gggl Y ;{3

7 ISREM . . . . .
%} zInternational Journal of Scientific Research in Engineering and Management (IJSREM)
W Volume: 09 Issue: 01 | Jan - 2025 SJIF Rating: 8.448 ISSN: 2582-3930

Camouflaged Object Detection System

Prof. Swati S Dronkarl, Kunalsingh Baisz, Ishan Jaiswal?’v Nikhil Khawase4v Yash Channawar5, Yash Dipke6

1. Prof. Swati S Dronkar, CSE , Priyadarshini College Of Engineering
2. Kunalsingh Bais, CSE , Priyadarshini College Of Engineering
3. Ishan Jaiswal, CSE , Priyadarshini College Of Engineering
4. Nikhil Khawase, CSE , Priyadarshini College Of Engineering
5. Yash Channawar, CSE , Priyadarshini College Of Engineering
6. Yash Dipke, CSE, Priyadarshini College Of Engineering

Abstract - The detection of camouflaged objects is
crucial for applications in surveillance, wildlife
monitoring, and military scenarios, where objects blend
seamlessly into their surroundings. This review
consolidates 15 influential research studies covering
advancements in datasets, models, real-time detection
technologies, and multimodal approaches. The focus is
on implementing YOLOVS, a state-of-the-art real-time
object detection model, using the ACD1K dataset, which
is specifically designed for military surveillance. By
synthesizing methodologies, evaluation metrics, and
applications, this paper highlights significant progress in
camouflaged object detection (COD) and identifies
ongoing challenges in computational efficiency, dataset
diversity, and real-world adaptability.

Key Words: Camouflaged object detection, YOLOVS,
ACDI1K dataset, military surveillance, real-time
detection.

1.INTRODUCTION

Camouflaged object detection (COD) is a challenging
area of research in computer vision due to the minimal
visual cues that distinguish camouflaged objects from
their surroundings. The critical importance of COD is
evident in its applications across military operations,
autonomous systems, wildlife monitoring, and disaster
recovery.

To address these challenges, we aim to implement
YOLOvVS8, a cutting-edge real-time object detection
framework, using the ACD1K dataset. YOLOv8 offers
unparalleled accuracy and efficiency, while ACD1K
provides annotated images tailored to detecting
camouflaged objects in military surveillance scenarios.
Together, they provide a robust foundation for enhancing
COD in dynamic and resource-constrained environments.

This review consolidates research on advancements in
datasets, methodologies, and technologies for COD,
providing insights into state-of-the-art solutions and
identifying gaps for future development.

2. Related Work

2.1 Benchmark Datasets and Baseline Solutions

Fan et al. (2021): Introduced COD10K, a dataset
providing over 10,000 images of camouflaged objects in
diverse scenarios, setting benchmarks for accuracy.

Lee and Zhang (2024): Expanded COD datasets,
emphasizing real-world scenarios to improve model
training.

2.2 Advances in Deep Learning

Le et al. (2022): Conducted a comprehensive review of
deep learning's role in COD, focusing on CNN
architectures and attention mechanisms.

Shi etal. (2021): Applied generative adversarial networks
(GANs) for enhanced object segmentation in
camouflaged settings.

Zhu et al. (2022): Improved detection accuracy for
camouflaged animals using attention-guided
convolutional neural networks.

2.3 Real-Time Detection Techniques

Sun and Wang (2023): Reviewed real-time detection
methodologies, addressing computational challenges in
autonomous systems.

Zhao and Yang (2023): Explored deep learning for real-
time COD with practical applications in surveillance
systems.
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Yu and Zhang (2023): Focused on UAV-based real-time
COD for enhanced aerial monitoring.

2.4 Multimodal and Sensor-Based Approaches

Zhao et al. (2023): Enhanced detection using thermal and
multispectral imaging.

Cheng and Li (2022): Demonstrated radar-optical data
fusion for detecting concealed objects in natural
environments.

Liu et al. (2023): Highlighted the role of adaptive feature
fusion in multimodal camouflage detection systems.

2.5 Applications in Military and Surveillance

Tang and Zhang (2022): Highlighted algorithms and
systems designed for camouflage detection in military
contexts, emphasizing robustness in  dynamic
environments.

Kim and Park (2022): Developed smart surveillance
systems leveraging COD technologies for operational
enhancements.

2.6 Wildlife Monitoring and Disaster Recovery

Huang et al. (2022): Demonstrated Al-driven COD
applications in wildlife monitoring, aiding ecological
studies.

Xu and He (2023): Designed automated COD systems for
search and rescue missions, improving efficiency in
disaster response.

3. Research Gaps and Challenges

3.1 Dataset Diversity: Despite datasets like COD10K,
there is a lack of comprehensive datasets encompassing
diverse environments and object categories.

3.2 Computational Efficiency: Real-time detection
systems require advancements to balance accuracy and
speed.

3.3 Adaptability: Generalizing COD models for unseen
scenarios remains a critical challenge.
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4. CONCLUSIONS

This review highlights significant advancements in
camouflaged object detection (COD), particularly in
leveraging deep learning, multimodal approaches, and
real-time applications. As part of this study, we will
implement YOLOVS8, an advanced real-time object
detection model, using the ACD1K dataset, specifically
tailored for military surveillance scenarios. This
combination is expected to provide high accuracy and
efficiency in detecting camouflaged objects in complex,
dynamic environments.

While the field has seen substantial progress, challenges
persist in achieving greater dataset diversity, enhancing
computational efficiency, and generalizing models to
unseen conditions. Future work should focus on creating
more comprehensive datasets, optimizing algorithms for
real-time and resource-constrained deployments, and
integrating adaptive techniques to improve robustness in
diverse operational settings. Addressing these challenges
will further elevate the utility of COD systems in military,
disaster recovery, and other critical applications.
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