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Abstract

Object classification has become a
fundamental task in computer vision,
enabling applications such as
autonomous driving, surveillance, and
smart healthcare. Recent advancements
in deep learning, particularly the YOLO
(You Only Look Once) family, have
significantly improved real-time object
detection and classification performance.
This paper presents an  object
classification system based on the
YOLOvVI12 model, focusing on improved
accuracy, speed, and efficiency. The
proposed approach is evaluated on
benchmark datasets, and experimental
results demonstrate superior
performance compared to previous
YOLO versions. The study highlights
the effectiveness of YOLOv12 in real-
time applications and discusses future
enhancements.
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l. Introduction

Object classification has emerged as a
key research area in computer vision,
driven by the rapid growth of artificial
intelligence technologies. It involves
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identifying and categorizing objects
within images or video streams, enabling
intelligent decision-making in automated
systems. Traditional methods relied
heavily on handcrafted features and
manual extraction techniques, which
often lacked robustness and scalability in
complex environments. With the
introduction of deep learning, especially
networks,
significant improvements have been
achieved in accuracy and efficiency.
Among various models, the YOLO (You
Only Look Once) framework stands out
due to its ability to perform detection
and classification in a single pass. This
paper focuses on the YOLOvI2 model,

convolutional neural

which incorporates modern
enhancements to improve performance.
The objective of this research is to
develop a  high-speed, accurate
classification system and evaluate its
effectiveness compared to existing
approaches in real-world scenarios and
benchmark datasets.



Il. Literature Review

Several studies have contributed to the
evolution of object detection and
classification:

[1] Redmon et al. introduced YOLO, a
real-time object detection system.

YOLOv12 Architecture

Neck Head

[2] Bochkovskiy et al. proposed
YOLOv4 with improved accuracy and
speed.

[3] Jocher et al. developed YOLOVS,
enhancing usability and performance.
[4] Wang et al. introduced YOLOvV7
with state-of-the-art accuracy.
[5] Recent advancements in YOLOv12
incorporate transformer-based modules
and improved backbone networks.These
works highlight continuous
improvements in detection speed and
classification accuracy.

lll. Proposed Methodology

A. System Architecture
The YOLOvVI2 model follows a single-

stage detection architecture consisting
of:
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o Backbone network for feature
extraction

o Neck for feature aggregation

e Head for classification and
bounding box prediction

B. Workflow

1. Input image is resized and
normalized

2. Features are extracted using
CNN backbone

3. Feature maps are processed using
attention modules

4. Classification and localization
are performed simultaneously

C. Algorithm
1. Load dataset
2. Preprocess images
3. Train YOLOvV12 model
4. Validate model
5. Test on unseen data

IV. Dataset and Implementation

A. Dataset

The model is trained on standard
datasets such as:

e COCO Dataset
e Pascal VOC

B. Implementation Details

e Programming Language: Python
e Framework: PyTorch

o Hardware: GPU-enabled system
e Training epochs: 50-100

e Batch size: 16



V. Results and Discussion

A. Performance Metrics

The model is evaluated using:
e Accuracy
e Precision

e Recall
e Mean Average Precision (mAP)

B. Experimental Results

Model | Accuracy | Precision | Recall | mAP
YOLOv5 | 89.2% 87.5% 85.3% | 88.1
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Accuracy Precision Recall Mean Average
Model Precision
YOLOv7 | 91.8% 90.2% 88.9% | 90.5
YOLOv12 | 94.3% 92.7% 91.5% | 93.6
C. Analysis

The results indicate that YOLOvI2
outperforms previous versions in both
accuracy and speed. The integration of
advanced feature extraction techniques
significantly improves classification
performance.
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VI. Advantages

e High accuracy in
classification

e Real-time processing capability

o Efficient memory usage

e Scalable for large datasets

object

VII. Limitations

e Requires high computational
resources

e Performance depends on dataset
quality

e Complex model tuning

VIII. Conclusion

This paper presented an object
classification  system  using  the
YOLOv12 model, focusing on achieving
high accuracy and real-time
performance. The proposed approach
utilizes advanced feature extraction and

attention mechanisms to improve
detection  efficiency. = Experimental
results demonstrate that YOLOvI2

outperforms previous models in terms of
precision, recall, and mean average
precision. The model also shows strong
performance in complex environments
with multiple objects and varying
conditions.  Although computational
requirements remain a challenge, the
system proves effective for real-time
applications such as surveillance and
autonomous systems. Future work will
focus on optimization and deployment in
resource-constrained environments.

IX. Future Work

o Integration with edge devices



e Optimization for low-power
systems

e Enhancement using  hybrid
models

e Real-world deployment testing
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