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Visual Storytelling Based on Planning Learning

WANG Yuanlong,ZHANG Ningqgian and ZHANG Hu

School of Computer and Information Technology,Shanxi University, Taiyuan 030006, China
Abstract Visual storytelling is a growing area of interest for scholars in computer vision and natural language processing. Cur-
rent models concentrate on enhancing image representation,like using external knowledge and scene diagrams. Despite some ad-
vancements have been made, they still suffer from content reuse and lack of detailed descriptions. To address these issues, this pa-
per proposes a visual story generation model that incorporates planning learning. It poses questions across six key dimensions
theme, object,action, place, reasoning ,and prediction—and uses a pretrained visual question answering language model to generate
detailed answers. This approach guides the planning and designs process,leading to more nuanced visual story generation. The
model is divided into four stages. The first stage extracts visual information from pictures. The second stage extracts and selects
relevant concepts through the concept generator. The third stage is used pre-trained language models to guide the generation of
planning information. In the fourth stage.it integrates the visual,conceptual and planning information generated in the above three
stages to complete the visual story generation task. The model’s effectiveness is validated on the VIST dataset,outperforming the
COVS model with improvements in BLEU-1, BLEU-2, ROUGE_L, Distinct-3, Distinct-4, and TTR scores by 1. 58 percentage
points, 2. 7 percentage points, 0. 4 percentage points, 2. 2 percentage points, 3. 6 percentage points, and 5. 6 percentage points

respectively.
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Table 1 Example analysis
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1A is very talented. the band played on the guitar. the lead gui-
tarist is very talented.
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Bz X . . . .
e great time, 1t was a great time. 1t was a great day. 1m so glad
st

i had a great time.
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(a)Encoder

a lot of trees . it was a beautiful day to see the grass . we saw the field and forest

(e)Story
My cat and i went to visit the farm today . the animals were there . there were
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Fig. 1 Visual storytelling based on planning learning
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Table 2 Planning dimensions
% 3] AL Z:
theme What is the theme of the picture? F A
object What is in the picture? b 8
location Where the events in the image took place? -
. What is the person or animal in the picture _
active doing? 1k
plan What is people or animal going to do? i3
forecast What will happen? i
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A B SR

Fegs g Rk 3 s,

#* 3 BRI AT

Table 3 Model comparison analysis
A BLEU-1 BLEU-2 ROUGE_L CIDEr METEOR Distinct-3 Distinct-1 TTR
AREL 0.6041 0.2483 0.2782 0.0641 0.3393 0.5719 0.7020 0.6056
CKACS — — 0.2887 0.0806 0.3501 0.5789 0.7111 0.6090
KE-VIST 0.6407 0.3509 0.2891 0.0789 0.3481 — — —
PR-VIST 0.6397 0.3527 0.261 0.0406 0.314
COVS 0.6410 0.3591 0.3012 0.0853 0.3543 0.5658 0.6916 0.5514
VP-BART — — — 0.0550 0.3360 — — —
SCO-VIST 0.347 0.221 0.0591 0.2750
PLVS(ours) 0.6568 0.3860 0.3053 0.0845 0.3456 0.5880 0.7277 0.6074

Hi 3% 3 A8, 76 VIST MHA4E [, PLVS #1748 X H At
FWHETE 5 DI IEIR R RME A, 5 COVS BRI LY,
PLVS 7 BLEU-1, BLEU-2 #1 ROUGE_L #§ 45 L4 F T
1.58 AN E 43 4.2, 69 DE Zr A 0,41 AE 43 5 B AR
B M R SE BT O A AR Ak #F Distinet-3 ., Distinet-4
TTR #6545 B 3T 2. 22 A H 48 20,3, 61 AN 43 sl 5. 60
ANEG3 R R HTE F B S YA RN 0 8 2 AR T T Y
T,

5 CKACS #& B A tt . PLVS £ Distinct-3 Fll Distinct-4
febm LA AT T 0091 ANE 4r AUR 1. 66 AN 43 LRI
PLVSTEE AL MEE RB T ILE . PLVS RETE
TTR $&#5 b B A T CKACS, {H7£ BLEU, ROUGE_L Fi CI-
DEr f&45 b AL, R B HAE Of 15 SCAR 2 8V 14 [ i RE £ 355 i
HRW . A PLVS EA TG 45 [T AREL,KE-VIST
I PR-VIST #8453 W], 456 & AL B e A Bl
TR I KRR 5 Y B BT B B4 £ & il

4.4 GHELIRIG

Sy 56 T AR % R0 R R A B £ B AR A A AT L AE R
BUCAE FE LR AT B R HE R L T X B, A A AR AR A
30 3k PR % A i R TS i RS Ak B A0 B £ 2, 100 e A i e A
B (PLVS-PO) 5 # A MG 5 0 A 3R 3, i 2o G R AE 32
BB e M A e | Ak TR AR A% R T 0 e 3 e A e 2
B (PLVS-P) ;5 A ER 55 B0 M5 8., 3 a3 B4 45 E 4 B A
B R AR B A0 Ak R N R 15 R A T A AR B A
FH(PLVS-O) s i AL FIE & AR TE DL KRR 0 2 8 AT BT
A ik 3 (PLVS(plan-answer) ) 5 57 A B11% FIHE & A 5
DA KRR B i B AR i (PLVS) .

St e RN 4 s, PLVS-P 78 BLEU, ROUGE_L,
CIDEr #1 METEOR 448 %5 Lk T PLVS-PC, ¥t W 5] A&
W REAET B F 9 S 0 2 B eI 5 0 A ) B Tl
YR Z A, T E RN A FEE, PLVSC &
BLEU-1,ROUGE_L, Distinct, TTR #§ 45 I 2 Bk i, H.7E
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CIDEr #8#5 b T PLVS, & B 5] ALK 2 > J5 ¥ 66 &k 4T 20 B R el LR IR B R ME AT 52, DL AR R, 2
AR REARNE Y R e E R, A, PLVS 764 15 A AL R B B T 4 E S % IR BB A Y
b EXEF PLVS(plan-answer) , 3 B 5] A [a] 25 5 W& 0] #5 B R FEENSE.
F4 WHER
Table 4 Ablation study
7k BLEU-1 BLEU-2 ROUGE_L  CIDEr  METEOR  Distinct-3 Distinct-4 TTR
PLVS-PC 0.6060 0.2572 0.2793 0.0715 0.3326 0.5718 0.7013 0.5852
PLVS-P 0.6237 0.3839 0.2919 0.0700 0.3419 0.5820 0.7137 0.6060
PLVS-C 0.6412 0.3951 0.3017 0.0820 0.3563 0.5726 0.7028 0.5708
PLVS(plan-answer) 0. 6048 0.3736 0.2985 0.0596 0.3450 0.5401 0.6487 0.3843
PLVS 0.6568 0.3860 0.3053 0.0845 0.3456 0.5880 0.7277 0.6074

4.5 WAL B AR B

AW NI D7 T 487 PLVS WY S2BLRCR I 5 ERIT
A7 S 08 H e BRI MBS R AT L A BT, 36 5 R COVSH A
B “friends and friends” B9 8 i . 52 W T 80 0 0 1 HE A
SREE AR T BUA M A . M2 L AR SCHR H 1 B %0 Dy 1k B

AU M RE R U AT IS B . PLVS 18 3R o B 4% W 3T E4%
2, Bl speakers” fll “together for a group photo” &£ ik, 5
PLSE 2SR X, B Al S e R A5 R, IR A T R Ay, Al
TR B R A Bl a4 T A R RARE S e A A R0 R T
TR S R G DT R

*5
Table 5

0T B

Detailed comparison

N 3
1 31 =

1 had a great time at the ceremony last weekend. [ female] was very happy to be there. i had a great time at the

covs conference. a group of friends and friends. we took a lot of pictures.
PLVS.C the man was excited to see his friends. everyone was very happy to be there. [ male] was aspeech to the audi-
ence. the whole family was there to celebrate. the whole family was there to celebrate
PLVS this is a picture of a group. the woman is very happy to be there. we had a greatspeakers. the women of the

community members gathered together for a group photo. the group of friends posed for a picture together.

M H A Lok A KR W 3 i, COVS 5 7] F 78 3¢
AP ZRAERELZNE, INFK 6 P had a great time” 45 15
T 5z £, BRI, =284k, ARSI R B

J& PLVS i HU B R HORTE R — A A) 7o b T AR
A, L ERWLSIAME MM RIS PLVS B 184
Hb 53 TC AN P 3R 9 5% 5L L sl A ) B SO L A R AR el D

Ja s FIFERI 5T . “had a great time” H 88 A9 R B 28 /0, o K TUAE B A s 2 REAL R S
F 6 JURXLL

Table 6

we had a great time at the park last night. the sun was setting. it was a beautiful day. we had a great time and

Redundancy comparison

COVS
had a great time. we had a great time and had a great time.

PLVS.C [male] and [female] were having a great time at the beach. the sun was setting. it was a lot of fun. we had a
great time. we had a great time.

PLVS we went to the park last night. the sunset was beautiful. it was a great day for the pool. the family has a great

time. we all had a great time.
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