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Problem Statement and Challenges

Drone detection is critical in surveillance and autonomous systems.
o Extremely small targets (< 0.1% area)
@ Motion blur and scale variation
@ Distractors (bird vs drone confusion) [1]

@ Real-world scenarios exhibit complexities that synthetic datasets often fail to
capture [2]

Large benchmarks such as Anti-UAV [3] and UAVData [4] still struggle in
tiny-object regimes.
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Existing Literature

Datasets
e DUT Anti-UAV [3]
@ SynDroneVision [2]
e MAV-VID [5]
Det-Fly [6]

e VisioDECT [7]
Detection Architectures
o TGC-YOLOVS [g]

e SOD-YOLO [9]
@ Improved YOLOVS [10]
o YOLO-World [11]
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Contributions

1. RealDroneVision Dataset

173,023 real-world images constructed using SA-LfV pipeline [12].

2. Nano Object Vision Attention (NOVA)

NOVA integrates depthwise separable convolutions, scale-aware dilated branches,
lightweight mixing, and coordinate-aware attention, improving localization of small
drones while maintaining computational efficiency..

3. Extensive Benchmarking
Compared against recent works [8, 9, 10].
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Semi-Automatic Annotation Pipeline for Dataset Creation

Challenge: High-quality annotation of tiny drones is expensive and error-prone.

Our Solution: SA-LfV-Based lterative Refinement [12]

@ Keyframe Annotation
Human annotates drone in selected frames.

Tracker Propagation

Labels propagated automatically across video frames.

Human Validation

False positives removed and tracking drift corrected.

False Negative Recovery

Refined detector recovers missed small or low-contrast targets.

© ©6 o o

Iterative Refinement
Detection and tracking mutually improve over cycles.

Significantly reduces annotation cost while preserving realism and accuracy.
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RealDroneVision Dataset Samples
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Proposed Detection Framework
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Proposed NOVA Block

Figure 2. Architecture of the proposed NOVA block
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Benchmark Results

Model Params GFLOPs mAP®@50 mAP®50-95
YOLOv8m 25.9M 79.1 0.857 0.518
YOLOvSI 43.6M 165.4 0.861 0.526
YOLOv9e 58.1M 192.7 0.863 0.522
YOLOv8-NOVA  2.3M 6.5 0.920 0.543

The proposed YOLOvV8-NOVA is lightweight and achieved superior performance
on the RealDroneVision dataset.
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Qualitative Results

Dataset: Google Drive Link
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https://drive.google.com/drive/folders/1ftZ8It_x1lOQ0qH_Y1GPh5Ug5yDWinGp?usp=drive_link

Conclusion

@ Large-scale real-world drone detection dataset
@ Proposed a efficient semi-automatic annotation framework

@ Proposed a lightweight small-object-focused NOVA module for improved
detection
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Thank You!
Questions?
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