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Abstract

Most of the existing solutions directly process image information, although topic analysis, knowledge graph, and other
methods are introduced, there are problems in the processing of image information, such as a single perspective,
weakening the story generation process, and a lack of structured design. To solve the above problems, this paper
proposes a visual story generation model based on image classification planning learning, introduces image
classification and planning learning methods, divides images into seven types: people, animals, food, natural
landscapes, architecture, indoor scenes, and others, and sets corresponding questions for each type, and uses the Visual
Question pre-trained language model to generate answers and complete planning design, to guide visual story
generation. The model is divided into four stages: the first stage extracts visual information from pictures; The second

stage is to use the pre-trained language model to classify and guide the generation of planning information; the third
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stage updates the vocabulary information of the dataset; the fourth stage integrates the visual and planning information
generated in the previous stages to complete the visual storytelling task. Compared with the existing COVS, the results of

the proposed model are improved by 2.07%, 4.29%, 0.44%, 1.78%, 0.91% and 1.07% on BLEU-1, BLEU-2, CIDEr, Distinct-3,

Distinct-4, and TTR.
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IC_PLVS_r5 06534 03987 02991 00873 03498 05882 07212 0.5962
IC_PLVS_r6 06504 03911 02952 00823 03468 05893  0.7287  0.6333
IC_PLVS_r7 06536 03959 02984  0.0879 03505 05835 07203  0.6189

Eﬁ; IC_PLVS_8 06551 04002 03010  0.0894 03536 05821 07168  0.6045
IC_PLVS_r9 06530 03968 02990 00898 03502 05804 07153  0.6054

IC_PLVS_r10 06507 03988 03022 00889 03522 05765 07112 05870
IC_PLVS_r11 06573 03974 02938 00871 03484 05850 07239  0.6300
IC_PLVS_fix5 06426 03921 02964 00849 03485 05767 07123  0.6236
IC_PLVS._fix6 06490 03939 02969 00837 03532 05858 07213 0.6224
IC_PLVS_fix7 06453 03945 02989 00858 03529 05830 07175 06195

iﬂgg IC_PLVS_fix8 06538 03963 02968  0.0921 03521 05781 07138  0.5997
IC_PLVS._fix9 06572 04006 02985 00880 03536 05845 07204 06193
IC_PLVS_fix]0  0.6565 04026 02995  0.0918 03543 05781 07134  0.6012
IC_PLVS_fix]l 06576 03978 02997 00913 03531 05864 07199 06189

gy IC_PLVS@lan) 06617 04020 02094 00897 03535 05836 07202 0.6197
G 1C_PLVS@plan) 06607 04031 03008 00925 03539 05726 07183  0.6169
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eS| people animals animals landscape animals
we decided to go to a walk yesterday. the trees were covered in snow. the is a picture of a snow. we had to go to
COVS the park to see the snow. the birds was in the air
. 1wasout for a walk in the city. the ground was covered in snow. we were able to take a walk through the snow. we
PREVIST made it through the snow. it was very cold outside. the trees were covered in snow
snow; shoes; snow; elderly; standing; tall; some; delighted; feet; boots; snow; walk;
winter; dog; winter; 1; dog; fierce; hunt; snow; standing; curious; walk; pee;
plan winter; prints; snow; 1; dog; fierce; hunting; snow; walking; happy; walking; run;
IC_PLVS winter; playground; park; winter; forests; peaceful; stunning; snow; winter; cold; white; trees;
winter; bird; outside; 1; bird; fierce; perch; natural; sitting; calm; eats; fly;
i had to go to the snow last week. the dog were very friendly. there was a snow on the
story ground. we had to go out to the park. the birds were so beautiful.
i awoke to snow this morning. frankly my dog decided he wanted to take a run through it. it wasn’t very deep. the
(?Old playground next to my home looked so quiet and serene. even the birds were chirping a little happier this morning.
o It’s so beautiful when the snow falls
2 %
EG7 5 -
KlrESiil people indoor landscape landscape building
we went to visit the old town. it is a beautiful place to be. the was a very beautiful day. this is a picture of a build -
COVS ing. the hotel was beautiful and beautiful
my parents were from out of the country. there was a small apartment in our room. we went for a walk around
PRVIST the apartment. the area looked very nice. i saw a lot of water that had everything in it.
walk; people; building; elderly; trip; blond; several; happy; friendship; color;
fireplace; living room; modern; sitting; room; calm; brown; relaxation
plan fall; bench; forest; elderly; standing; white hair; several; happy; friendship; light; picnic; eat;
IC_PLVS fall; bench; outside; forest; peaceful; stunning; sunny; mild; green; trees;
restaurant; tables; downtown; arches; modern; fence; peaceful; imposing; concrete; pollution; building;
the couple was excited to be a day trip. the inside was a nice room. and, we went on a walk through the
story woods. this is a picture of a modern building. i had a great time there
we arrived at the lodge for vacation. indoor was very quaint, with a fireplace that looked cozy. the deck was
Gio;(i beautiful, wrapped around a large tree. the view was so peaceful. it was hard to believe that we were just across

the water from the city

HERGBARE. MRERFATER FEN St RE G Z Mg, i
HEMERAGBMET . ELPRY AR RMEART S, DN E 2 IR R
o, —EE A ATREF N SR 24280, R IS DAt B B ) PR S T R M

2025076-12



120

BIG DATA RESEARCH K

SEVH :

(1]

(2]

(3]

(6]

(71

2025076-13

WANG X, CHEN W H, WANG Y-F, et al.
No metrics are perfect: adversarial re -
ward learning for visual storytelling[C]//
Proceedings of the 56th Annual Meeting
Computational

ACL, 2018:

of the Association for
Linguistics. Stroudsburg:
899-909.

HU J J, CHENG Y, GAN Z, et al. What
makes a good story? designing compos -
ite rewards for visual storytelling[J].
Proceedings of the AAAI Conference on
Artificial Intelligence, 2020, 34(5): 7969—
7976.

HSU C Y, CHU Y-W, HUANG T-H, et
al. Plot and rework: modeling storylines
for wvisual storytelling[C]//Proceedings
of the Findings of the Association for
Computational Linguistics: ACL-IJCNLP
2021. Stroudsburg: ACL, 2021: 4443-
4453.

LIU D Y, LAPATA M, KELLER F. Visual
storytelling with question—answer plans
[C]//Proceedings of the Findings of the
Association for Computational Linguis -
EMNLP 2023. Stroudsburg: ACL,
2023: 5800-5813.

HSU C C, CHEN S M, HSIEH M H, et al.

tics:

Using inter—sentence diverse beam
search to reduce redundancy in visual
storytelling[EB]. 2018,
arXiv: 1805.11867.

HSU C C, CHEN Z-Y, HSU C Y, et al.

arXiv preprint,

Knowledge—enriched visual storytelling

[J]. Proceedings of the AAAI Conference
2020, 34(5):

on Artificial Intelligence,

7952-7960.

GU J J, WANG H L, FAN R C. Coherent
visual storytelling via parallel top—down
visual and topic attention[J]. IEEE
Transactions on Circuits and Systems

for Video Technology, 2023, 33(1):

[10]

[11]

[12]

[13]

[14]

257-268.

CHENG S J, GUO Z C, WU J, et al. Ego -
Think: evaluating first—person perspec -
tive thinking capability of vision—
language models[C]//Proceedings of the
2024 IEEE/CVF Conference on Com -
puter Vision and Pattern Recognition.
Piscataway: IEEE Press, 2024: 14291-
14302.

HAA, SKE e, B, SF . AR R AL
FARZER)). K&, 2025, 11(1): 117-134.
SI'Y Z, ZHANG X L, YANG F, et al. A
survey of sand—-dust image visual en -
hancement techniques[J]. Big Data Re -
search, 2025, 11(1): 117-134.

HUANG T K, FERRARO F,
MOSTAFAZADEH N, et al. Visual sto-
rytelling[C]//Proceedings of the 2016
Conference of the North American
Chapter of the Association for Compu -
tational Human Language

Stroudsburg: ACL, 2016:

Linguistics:
Technologies.
1233-1239.
CHEN H, HUANG Y F, TAKAMURA H,
et al. Commonsense knowledge aware
concept selection for diverse and infor -
mative visual storytelling[J]. Proceed -
ings of the AAAI Conference on Artifi-
cial Intelligence, 2021, 35(2): 999-1008.
MALAKAN 7Z M, HASSAN G M, MIAN
A. Vision transformer—based model for
describing a set of images as a story[C]//
Proceedings of Al 2022: Advances in
Artificial Intelligence. Cham: Springer,
2022: 15-28.

CHEN W, LIU X F, NIU J W. SentiStory:
a multi-layered sentiment—aware gen -
erative model for visual storytelling[C]//
Proceedings of the IEEE Transactions
and Systems for Video

IEEE Press,

on Circuits
Technology. Piscataway:
2022: 8051-8064.

YANG D Y, JIN Q. Attractive story -



STUDY %R

121

[16

I

[17]

(18]

[19]

teller: stylized visual storytelling with

unpaired text[C]//Proceedings of the
61st Annual Meeting of the Association
for Computational Linguistics. Strouds -
burg: ACL, 2023: 11053-11066.

SONG Y J, PAPERNO D, GATT A.
Context—aware visual storytelling with
visual prefix tuning and contrastive
learning[C]//Proceedings of the 17th In -
Language Genera -

ACL,

ternational Natural

tion Conference.
2024: 384-401.

LIN X C, CHEN X Y. Improving visual

Stroudsburg:

storytelling with multimodal large lan -
guage models[EB]. arXiv preprint, 2024,
arXiv:2407.02586.

WANG E, HAN C R, POON 1.
VIST:

SCO-
social interaction commonsense
knowledge—based visual storytelling[C]//
Proceedings of the 18th Conference of
the European Chapter of the Association
for Computational Linguistics. Strouds -
burg: ACL, 2024: 1602-1616.

LI Z, YANG B, LIU Q, et al. Monkey:
image resolution and text label are im -
large multi—-modal
2024

IEEE/CVEF Conference on Computer Vi-

portant things for

models[C]//Proceedings of the
sion and Pattern Recognition. Piscat -
away: IEEE Press, 2024: 26753-26763.

DENG J, DONG W, SOCHER R, et al.

ImageNet: a large—scale hierarchical
image database[C]//Proceedings of the
2009 IEEE Conference on Computer Vi -
sion and Pattern Recognition. Piscat -
away: IEEE Press, 2009: 248-255.

g, 42300, KGR, . RS CiE R
LR M Tri-training Y5 6 1% 23 &R G
BAFHEETRT]. KR, 2023, 9(6): 72-89.
CAO F, LI W T, LUO J C, et al. Semi-

supervised classification algorithm for

hyperspectral remote sensing I1mages

[21]

[22]

(23]

[24

[26]

label
Big Data

fusing spectral measure—based

transfer and tri—training[J].
Research, 2023, 9(6): 72-89.
PAPINENI K, ROUKOS S, WARD T, et
al. BLEU: a method for automatic evalu -
ation of machine translation[C]//Pro -
ceedings of the 40th Annual Meeting on
Association for Computational Linguis -
tics. Morristown: ACL, 2001: 311.
BANERJRR S, LAVIE A. METEOR: an
automatic metric for MT evaluation with
improved correlation with human judg -
ACL

ments[C]//Proceedings of the

Workshop on Intrinsic and Extrinsic
Evaluation Measures for Machine
Translation and/or Summarization.

Stroudsburg: ACL, 2005: 65-72.

LIN C Y, OCH F J. Automatic evaluation
of machine translation quality using
longest common subsequence and skip—
bigram statistics[C]//Proceedings of the
42nd Annual Meeting on Association for
Computational Linguistics. New York:
ACM, 2004: 605-608.

VEDANTAM R, ZITNICK C L, PARIKH
D. CIDEr: consensus—based image de -
scription evaluation[C]//Proceedings of
the 2015 IEEE Conference on Computer
Vision and Pattern Recognition. Piscat -
away: IEEE Press, 2015: 4566—-4575.

LI J W, GALLEY M, BROCKETT C, et
al. A diversity—promoting objective
function for neural conversation models
[C]//Proceedings of the 2016 Conference
of the North American Chapter of the
Association for Computational Linguis -
tics: Human Language Technologies.
Stroudsburg: ACL, 2016: 110-119.
CONNORS L H, LIM A, PROKAEVA T,
et al. Tabulation of human transthyretin
(TTR) variants, 2003[J]. Amyloid, 2003,

10(3): 160-184.

2025076-14



122

BIG DATA RESEARCH K

{EEE N

Erk (1982-), 5, i+, RS EHSE B EOR R BR, EENTOT RO AR L,
ALV SHN

KTHE (1998-), L, WPE RSN SE B EARZER M LA, ERRFFOT ARG

KR (1979-), WL, PG RN S E BROR BB, LB AT RN IR F AL

Y5 BER: 2025-05-19
EE&WMB: EHRAARSEEIH (No.62176145,N0.62476161)
Foundation Items: The National Natural Science Foundation of China (N0.62176145, No0.62476161)

2025076-15



