ALOCHANA JOURNAL (ISSN NO:2231-6329) VOLUME 14 ISSUE 11 2025

To Study of YOLOv8 Algorithm for Image Processing

Prof.Yogita More!, Abhinav Raskar? Rohit Pawar*Pushpak Ganganmale*Y ogesh Rathod?

!(Professor, SRCOE, Department of Computer Engineering Pune)
2345 (Student, SRCOE, Department of Computer Engineering Pune)

Abstract:Object detection plays a crucial role in various real-world applications including surveillance, autonomous driving,
industrial automation, medical image analysis, and smart city systems. Recent advancements in deep learning have
significantly improved the accuracy and speed of object detection models. YOLOVS, the latest version of the “You Only Look
Once” family developed by Ultralytics, introduces enhanced architectural improvements and robust performance compared to
previous YOLO versions. This paper presents a comprehensive case study on the application of the YOLOvVS algorithm for
accurate and real-time object detection. YOLOV8 adopts an anchor-free detection approach, which eliminates predefined
bounding box anchors and improves the model’s adaptability to diverse object sizes and shapes.
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I. Introduction

Object detection has emerged as one of the most essential capabilities in the field of computer vision, enabling machines
to perceive, analyze, and interpret visual data from real-world environments. Its applications span across numerous domains
such as autonomous vehicles, surveillance systems, medical diagnostics, military intelligence, agriculture automation, and
industrial quality inspection. With the growing demand for real-time and highly accurate detection systems, deep learning-
based models have become the primary solution, outperforming traditional computer vision techniques. Among these
advanced models, the YOLO (You Only Look Once) family has evolved as one of the most efficient and popular object

detection frameworks due to its high inference speed and strong detection accuracy.

YOLOVS, developed by Ultralytics, is the latest and most advanced version in the YOLO series. It introduces innovative
improvements in network architecture, training strategy, and detection efficiency, making it a powerful lightweight solution
for both research and industrial deployment. Unlike earlier YOLO versions that rely on anchor-based bounding box
predictions, YOLOv8 adopts an anchor-free detection mechanism, simplifying the training process and enabling the model to
better generalize across objects with diverse scales and shapes. This shift helps reduce complexity, eliminates manual anchor

tuning, and improves detection performance, especially in cluttered and dynamic environments.

The architecture of YOLOvVS is designed with a highly optimized backbone based on Cross Stage Partial Networks
(CSP), enabling enhanced feature extraction while reducing computational load. It integrates additional improvements in the
neck component using Path Aggregation Networks (PAN) to refine multi-scale feature fusion. The model employs a
decoupled head, where object classification and localization tasks are learned independently, resulting in faster convergence
and superior accuracy. YOLOvV8 also supports multiple model variants, ranging from lightweight YOLOv8-n to high-
performance YOLOVS-x allowing flexible deployment in both edge devices and GPU-powered systems.
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II. Literature Review

Nasridinov, and Park (2024) introduces an innovative, real-time Al posture correction service for the three major
powerlifting exercises: bench press, squat, and deadlift.Driven by the need to prevent injuries associated with incorrect form,
the system utilizes YOLOVS for object detection and MediaPipe for pose estimation to extract 3D joint coordinate data. This
data is used to train machine learning and deep learning models for detailed posture classification, with machine learning
algorithms often outperforming deep learning for this task. The study proposes a novel MultiPose Exercise Dataset (MPED),
collecting data from multiple angles and distinguishing between concentric and eccentric contractions to provide highly

specific and effective real-time corrective feedback, significantly enhancing user safety and performance.

Ultralytics.(2023) YOLOVS introduced a major shift by becoming anchor-free, simplifying model configuration and
increasing generalization to various shapes and sizes. It uses an improved CSP backbone and decoupled detection head for
independent classification and localization learning. YOLOvV8 supports multiple variants (n, s, m, I, X), enabling deployment
from mobile devices to high-performance servers. It shows superior mAP, faster convergence, and robust detection in real-
world environments like surveillance, traffic analysis, and healthcare automation. Its simplicity, efficiency, and strong

performance highlight YOLOVS as a state-of-the-art real-time object detector.

Wang et al. (2020) in the study “Relationship Between Health Status and Physical Fitness of College Students from
South China” applied data mining techniques to analyze the correlation between health indicators and physical fitness levels.
The results showed that parameters like BMI, muscle strength, and flexibility are strongly associated with overall health
conditions. Their machine learning model demonstrated that automated fitness evaluation can assist in early detection of
health risks and guide exercise interventions. This research supports the integration of Al-based analytical models into fitness

monitoring systems for accurate health prediction and personalized recommendations

Turney (2020) in “Symbiosis Promotes Fitness Improvements in the Game of Life” presented how cooperative and
adaptive systems evolve towards higher efficiency when multiple models interact. The concept of symbiosis in computational
models parallels Al-driven fitness systems, where CNNs, chatbots, and recommendation engines collaborate to improve

overall performance, accuracy, and user satisfaction

Zhao et al. (2019) in “A Fitness Landscape Analysis for the No-Wait Flow Shop Scheduling Problem with Factorial
Representation” emphasized the value of fitness landscape analysis in understanding algorithmic optimization and adaptive
search mechanisms. Although their focus was on scheduling systems, the concept of fitness optimization is relevant to the
development of adaptive health and exercise recommendation algorithms, where user parameters act as dynamic inputs that

guide personalized outputs
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I1I. Algorithm

1. YOLOVS Algorithm

With the growing popularity of digital health solutions, fitness applications that analyze human body shape using
computer vision have become increasingly valuable. Body fat estimation is an important metric in fitness
tracking, helping users monitor weight loss, muscle gain, obesity risk, and overall health. YOLOv8 can play a
vital role in such applications by detecting human body regions accurately and performing real-time body shape
analysis from images or camera feeds.

YOLOVS first detects the complete human body in an image using its advanced anchor-free object detection
mechanism. This ensures accurate bounding box prediction even for different body postures, viewing angles, and
clothing variations. Once the person is localized, additional image processing techniques and body keypoint
extraction methods (such as segmentation or integration with pose-estimation models like YOLO-Pose) can be
applied to measure important anthropometric features including body width, limb proportions, and abdominal

region size.
Working and Process

YOLOVS8 is an advanced real-time object detection and classification model.
It divides an image into small regions and predicts bounding boxes and class probabilities in one go, making it
very fast and accurate.
1. Input Image: The image is divided into grids for analysis.
2. Backbone: Extracts visual features using convolutional layers to understand shapes, colors, and structures.
3. Neck: Combines features from different layers to detect both small and large objects efficiently.
4. Head: Predicts object location (bounding boxes), confidence scores, and class labels (fat or healthy).
5. Detection: Filters out duplicate detections using Non-Maximum Suppression (NMS) and shows the final
result with labels.
YOLOVS can identify and classify multiple people in a single image simultaneously, making it suitable for

detecting body types or postures in fitness applications.
Advantages

e Provides real-time body fat detection with fast processing.
e Highly accurate object detection due to YOLOVS anchor-free model.

e  Works on mobile devices without expensive equipment.

PAGE NO: 107



ALOCHANA JOURNAL (ISSN NO:2231-6329) VOLUME 14 ISSUE 11 2025

e  Helps users monitor fitness progress regularly.
e  Useful for home-based fitness and personalized health apps.

o Low cost and easily scalable for large user groups.

Disadvantages

e Requires proper lighting and good-quality images for accuracy.
e Incorrect posture may affect measurement results.
e Loose clothing can hide body curves and reduce precision.

e Relies heavily on dataset quality and training.

Limitation

e Provides estimated results, not a medically certified fat measurement.
e Cannot assess internal visceral fat — only visible fat distribution.

e  May not work correctly for people with special medical conditions.

e Privacy concerns due to storing personal body images.

e Accuracy varies based on camera angle and distance.

2. 1D Convolutional Neural Networks (1D-CNN) for Multi-Omics Data

A Convolutional Neural Network (CNN) is a deep learning algorithm primarily used for image analysis and pattern
recognition. In this fitness application, CNN is implemented to detect the user’s health condition by analyzing uploaded body
images. The model identifies visual features such as body shape, fat distribution, and muscle visibility to determine the user’s

fitness level. Based on this classification, the system can provide personalized diet and exercise recommendations.

Working and Process

e Input: The user uploads a body image through the app interface. The image is preprocessed (resized, normalized,
and filtered) before being fed into the CNN model.

e  Convolution: The CNN applies multiple filters across the image to detect essential features such as edges, contours,
and texture patterns that represent physical attributes.

e Activation: The filtered outputs are passed through activation functions (like ReLU) to introduce non-linearity and

allow complex feature detection.
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e Pooling: Pooling layers (such as Max Pooling) are used to reduce image dimensions and retain the most important
spatial information.

e Fully Connected Layer: The extracted features are flattened and passed to a fully connected layer that classifies the
user’s fitness category (e.g., fit, overweight, underweight).

e Output: The CNN provides a final health prediction which is stored in the user’s profile and used to generate

personalized recommendations.
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Fig :- Diagram for Algorithm 1D Convolutional Neural Network (1D-CNN)

Advantages

e Automatically detects important visual health indicators from images.
e Reduces manual evaluation by providing consistent and objective fitness analysis.

e Capable of learning from large datasets, improving accuracy over time.
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Disadvantages

Limitations
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Requires a large, diverse dataset for accurate training.

Sensitive to image quality and lighting variations.

Comparison Between CNN and YOLOVS8 Algorithm

Cannot analyze internal health metrics such as heart rate or metabolic rate.

Works best when users upload clear, full-body images with consistent orientation..

| Feature || CNN (Convolutional Neural Network) || YOLOVS8 (You Only Look Once v8) |
Purbose Used mainly for image classification (decides Used for object detection and classification (identifies
P one label for a full image). and locates multiple objects in an image).

Input Type Works with a single object or person in one Can process images with multiple people or objects at
put 1yp image. once.

Outout Predicts one class label (e.g., “Fat” or Gives bounding boxes, class names, and confidence

p “Healthy™). scores for each detected object.
Architecture Sequential layers: Convolution — ReLU — Complex architecture: Backbone (feature extraction),
Pooling — Fully Connected — Output. Neck (feature fusion), Head (detection).

Speed Comparatively slower for real-time tasks because|[Very fast and real-time since it detects and classifies
p it processes the image in steps. in a single forward pass.

Accuracy High for single-class image classification tasks. High for multi-object detection and complex real-

world scenes.

Use in Fitness
Project

Suitable if you classify each image as Fat or
Healthy individually.

Suitable if you want to detect and classify multiple
people in one image or video frame.

Computatlon Low to moderate: can run on CPU. Requl_res GPU for best performance (real-time

Requirement detection).

Output Example “Healthy Person” or “Fat Person.” }?Olmdm% bo}i ar01’1’nd each person with labels like
Healthy” or “Fat.

Best Use Case Image-based fitness classification. Real-time gym or fitness monitoring with multiple

participants.
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IV. Applications

e Personalized Fitness Guidance:The application provides users with customized fitness recommendations based on their
body analysis, BMI, and health detection results using CNN. It generates personalized exercise plans and diet schedules
tailored to individual fitness goals such as weight loss, muscle gain, or general wellness.

e Progress Monitoring and Motivation:Users can visually track their transformation through before-and-after image
comparisons, helping them stay motivated and consistent. The app records daily and weekly progress, offering insights
into performance and goal achievement through data visualization.

e Automated Health Detection:The integration of CNN allows the app to automatically analyze user-uploaded images and
assess their physical health condition. This automation reduces the need for manual assessment and provides users with
immediate feedback regarding their fitness status.

e Diet and Calorie Tracking:The system helps users maintain healthy eating habits by tracking their daily food intake. It
offers a nutritional breakdown of meals, monitors calorie consumption, and ensures that users stay within their
recommended dietary limits based on their goals.

e Goal Setting and Achievement:Users can set daily or weekly goals such as calorie targets, workout duration, or weight
objectives. The app continuously tracks progress toward these goals and sends reminders or notifications to keep users
on track.

e Al Chatbot Assistance:The integrated Al chatbot acts as a personal health assistant, answering fitness-related queries,
suggesting healthy habits, and providing motivational tips. It enhances user engagement and supports users in

maintaining consistent health routines.

V. Conclusion

Convolutional Neural Networks (CNNs) remain the most effective approach for image processing tasks due to their strong
feature extraction capabilities, hierarchical learning structure, and ability to identify detailed visual patterns. While
YOLOVS provides excellent performance in real-time object detection and fast localization, it is primarily optimized for
detecting and classifying objects rather than performing deeper pixel-level analysis. CNN architectures, on the other
hand, are specifically designed to handle complex image processing operations such as segmentation, texture analysis,
and precise feature recognition. Therefore, for applications that require high accuracy in visual understanding, CNN
models are a superior choice compared to YOLOVS, offering more detailed and reliable output in image processing

tasks.
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