCO2014, and the scores of
evaluation criteria BLEU-4 and BLEU are 36.9 and 125.2 respectively. This indicates that the proposed algorithm is better
than the image captioning based on the traditional image feature extraction combined with the attention mechanism. The
comparison of generated texf descriptions demonstrates that the image caption generated by this algorithm can describe
the image information in more detail.
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3.5 SLIGZERITEE

22 2 %PE AL B (VB-BL) FISCHR [5,10,14513,
19-21,30] X LLE S SEIEAE B@1 v B@A A1 CIDEr -4t

»

HEAR R IRIFA. Ny !

%2 RIF MR R B FR AR A X L
T B@l B@4 CIDEr
SCHR[S] 66.6 24.6 85.5
SCHR[10] 74.8 33.6 104.2
SCHR[11] 79.8 36.3 120.1
SCiHR[13] — 20.7 79.5
SCHR[19] 75.4 332 101.3
Hk[20] 71.3 30.4 93.7
ik[21] — 35.4 117.5
HR[30] 58.9 18.6 54.9
AL 81.1 36.9 125.2

7E: B@1F1B@44) 53R 7" BLEU- 1 FIBLEU-41F 4 b it

A DVE H, A HELE B@l, B@4 50 thiZ®
RIS E 1.3 810.6, H— 2 ER RS
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BTt FEADI B gs & BE R SCARIEZ R R, A
AT R SR SR IR R R f T T 43, 410 15 S0 A A
Hey AL EDAY, AAF G & bR I ) 5 196 5
B, R BER AL A ROR. 7E IR E A A R
TR IHLHI LSTM, feisAT et 3 im A< SC R 1 s

F 25 B0 UE A SC VLA RIS 8UR, 347 7 B AS
VHRSEEG: 1) % VILBERT #ep CNN; 2) B 45 AFE 7]
ML) BILSTM # /% BiLSTM. SZ36 % Lk I3 3.

M 3 AT LAE H, ¥ VILBERT $2HUs (1) 45 A
SCARFAE HEAT A AL 3 5 B v R F 48 ) DG
55, G S e R () SR A AR BEORIIE. 7E BILSTM
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XTECTT LA Y, 76 g B B B T SCAE B2 50 E &
RFAEZEAT 2, e A8 53 BN R BB B R B A5 2,
R RA S E IR AL S R .

K3 AEFH RS

LY B@! B@4 CIDEr
CNN+ABILSTM 71.8 28.6 101.1
ViLBERT+ BiLSTM 75.1 33.4 115.4
VB-BL 81.1 36.9 125.2

7 B@UAB@44) K /RBLEU- 1 fIBLEU-44F 4 b1k,

4 AL 6 3K R R %, S
A 5 NIC U % H e 4.

f LA It 57 P i 25 e
YR i LT o 2, SRS HEA % 1

FR IR R AR 7E e A K 0 R AR &

UL, DRI AR AITERE.

&

.
4 ot H R
=4 ‘mlc PR SOk X L

ks ik

g 4 (:) A man holding a pair of scissors in a room.

A woman soldier cutting a man’s necktie.
A(b) A group of people playing frisbee in a field.
= Three young women are trying to catch a frisbee.
4(¢) Two plates of food on a table.
& Two plates and a bowl full of food sitting on a table.
4(d) A dog sitting on top of a toilet.
= A brown and white dog sitting on top of a toilet.
Ae) A group of people flying kites on a beach.

A crowd of people standing on a beach flying two kites.

A(f) A group of people standing on top of a snow covered slope.

Two men standing on a hill in snow skis.

FE: IR E S AT ANICHAY, 8 A7 AR,

4 ZERE
AHE T VILBERT 1 BiLSTM 454 1 B4
RSk, i VILBERT F A GIHT b & 7 U1 S

© ERSEBIK T

http://www.c-s-a.org.cn


http://www.c-s-a.org.cn

20214F 55304 55 111

http://www.c-s-a.org.cn

i H AR SN A

S T8 (FRF AL, 58 45 52 R 1 PR A5 AR B AT SR AR o 7
B IRREE, 12 ROR TR ) S B0R R R IO 25 1
I IE). 45 6 R A T Rl T R L B X002 KR R 12
W 28 fE AR I e B BT R i R P 4t
— AL GRS 5 B A (8] 5 BEERAFAE. SRR, 1%
FAEAE A VPO fa bR EAA B L R DL AEARKR I T
YErh, ¥ 45 & BIGM 2 W 2k o B4R N % H b 1]
HIBR 2R JE T 3t — 2B B 7T

—

S 30k
Kulkarni G, Premraj V, Ordonez V, et al. Babytalk:
Understanding and generating simple image descriptions.
IEEE Transactions on Pattern Analysis and Machine
Intelligence, 2013, 35(12): 2891-2903. [doi: 10.1109/TPAMI:
2012.162]
Kuznetsova P, Ordonez V, Berg TL,\ et al. TREETALK:
Composition and | compression of for
‘ the
Computational Linguistics, 2014, 2: 351-362. [doi: 10.1162/
tacl_a 00188]
LeCun Y, Bengio Y, Hinton G. Deep learning. Nature, 2015,
521(7553): 436-444. [doi: 10.1038/nature14539]

Zaremba W, Sutskever I, Vinyals O. Recurrent neural

trees image

descriptions.  Transactions  of Association  for

network regularization. International Conference on Learning
Representations 2015. San Diego: ICLR, 2015.

Vinyals O, Toshev A, Bengio S, et al. Show and tell: A
neural image caption generator. 2015 IEEE Conference on
Computer Vision and Pattern Recognition (CVPR). Boston:
IEEE, 2015. 3156-3164.

Fang H, Gupta S, Iandola F, ef al. From captions to visual

concepts and back. 2015 IEEE Conference on Computer
Vision and Pattern Recognition (CVPR). Bosten: IEEE,
2015. 1473-1482. , N

Wang YF, Lin Z, Shen XH, et al. Skeleton key: Image
captioning by skeleton-attribute decomposition. 2017 IEEE
Conference on Computer Vision and Pattern Recognition.
Honolulu: IEEE, 2017. 7378-7387.

Aneja J, Deshpande A, Schwing AG. Convolutional image
captioning. 2018 IEEE/CVF Conference on Computer Vision
and Pattern Recognition. Salt Lake City: IEEE, 2018.
5561-5570.

Xu K, Ba JL, Kiros R, et al. Show, attend and tell: Neural
image caption generation with visual attention. Proceedings
of the 32nd International Conference on International

Conference on Machine Learning-Volume 37. Lille: ACM,

11

12

13

15

18

19

20

2015. 2048-2057.

Lu JS, Xiong CM, Parikh D, ef al. Knowing when to look:
Adaptive attention via a visual sentinel for image captioning.
2017 IEEE Conference on Computer Vision and Pattern
Recognition (CVPR). Honolulu: IEEE, 2017. 3242-3250.
Anderson P, He XD, Buehler C, et al. Bottom-up and top-
down attention for image captioning and visual question
answering. 2018 IEEE/CVF Conference on Computer Vision
and Pattern Recognition. Salt Lake City: IEEE, 2018.
6077-6086. g

Goodfellow 1J, Pouget-Abadie J, Mirza M, et al. Generative
adversarial nets. Proceedings “of the 27th International
Conference on Neural Information Processing Systems-
Volume 2.. Montreal: ACM, 2014. 2672-2680.

Dai B, Fidler S, Urtasun R, et al. Towards diverse and
natural image descriptions via a conditional GAN. 2017
IEEE International Conference on Computer Vision (ICCV).
Venice: IEEE, 2017. 2989-2998.

Shetty R, Rohrbach M, Hendricks L A, ef al. Speaking the
same language: Matching machine to human captions by
adversarial training. 2017 IEEE International Conference on
Computer Vision (ICCV). Venice: IEEE, 2017. 4155-4164.
Zhang H, Xu T, Li HS, ef al. Stackgan: Text to photo-
realistic image synthesis with stacked generative adversarial
networks. 2017 IEEE International Conference on Computer
Vision (ICCV). Venice: IEEE, 2017. 5908-5916.

Shekhar R, Pezzelle S, Klimovich Y,?et ﬁl. FOIL it! find one
mismatch between image and lan.guagé caption. Proceedings
of the S55th Annual Meeting of the Association for
(Volume 1:
Vancouver: Association for Computational Linguistics, 2017.
255-265.

Dai B, Lin DH. Contrastive learning for image captioning.

Computational Linguistics Long Papers).

Proceedings of the 31st International Conference on Neural
Information Processing Systems. Long Beach: ACM, 2017.
898-907.

Ranzato MA, Chopra S, Auli M, et al. Sequence level
training with recurrent neural networks. 4th International
Conference on Learning Representations. San Juan: ICLR,
2016.

Liu SQ, Zhu ZH, Ye N, et al. Improved image captioning via
2017 1EEE
International Conference on Computer Vision (ICCV).
Venice: IEEE, 2017. 873-881.

Ren Z, Wang XY, Zhang N, et al. Deep reinforcement

policy gradient optimization of spider.

learning-based image captioning with embedding reward.

Software TechniquesAlgorithm FXF47 R 577 201

© TEREBIK R

http://www.c-s-a.org.cn


http://dx.doi.org/10.1109/TPAMI.2012.162
http://dx.doi.org/10.1109/TPAMI.2012.162
http://dx.doi.org/10.1162/tacl_a_00188
http://dx.doi.org/10.1162/tacl_a_00188
http://dx.doi.org/10.1038/nature14539
http://dx.doi.org/10.1109/TPAMI.2012.162
http://dx.doi.org/10.1109/TPAMI.2012.162
http://dx.doi.org/10.1162/tacl_a_00188
http://dx.doi.org/10.1162/tacl_a_00188
http://dx.doi.org/10.1038/nature14539
http://www.c-s-a.org.cn

i E RSN

http://www.c-s-a.org.cn

20214F 55303 %5113

2

—_

22

23

24

25

2017 IEEE Conference on Computer Vision and Pattern
Recognition (CVPR). Honolulu: IEEE, 2017. 1151-1159.

Rennie SJ, Marcheret E, Mroueh Y, et al. Self-critical
sequence training for image captioning. 2017 IEEE
Conference on Computer Vision and Pattern Recognition
(CVPR). Honolulu: IEEE, 2017. 1179-1195.
Sutton RS, Barto AG. Reinforcement
Introduction. 2nd ed. Cambridge: MIT Press, 2018.

Devlin J, Chang MW, Lee K, et al. Bert: Pre-training of deep

Learning: An

bidirectional transformers for language understanding.
Proceedings of the 2019 Conference of the North American
Chapter of the Association for Computational Linguistics:
Human Language Technologies, Volume 1 (Long and Short
Papers). Minneapolis: Association for
Linguistics, 2019. 4171-4186.

Correia GM, Niculae V, Martins AFT. Adaptively sparse

transformers. Proceedings of the 2019 Conference on

Computational

Empirical Methods in Natural Language \Processing and the
9th International Joint Conferénce on Natural Language
Processing. Hong'KSng: Association for Computational
Linguistics, 2019. 2174-2184.

Cornegruta S, Bakewell R, Withey S, er al. Modelling

radiological language with bidirectional long short-term

202 FHAHARH 1 Software TechniquesAlgorithm

26

27

28

29

30

memory networks. Proceedings of the Seventh International
Workshop on Health Text Mining and Information Analysis.
Austin: Association for Computational Linguistics, 2016.
17-27.

Lu JS, Batra D, Parikh D, ef al. VILBERT: Pretraining task-
agnostic  visiolinguistic representations for vision-and-
language tasks. Advances in Neural Information Processing
Systems. Vancouver: NeurIPS, 2019. 13-23.

Chen XL, Fang H, Lin TY, et al. Microsoft COCO captions:
Data collection and evaluation server. atXiv: 1504.00325v2,
2015. )

Papineni K, Roukos S, Ward T,«et /. BLEU: A method for
automatic evalu;'ltion of ‘machine translation. Proceedings of
the 40th Annual Meeting on Association for Computational
Linguistics. Philadelphia: ACM, 2002. 311-318.

Banerjee S, Lavie A. METEOR: An automatic metric for MT
evaluation with improved correlation with human judgments.
Proceedings of the ACL Workshop on Intrinsic and Extrinsic
Evaluation Measures for Machine Translation and/or
Summarization. Ann Arbor: ACL, 2005. 65-72.

Feng Y, Ma L, Liu W, et al. Unsupervised image captioning.
2019 IEEE/CVF Conference on Computer Vision and Pattern
Recognition (CVPR). Long Beach: IEEE, 2019. 4120-4129.

© TEREBIK R

http://www.c-s-a.org.cn


http://www.c-s-a.org.cn

	1 相关工作
	1.1 BERT
	1.2 BiLSTM

	2 基于ViLBERT和BiLSTM图像描述算法
	2.1 改进ViLBERT模型
	2.2 融合注意力BiLSTM
	2.3 损失函数

	3 实验及结果分析
	3.1 数据集
	3.2 评价指标
	3.3 实验环境
	3.4 预处理及参数设置
	3.5 实验结果对比

	4 结束语

