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Vol.12. No.1 Vehicle detection from images is one of the key applications of computer vision in fields such as military systems, urban
of.12, No. surveillance, transportation, and safety. In this study, an improved version of the YOLOvV4 algorithm is proposed for vehicle
Spring and Summer 2025 detection. The main innovation lies in the combination of two optimizers, ADAM and SGDM, to enhance the training speed
and stability, along with the design of a lightweight post-processing algorithm, called IASD, for eliminating redundant and
ISSN: 2322 — 3146 noisy bounding boxes. The proposed method was evaluated on a large-scale dataset, and the results showed that, compared

http:// jnsee.sut.ac.ir with the original YOLOV4, significant improvements were achieved in both detection accuracy and speed. This outcome

indicates that the proposed version can be a suitable option for real-time and resource-constrained systems such as UAVs and
surveillance platforms. Moreover, the introduction of a lightweight and hardware-friendly post-processing algorithm
distinguishes this research from similar studies. The results of this work can serve as a foundation for developing safer and

more efficient applications in intelligent transportation and autonomous systems.
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1. Introduction

Vehicle detection is a critical task in computer vision for applications like surveillance and autonomous systems. While
YOLOV4 offers a balance of speed and accuracy, newer versions demand significant computational resources. This paper
aims to enhance YOLOV4's performance for resource-constrained, real-time systems by addressing its training stability and
post-processing efficiency. The proposed modifications focus on optimizing the learning process and refining detection
outputs to achieve higher accuracy without heavy hardware reliance.

2.  Proposed Work and Methodology (including comprision, simulation/experimental results and discusion)

The core of the proposed work involves two key innovations integrated into the YOLOv4 framework. First, a novel hybrid
optimizer combining ADAM and SGDM is employed to accelerate training convergence and improve stability, as evidenced
by a faster and lower training loss curve compared to the standard model. Second, a lightweight post-processing algorithm
named IASD is designed to filter out redundant, noisy, and low-confidence bounding boxes through steps like confidence
thresholding, Non-Maximum Suppression (NMS), and box merging. This significantly enhances detection precision.The
method was evaluated on a large-scale dataset. Results demonstrate that the proposed YOLOvV4+IASD model achieves a
notable improvement over the original YOLOv4, increasing mAP (IoU=0.5) from 83.3% to 90.1% and mAP (1oU=0.5:0.95)
from 66.0% to 68.4%, while maintaining a practical speed of 70 FPS on CPU-limited hardware. This performance is
competitive with newer models like YOLOvVS5/v7/v8, which require GPUs for their superior FPS. The discussion highlights
that this makes the proposed model a suitable and efficient choice for embedded and real-time applications such as UAVs
and urban surveillance systems.

3. Conclusion

This paper presented an enhanced YOLOV4 algorithm for vehicle detection, achieving a significant balance between accuracy
and computational efficiency. The integration of a hybrid ADAM-SGDM optimizer and the novel IASD post-processing
algorithm led to measurable improvements in both mAP and training convergence speed. While newer YOLO variants excel
on GPU hardware, the proposed method's lower resource requirements make it exceptionally viable for real-time, embedded
applications like drones and intelligent transportation systems, bridging the gap between high performance and practical
deployability.
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