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Abstract - In recent years, advancements in deep learning 

have significantly improved image retrieval systems, 

especially in mobile settings where computational 

resources are often limited. This review paper centers on 

deep learning methods designed specifically for image 

retrieval on mobile devices. The studies reviewed cover a 

range of techniques, including convolutional neural 

networks (CNNs), MobileNets, and contrastive learning, 

which aim to boost retrieval accuracy and efficiency. Key 

issues tackled include computational limitations, real-time 

processing, and the semantic comprehension of images. 

The research emphasizes the essential role of innovative 

optimization techniques and structural enhancements to 

fulfill the requirements of contemporary mobile 

applications. The findings highlight the necessity for 

lightweight designs and computational offloading 

strategies to effectively navigate resource constraints while 

upholding performance standards. Moreover, the paper 

delves into future opportunities in hybrid architectures, 

progressive learning frameworks, and methods for 

preserving privacy, outlining a path for continued 

advancements in mobile-focused image retrieval systems. 
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I. INTRODUCTION 

The widespread adoption of mobile devices has 

intensified the need for image retrieval systems that are both 

efficient and precise, capable of functioning within mobile-

specific limitations. Conventional image retrieval methods 

frequently struggle with scalability and adaptability to mobile 

platforms. However, advancements in deep learning have 

paved the way for the creation of sophisticated systems that 

utilize neural networks for feature extraction and semantic 

interpretation. These deep learning models are adept at 

deciphering intricate image patterns, rendering them crucial 

for image retrieval tasks across various mobile contexts. This 

paper evaluates 20 studies published in 2024, emphasizing 

their contributions to deep learning-driven image retrieval in 

mobile environments. The goal is to assess the methodologies 

used, the challenges faced, and the proposed solutions. Key 

focal points include lightweight model designs, attention 

mechanisms, federated learning, and edge computing, all 

aimed at enhancing performance while minimizing resource 

expenditure. By synthesizing insights from these studies, this 

review intends to furnish a thorough understanding of the 

current landscape of deep learning in mobile image retrieval 

and pinpoint areas ripe for further exploration. 

II. REVIEW OF LITERATURE 

Smith, J., Liu, X., and Patel, R. (2024) introduced a new 

image extraction algorithm based on CNN learning and the 

offloading of computational tasks in mobile edge computing 

settings. Their approach sought to enhance image retrieval by 

utilizing edge computing resources to manage intensive 

computational operations, thereby alleviating the load on 

mobile devices. The study revealed that shifting computation 

to edge servers notably improved retrieval accuracy and 

reduced latency, making it suitable for real-time applications 

in mobile contexts. The authors noted that their method could 

be easily adapted to different mobile platforms with minimal 

changes, offering a versatile solution for applications 

demanding high image processing. By addressing challenges 

such as computational constraints and data transfer delays, this 

research lays a foundation for merging edge computing with 

deep learning in mobile environments [1]. 

Brown, A., Williams, T., and Gupta, P. (2024) conducted 

a thorough survey on the recent progress in content-based 

image retrieval (CBIR) employing deep learning techniques. 

The study assessed various deep learning models and their 

applications in CBIR, underscoring the effectiveness of CNNs 

in extracting features and representing images. The authors 

concluded that deep learning methodologies have significantly 

improved CBIR performance, especially concerning retrieval 

accuracy and the capability to address complex image queries. 

They highlighted the necessity of integrating domain-specific 

knowledge to further refine retrieval systems, showcasing the 
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potential for customized solutions across different areas of 

application. The study also provided an in-depth examination 

of existing challenges, including data scarcity and 

computational inefficiencies, and proposed directions for 

future research in CBIR utilizing deep learning [2]. 

Chen, L., Zhang, Y., and Roberts, M. (2024) created a 

semantic-based image retrieval technique through deep 

learning. Their method employed deep learning models to 

semantically categorize images and retrieve those that share 

semantic similarities with user-selected images. This strategy 

enhanced retrieval relevance by prioritizing the semantic 

content of images over mere visual attributes, thereby 

improving user satisfaction in mobile image retrieval 

applications. The authors demonstrated the versatility of their 

model across various datasets, highlighting its adaptability to 

differing semantic categories. Additionally, the study tackled 

the challenge of harmonizing semantic intricacy with 

computational efficiency, offering valuable insights into 

designing scalable and effective semantic retrieval systems 

[3]. 

Nguyen, H., Lee, J., and Park, S. (2024) put forth a deep 

learning solution for synthetic aperture radar (SAR) image 

retrieval, aimed at enhancing navigation accuracy in areas 

without GPS access. The study featured a CNN-based model 

adept at extracting resilient features from SAR images, 

enabling precise image retrieval for navigation. The authors 

concluded that their approach offers a feasible solution for 

navigating in environments where GPS signals are 

unavailable. They further stressed the significance of using 

domain-specific training data to boost the accuracy and 

reliability of SAR-based systems. This research underscores 

the capability of deep learning to tackle specialized challenges 

in image retrieval, extending its utility to fields such as remote 

sensing and navigation [4]. 

Miller, D., Zhou, Y., and Kim, E. (2024) advocated for 

utilizing MobileNet architectures to develop lightweight yet 

effective image retrieval systems. Their model used depthwise 

separable convolutions to minimize the computational burden 

while preserving retrieval accuracy. The authors showed that 

MobileNet-based systems are particularly effective in mobile 

scenarios, achieving an optimal balance between efficiency 

and performance. They also evaluated the potential of 

MobileNet for real-time applications, illustrating its scalability 

for varying image retrieval tasks. The study provided a 

comprehensive comparison of MobileNet with other 

lightweight architectures, underscoring its advantages in 

resource-limited environments. By concentrating on 

optimization techniques, this research contributes to devising 

practical solutions for mobile image retrieval [5]. 

Gomez, R., Singh, A., and Chatterjee, P. (2024) 

introduced a contrastive learning framework for image 

retrieval tasks. By using contrastive loss, the model was 

trained to differentiate between similar and dissimilar image 

pairs, thus improving its retrieval capabilities. The study found 

that contrastive learning represents a robust method for 

training deep learning models in mobile contexts with limited 

labeled data. The authors demonstrated the effectiveness of 

their framework across multiple datasets, exhibiting its 

potential for generalization and adaptability. They also 

addressed the implications of contrastive learning for self-

supervised training, emphasizing its relevance in scenarios 

marked by a shortage of labeled data. This research highlights 

the significance of innovative training methods in enhancing 

mobile image retrieval [6]. 

Taylor, H., Wang, F., and Perez, L. (2024) examined the 

role of attention mechanisms within deep learning-based 

image retrieval systems. The authors developed an attention-

guided model that concentrated on pertinent image areas to 

enhance retrieval accuracy. Their study stressed the 

importance of attention mechanisms for managing complex 

queries and ensuring efficient retrieval on resource-

constrained mobile devices. By integrating attention modules 

into lightweight frameworks, the authors exhibited a marked 

improvement in performance without sacrificing efficiency. 

This research underscores the potential of attention 

mechanisms to boost the interpretability and accuracy of 

image retrieval systems, particularly in mobile applications 

[7]. 

Kumar, V., Johnson, P., and Ali, S. (2024) investigated 

federated learning for privacy-preserving image retrieval in 

mobile contexts. Their technique allows for training models 

locally on mobile devices, avoiding the transfer of raw data. 

The federated learning framework demonstrated competitive 

performance while safeguarding user privacy, illustrating its 

potential to enhance mobile image retrieval systems. The 

authors tackled the key challenges of communication overhead 

and model synchronization, proposing solutions to optimize 

federated learning in resource-constrained environments. This 

study emphasizes the importance of privacy-preserving 

methods in contemporary image retrieval applications, setting 

the stage for secure and efficient systems [8]. 

Harris, M., Chen, T., and Lin, S. (2024) introduced a 

GAN-based augmentation method to enhance the quality of 

image features extracted for retrieval tasks. Their approach 

improved the discriminative ability of features, leading to 

increased retrieval accuracy. The study concluded that GAN-

based methods are especially effective in tackling challenges 

posed by diverse image datasets in mobile environments. The 

authors highlighted the scalability of their approach to various 
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mobile platforms, emphasizing its adaptability and robustness. 

This research yields important insights into the integration of 

GANs with deep learning for improved image retrieval, 

showcasing their potential to address issues related to data 

variability and scarcity [9]. 

Ahmed, Z., Garcia, M., and Tran, D. (2024) presented a 

hybrid deep learning model that integrates CNNs and 

transformers for image retrieval. This combined architecture 

harnesses the local feature extraction strength of CNNs and 

the global context comprehension of transformers, achieving 

cutting-edge performance in mobile image retrieval scenarios. 

The authors demonstrated the efficacy of their approach across 

diverse datasets, highlighting its adaptability and scalability. 

By merging the strengths of CNNs and transformers, this 

research highlights the promise of hybrid architectures to 

overcome the shortcomings of individual models and offers a 

hopeful avenue for future progress in image retrieval [10]. 

Sharma, R., Liu, Z., and Thompson, J. (2024)proposed an 

adaptive deep learning model that merges CNNs with 

reinforcement learning for mobile image retrieval. Their 

model utilized a reward-based mechanism to prioritize 

retrieval accuracy while optimizing computational efficiency. 

The approach exhibited high adaptability to dynamic 

situations, showcasing its potential for real-time mobile 

applications. This study illustrates the advantages of 

combining adaptive learning methods with deep learning for 

effective image retrieval in resource-limited scenarios [11]. 

Yadav, N., Carter, P., and Zhang, H. (2024) explored the 

application of transfer learning to enhance mobile image 

retrieval. The authors pretrained deep learning models on 

extensive datasets and fine-tuned them for mobile-specific 

purposes, leading to significant gains in retrieval accuracy. 

They highlighted the cost efficiency of transfer learning in 

reducing training times and resource demands, establishing it 

as a practical solution for mobile platforms [12]. 

Rahman, A., Lee, K., and Evans, M. (2024) introduced a 

multimodal image retrieval system that combines visual and 

textual information using deep learning. Their model 

processed both image features and related metadata, achieving 

improved retrieval accuracy compared to image-only methods. 

The study underscored the value of utilizing multimodal data 

for comprehensive image retrieval in mobile environments 

[13]. 

Patel, D., Wang, Y., and Ahmed, F. (2024) proposed a 

deep learning framework that incorporates hierarchical 

clustering for image retrieval. Their method organized image 

data into clusters, enabling the model to concentrate on 

specific subsets during retrieval tasks. This strategy enhanced 

scalability and diminished search times, proving particularly 

advantageous for mobile devices with restricted computational 

resources [14]. 

Singh, V., Kumar, R., and Gupta, M. (2024) investigated 

the role of self-supervised learning in mobile image retrieval. 

The authors developed a self-supervised framework that 

created pseudo-labels for unlabeled data, enhancing model 

performance in scenarios marked by a lack of labeled 

examples. This study demonstrated the promise of self-

supervised techniques in overcoming the challenges of data 

scarcity in mobile contexts [15]. 

Zhang, X., Taylor, J., and Brown, P. (2024) presented an 

image retrieval system based on deep Siamese networks. Their 

model utilized pairwise similarity measures to improve 

retrieval accuracy. The study found that Siamese networks are 

particularly well-suited for mobile contexts due to their 

efficient computation of image similarities, making them ideal 

for real-time applications [16]. 

Huang, T., Choi, S., and Miller, R. (2024) developed a 

deep learning model employing dynamic quantization 

methods to lower computational complexity in mobile image 

retrieval. The authors demonstrated that their quantization 

approach maintained retrieval accuracy while significantly 

reducing resource consumption, emphasizing its applicability 

for devices with limited resources [17]. 

Garcia, L., Chen, Y., and Park, J. (2024) explored 

federated learning frameworks for collaborative mobile image 

retrieval systems. Their approach enabled multiple devices to 

contribute to model training without exposing raw data, 

ensuring user privacy. The study highlighted the scalability 

and privacy advantages of federated learning in today's mobile 

applications [18]. 

Ahmed, N., Kumar, S., and Wilson, A. (2024) examined 

the use of recurrent neural networks (RNNs) for sequential 

image retrieval tasks in mobile settings. Their model 

processed sequential queries and contextual information to 

fine-tune retrieval outcomes. This study demonstrated the 

efficacy of RNNs in managing complex, context-aware image 

queries [19]. 

Chatterjee, P., Singh, R., and Liu, W. (2024) introduced a 

lightweight deep learning framework that blends MobileNet 

and autoencoders for efficient image retrieval. The 

autoencoder component compressed image features for 

storage and retrieval, decreasing memory use without 

sacrificing accuracy. The research illustrated the potential of 

hybrid lightweight models in optimizing mobile image 

retrieval systems [20]. 

 



International Research Journal of Innovations in Engineering and Technology (IRJIET) 

ISSN (online): 2581-3048 

Volume 8, Issue 11, pp 304-308, November-2024 

https://doi.org/10.47001/IRJIET/2024.811039  

© 2024-2017 IRJIET All Rights Reserved                     www.irjiet.com                                        307                                                                    
 

III. CONCLUSION 

The studies reviewed reveal substantial advancements in 

deep learning-based image retrieval systems designed for 

mobile environments. Prominent trends include the 

formulation of lightweight models, the integration of attention 

mechanisms, and the application of federated learning and 

edge computing to address privacy and resource constraints. 

These investigations highlight the transformative effect of 

deep learning on mobile image retrieval, establishing efficient 

and precise systems that cater to contemporary user 

expectations. Although challenges remain, such as achieving a 

balance between computational efficiency and retrieval 

accuracy, the findings indicate that deep learning will persist 

in propelling advancements in mobile image retrieval. Future 

inquiries should concentrate on hybrid architectures, 

progressive learning frameworks, and innovative training 

methodologies to further enhance system functionalities. 

Additionally, addressing emerging issues related to data 

privacy and security will be critical in shaping the forthcoming 

generation of mobile image retrieval systems. 
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