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INTRODUCTION

Content-Based Image Retrieval
* Content-Based Image Retrieval (CBIR) is a technique
for finding images in a database based on their visual
content by using deep metric learning (DML).
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Existing Data Augmentation Works

* Traditional Image Augmentation |[Perez+, 2017;
Shorten+, 2019]: cropping, rotation, flipping, etc.
However, they are limited in their ability to change
the content distribution.

* Generative Adversarial Networks (GANS)
[Anotoniou+, 2017; Bowles+ 2018]. Computationally
expensive, difficult to scale, and less control over

generations.
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Challenges in CBIR Systems
* Generalization issues [Neyshabur+, 2017]:
domain gaps and class imbalances.
* Overfitting [Neyshabur+, 2017}
* Susceptibility to adversarial attacks [Xie+, 2020].
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ATLANTIS FRAMEWORK

ATLANTIS employs a multimodal approach for targeted synthetic data augmentation that directly identifies
weaknesses and gaps in the available training data and addresses them efficiently.

"A rugged AM General Hummer
SUV 2000 parked on a

mountain trail”

Image Data
= e & S Predefined "Chevrolet Cobalt SS, 2010
o iteri model, idling at a traffic
Data Insight Dinsight | Criteria ”g%tu |
Generator : =
LLM, : 2 3
Text Descriptions of %
| APS Target Synthetic Data
. 8.
Available Metadata LFeedback —1
F Feedback Q :_ | °.
% 10. /.
£ Trained P DML I
> Model Training
=
C

# Image Search

Image Database

Semantic noise from SDXL

for "Chuck-will’s-Widow’
An overview of the ATLANTIS bird species.
Data  PD DINOx AD  A* A-DINOw ATLANTIS, through the targeted synthetic data
R@! R@2 R@4 R@l R@2 R@4 L .
augmentation in CBIR, achieved:

Ay 642 756 844 AL A, 1 684 784 863 ] I ioation in d :
Xo» Ay, 692 781 855 AnA; 1 728 816 883 Improved generalization in data-scarce scenarios.

Aqg 631 743 830 ApAy 1 669  77.6 353 * Enhanced adversarial robustness, particularly against

B, 703 P2 868 BB, 1o Fis4  8&r LD attacks with imperceptible noise levels.
Xers Be 669 761 839 B, B, 15 758 842 904 o

B, 569 686 782 By B. 15 752 845 90.9 * Competitive performance on standard CBIR

Viln A-Vily benchmarks.

A 783 870 924 AgA, 1 797 880 929 ,
Xy As 7901 875 924  A,LA; 1 817 884 931 Future Work:

A, 717 865 922 Ap A 1 799 875 928 * Improving computational efficiency and stability.

By 651 762 846  B.B, 15 728 825 897 * Enhanced ethical considerations: Future development
X.s Be 627 733 817 B, By 15 741 828 90.0 , | | o

B, 510 631 738 ByB. 15 711 816 892 could integrate a blacklist of objects and domains into

* Improvements under all domain-scarce and
imbalanced (particularly zero-shot) scenarios.
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