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Image-Text Matching Method Combining Semantic Enhancement
and Position Encoding

ZHAO Tingting, CHANG Yuguang, GUO Yu, CHEN Yarui, WANG Yuan
(College of Artificial Intelligence, Tianjin University of Science and Technology, Tianjin 300457, China)

Abstract: Image-text matching is one of the basic cross-modal tasks. Its core is how to accurately evaluate the similarity
between image semantics and text semantics. Existing methods maximize the distinction between relevant and irrelevant
distributions by introducing a correlation threshold to obtain better semantic alignment. However, for the features
themselves, there is a lack of correlation between their semantics, and it is difficult to accurately align image areas and text
words that lack spatial location information, which inevitably limits the learning of relevant thresholds and results in the
inability to accurately align semantics. To address this problem, in this article we propose an image-text matching method
that combines semantic enhancement and positional coding with adaptive correlation learnable attention. Specifically, an
undirected fully connected graph of images (texts) is first constructed based on preliminary feature extraction, and graph at-
tention is used to aggregate neighbor information to obtain semantically enhanced features. Then, the absolute position in-
formation of the image area is encoded, and the most differentiated relevant and irrelevant distributions are obtained based on
the similarity between the image area and the text words with spatial semantics, so as to better learn the optimal correlation
between the two distributions. boundary. Finally, through the public datasets Flickr 30 k and MS-COCO, the effectiveness of
the method proposed in this article was verified with the use of the Recall@K indicator comparison experiment.
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[Two small dogs playing with each other on the grass]
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Fig. 1 Example of image-text matching
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Tab.1 Comparison results on Flickr 30 k datasets
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GSMN 764 943 973 574 823 89.0 496.8
IMRAM 741 93.0 96.6 539 794 872 4842
UARDA 778 950 976 57.8 829 892  500.3
HREM 795 943 974 593 851 912 5068
CHAN  79.7 945 973 602 853 90.7 507.8
AP 802 960 981 598 836 90.0 507.7

&2 7EMS-COCO LM 1 KX EXSLLLER
Tab.2 Comparison results of 1 K test sets on MS-COCO

or SRR EIERR
ik Rsum
R@1 R@5 R@10 R@l R@5 R@I10

SCAN 727 948 984 588 884 948 5079
CAMP 723 948 984 585 879 950 506.8
BFAN 749 952 — 594 884 — 3179
PFAN 765 963 99.0 616 89.6 952 5182
VSRN 762 948 982 628 897 951 5168
SGM 734 938 978 575 873 943  504.1
GSMN 784 964 986 633 90.1 957 5225
IMRAM 767 956 985 61.7 89.1 950 5166
UARDA 786 965 989 639 907 962 5248
HREM  80.0 960 987 627 90.1 954 5228
CHAN 797 967 987 638 904 958 5250
AICHE: 803 966 987 640 90.1 962 5259

&3 7EMS-COCO Ly 5 KX EITLL L5 R
Tab.3 Comparison results of 5 K test sets on MS-COCO

, IAKER B RR
DidiS Rsum
R@! R@5 R@I0 R@1 R@5 R@IO

SCAN 504 822 900 386 693 804 4109
CAMP 501 821 897 390 689 802 410.0
VSRN  53.0 81.1 894 405 706 81.1 4157
SGM 500 793 879 353 649 765 393.9
IMRAM 537 832 910 397 691 798 4165
UARDA 562 83.8 913 406 695 809 4223
HREM 589 853 921 400 70.6 812 428.1
CHAN 602 859 924 417 715 817 4334
AP 606 850 91.8 418 713 811 4316

33 TEHLER
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1.Aman in jeans climbed up a light pole to change the light bulb while the light is on.
2.Man with beard and glasses wearing a jacket, holding onto a light pole and light.
3.Aboy is hanging on a light pole while opening his mouth and touching the light.
4.A man has climbed to the top of a red light pole and is touching the light.

5.Aman is climbing a red pole.

1.Alady rides her pony in a victory lap after competing in an English riding competition.
2.This woman is riding a beautiful and well groomed horse.

3.Ayoung lady equestrian riding a brown and white horse.

4.A woman is riding a brown and white horse.

5.Ayoung girl rides horseback.
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Fig. 3 Visualization of text retrieval results

Query: two small dogs playing with each other in the grass.

WZEBNG AR R4, R R G R A 2L OHE, TLRCH)
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Fig. 4 Visualization of image retrieval
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Tab. 4 Ablation experiments on the Flickr 30 k datasets
S, SUAKGER KGR R
R@1 R@5 R@I0 R@1 R@5 R@I0
etk 778 950 97.6 578 829 892
15 S 79.0 959 979 589 833 893
daFAiEgmES  80.1 951 977 574 825  89.0
A SR 80.2 960 981 59.8 836 90.0

A SO R A SR BT UARDA I — 20k
P, 32 T R S B R R 8 AT A 7 o A i B
MEFEATTR 3G as , NILBGAE R ] LU A MER AT
Tt JEHIEE R@1 FAIXSERTE T 1.2% , EW] T
TIERA RN o SRIE R AL A L 36357 2 5 14
AR 22 D R, FESCAR R R D7 1), R@1
XS T 2.3% , 2 ATH XA S E—PF 5 7K
BIX I SRR, A2k TR ais SCRIX 5% o frfm /2
SEREMIRIT , P E LSSt — R T EHR—SCAR LS
I UERR T

N T B Uk S DR B AL B — T[] AU
VCRCPERE, 7E Flickr 30k Hif4E LiEAT T IHARSI,
LRI 5. SERRW] BT [ AR DL RE VT T 2 A1
RS, T2 ) DX IR BRI A7 1] X AR 1B
JEEDEFC AT LAZRAS AR TPERE .

%5 7E Flickr 30 k HiEE FAHRISSIG
Tab.5 Ablation experiments on the Flickr 30 k datasets

ik IAKGER EHGHRR
R@l R@5 R@I0 R@l R@5 R@IO
V-U 745  94.8 97.5 550 80.8 879
U-v 794 950 97.3 584 833 896
AT 802 96.0 98.1 598  83.6  90.0
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