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Deep Learning Based Image Segmentation for 

Diagnosis of Spondylolis thesis from Lumbar Spine 

X-RAY 
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Abstract: Spondylolisthesis is a condition of Spine which occurs due to slippage of vertebrae. which can causepain and resultsin 

limited mobility and nerve compression. Accurate detection in early stages important for prevention of further complications. 

Traditional methos heavily depends on human examination of X-ray images, which can cause manual errors. To improve the 

detection of spondylolisthesis in X-ray images we used deep learning techniques. YOLO (you only look once) is known for itsreal 

time processing capability and high precision, works faster, detects and segments in one step based on percentage of vertebral 

slippage, and gives more accurate results. We compared the results obtained by YOLOV8 and YOLOV11. This study supports the 

use of deep learning techniques to assist medical professionals in making more accurate assessments. 

Keywords: Spondylolisthesis,Segmentation,Augmentation,MeyerdingClassification,YOLOv8,YOLOv11 

 

I. INTRODUCTION 

Spondylolisthesis mainly occurs in lower back that is lumber spine it may also occur in thoratic spine and cervical spine but is very 

rare. This condition arises from a variety of causes, including degenerative changes, congenital defects, traumatic injuries, and 

pathological processes, with its severity classified using the Meyerding grading system. While mild cases (Grade I: 1%–25% 

slippage) may remain asymptomatic, higher grades (Grade II–V) often manifest as lower back pain, sciatica, muscle stiffness, and 

neurological deficits due to nerve compression. Accurate and timely diagnosis is critical for effective treatment planning, yet 

traditional diagnostic methodsheavily rely on manual interpretation of medical imaging—such as X-rays, MRI, CT scans, and bone 

scintigraphy—which can be time-consuming and subject tohuman error. The advent of artificial intelligence (AI) and deep learning 

technologies offers a transformative opportunity to enhance the diagnostic process for spondylolisthesis. Convolutional Neural 

Networks (CNNs), particularly when integrated with advanced object detection frameworks like You Only Look Once (YOLO), 

have demonstrated remarkable potential in medical image analysis. These tools enable automated detection, localization, and 

classification of anatomical structures, significantly reducing diagnostic time while improving consistency and precision. Despite 

these advancements, the application of YOLO-based image segmentation to lumbar spine X-ray images for spondylolisthesis 

detection remains underexplored, presenting a compelling avenue for research and innovation. This study introduces an AI-driven 

approach to detect and classify spondylolisthesis from lumbar spine X-ray images using YOLO-based segmentation. The primary 

objective is to develop a system capable of analysing vertebral alignment, identifying slippage, and grading its severity in an 

automated manner. By leveraging deep learning, this project aims to streamline the diagnostic workflow, offering a faster, more 

reliable tool for clinicians to assess spondylolisthesis and plan interventions. The following sections outline the methodology, 

implementation,andevaluationofthisnovelsystem,withthepotentialtorevolutionizespinaldiagnosticsandimprove patient outcomes. 

 

II. LITERATURESURVEY 

In [1The research paper titled "Using Deep Transfer Learning to Detect Scoliosis and Spondylolisthesis from X-ray Images" by 

Mohammad Fraiwan, Ziad Audat, Luay Fraiwan, and Tarek Manasreh (2022) explores a deep learning-based solution for detecting 

spinal disorders, specifically scoliosis and spondylolisthesis, directly from X-ray images. The study aims to eliminate the need for 

manual measurements, which are time-consuming and error-prone, by utilizing automated classification through deep transfer 

learning. A dataset of 338 labeled X-ray images collected from King Abdullah University Hospital was used, including 188 

scoliosis, 79 spondylolisthesis, and 71 healthy cases. The images underwent preprocessing such as grayscale-to-RGB conversion, 

resizing, and data augmentation techniques like random flips and pixel translation to enhance model robustness. 
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Abstract : The implementation of a Massive MIMO-based 6G communication system with Full Duplex 

(FD) and Half Duplex (HD) aims to enhance spectral efficiency and network capacity while addressing self- 

interference challenges. The project is executed in two phases: first, implementing FD with and without 

Self-Interference Cancellation (SIC) and Reconfigurable Intelligent Surfaces (RIS); second, comparing FD 

with HD in terms of spectral efficiency, interference management, and overall system performance. 
 

 

simultaneous transmission and reception on the same frequency band. Key performance metrics such as Signal-to-Noise Ratio 

(SNR), Bit Error Rate (BER), Mean Square Error (MSE), and data rates are analyzed using MATLAB to compare FD with SIC 

and RIS against traditional HD systems. The results demonstrate that FD, when integrated with SIC and RIS, significantly 

improves spectral efficiency and data throughput while reducing latency, making it a promising technology for next-generation 6G 

networks. 

IndexTerms - 6G Communication, Full Duplex (FD), Half Duplex, Self-Interference Cancellation (SIC), Reconfigurable 

Intelligent Surfaces (RIS), Massive MIMO, Signal-to-Noise Ratio (SNR), Bit Error Rate (BER), Mean Square Error (MSE), 

Throughput Optimization, Terahertz (THz) Communication, mm Wave Technology, Spectral Efficiency, Zero Forcing 

(ZF) Method, MATLAB Simulation. 

 

 

 

I. INTRODUCTION 

Wireless communication systems are evolving rapidly to meet the ever-increasing demand for higher data rates, lower 

latency, and improved spectral efficiency. Current wireless technologies rely on multiple-input multiple-output (MIMO) systems, 

orthogonal frequency division multiplexing (OFDM), and frequency-division or time-division duplexing techniques. However, 

these conventional methods still face limitations in maximizing resource utilization. 

Importance: MIMO technology optimizes spectral efficiency, increases data throughput, and enhances network resilience. Its 

ability to support ultra-reliable low-latency communication (URLLC) makes it essential for applications such as autonomous 

systems, remote healthcare, and smart infrastructure. Furthermore, advancements in MIMO contribute to sustainable wireless 

networks by improving power efficiency and mitigating interference. 

SIC techniques, including digital and analog cancellation, are employed to mitigate self-interference in FD 

systems, enabling 
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Abstract:  Cognitive Image Processing (CIP) analyzes and extracts meaningful data from images, aiding 

sectors like banking and healthcare. The manual entry of bank details into forms is prone to typographical 

errors and is time consuming. This paper presents an automated approach using CIP to extract relevant details 

from bank passbook images and auto fills bank forms. The system integrates image processing techniques to 

enhance text clarity and Optical Character Recognition (OCR) to extract relevant details with Natural 

Language Processing (NLP) techniques, including Regular Expressions (Regex) and Levenshtein Distance to 

enhance text extraction accuracy. The extracted data is used to automatically fill the forms. A user-friendly 

mobile application is developed using Replit. The application auto-fills bank forms, reducing typographical 

errors and improving efficiency. Users can capture passbook images, verify extracted details, and edit as 

needed. This solution streamlines form-filling, minimizing errors and saving time. 

 

Index Terms – Cognitive Image Processing, Tesseract OCR, NLP, Regex, Levenshtein Distance, Bank 

Form Automation. 

1. INTRODUCTION 

Banking processes often require customers to manually enter details from their passbooks into withdrawal and 

deposit forms. This process is often time consuming and prone to typographical errors. Cognitive Image 

Processing (CIP) aims to automate this by extracting relevant information from bank passbook images and 

using it to auto fill banking forms such as withdrawal and deposit forms. The proposed system leverages image 

processing, Tesseract OCR for text extraction and NLP techniques [5] such as Regex and Levenshtein Distance 

for text refinement and correction. The system enhances efficiency and accuracy in data entry, reducing human 

intervention and potential errors. There is no direct reference for the implementation of this work so, to develop 

a reliable and effective solution, specific techniques such as Tesseract OCR [1], Regular Expressions (Regex) 

[3], BERT [2] and Levenshtein Distance [4] are adapted from existing research papers. These individual 

techniques, drawn from the literature, are integrated into the custom workflow to achieve accurate and 

automated data extraction from passbook images. 

2. IMPLEMENTATION METHODOLOGY 

This system is implemented in two phases. In the first phase, passbook samples of two banks are collected. 

Image processing techniques are applied on these samples to enhance text clarity. Two OCR models, Tesseract 

OCR and Easy OCR are used to extract text from preprocessed images. Since the extracted text often contain 

errors and unwanted characters, NLP techniques are employed to clean the extracted text. Specific fields like 

Name, Account Number, Branch Code and IFSC Code are extracted using Regex and Spacy. To correct errors 

in IFSC Code and extract accurate branch names, Levenshtein Distance and BERT are used.  
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Abstract:  Plastic waste scattered in public spaces such as streets, parks, and industrial areas poses a major 

environmental concern. Traditional waste collection methods are labor-intensive, time-consuming, and often 

ineffective in covering large areas. To address this issue, an intelligent robotic system is proposed for the 

detection and collection of plastic bottle waste. The system utilizes a Raspberry Pi to control the robot and 

process input data. For object detection, a deep learning model, YOLOv8, based on Convolutional Neural 

Networks , is employed to identify and classify plastic bottles in real-time camera footage. The model is 

trained on a curated dataset of plastic waste images to ensure reliable detection. Once a plastic bottle is 

identified, the robot uses a mechanical arm to pick it up and place it into a collection bin. This system 

enhances the efficiency and safety of waste collection, particularly in hard-to-reach or hazardous areas. By 

reducing human involvement and automating the process, the proposed solution contributes to a cleaner, 

smarter, and more sustainable environment.  

 

Index Terms - Robotic Waste Collection, Waste Detection, Image Processing, Raspberry Pi Camera, 

OpenCV, Real-time Waste Monitoring, Deep Learning, Smart Waste Management, Autonomous 

Robot, Efficiency and Cleanliness, Vision-Based System. 
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Abstract

This project addresses the challenge of predicting how a person may look in the future or how they appeared in the past

using a single photograph. While existing methods mainly focus on altering texture, they often neglect changes in head

shape that naturally occur during the aging process, limiting their effectiveness, especially when applied to images of

children. To tackle this issue, a novel approach is introduced that employs a multi-domain image-to-image generative

adversarial network architecture. This innovative framework captures a continuous bi-directional adversarial aging

process in its learned latent space. By training our network on the FFHQ dataset, meticulously annotated for age, gender,

and semantic segmentation, establishing fixed age classes as reference points to approximate seamless age

transformation, our model is capable of generating full head portraits spanning ages 0 to 70 years from a single input

photograph, encompassing both texture and head shape modifications. Through extensive experimentation across

diverse datasets, it showcases substantial enhancements over existing techniques, underscoring the efficacy and

versatility of our proposed methodology.

Keywords: Head shape, single input photograph, bi-directional, semantic segmentation, efficacy

Face Aging Using Generative Adversarial Network

HOME ALL JOURNALS SPECIAL ISSUES MEMBERS INFORMATION

INITIATIVES WHO WE ARE SUBSCRIPTION CONTACT US

12/16/25, 4:15 PM Face Aging Using Generative Adversarial Network – STM Journals

https://journals.stmjournals.com/joipprp/article=2025/view=201829/ 1/3

https://journals.stmjournals.com/
https://journals.stmjournals.com/
https://journals.stmjournals.com/journals-master/
https://journals.stmjournals.com/special-issues/
https://journals.stmjournals.com/
https://journals.stmjournals.com/policies/
https://journals.stmjournals.com/contact-us/


Journal of Data Analytics and Intelligence  

 Vol: 1 No: 1 Jan 2025 

 

 

 1 © Tekigate Publisher 

Deep Learning Prowess for Unmasking Truth with 
Deepfake Detection 
1Sharmili Nukapeyi , 2Parupudi Rakshita and 3Vinnakota Sai Nandini 
1,2,3 Department of CSE, GVP College of Engineering, Visakhapatnam 530048, A.P, India  
E-mail: logintosharmij@gmail.com; parupudirakshitha@gmail.com; vinnakotasainandini@gmail.com 
 
Abstract. Deepfakes pose significant challenges in the digital age, enabling the creation of highly realistic but fake 
content that can deceive both human observers and automated systems. This study presents a comprehensive 
approach to deepfake detection by leveraging the strengths of deep learning architectures, specifically VGG19 for 
image-based detection and MobileNet for video-based detection. We conduct extensive experiments on publicly 
available datasets to evaluate the effectiveness of our models. Our results demonstrate that the proposed method 
achieves superior accuracy, precision, recall, and F1-score compared to existing state-of-the-art techniques. 
Additionally, we introduce novel preprocessing steps that enhance detection performance by focusing on subtle 
inconsistencies in facial expressions and temporal dynamics. The findings of this study underscore the potential of 
deep learning in mitigating the threats posed by deepfakes and provide a robust framework for future advancements 
in this critical area of cybersecurity. 
 
Keywords: Deepfake detection; Deep learning; Convolutional Neural Networks (CNN); VGG19; MobileNet. 
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Nomenclature 

Abbreviation Expansion 
DL Deep Learning 
GAN Generative Adversarial Networks 
STIL Spatial-Temporal Inconsistency Learning 
S-MIL Sharp Multiple Instance Learning 
CViT Convolutional Vision Transformer 

1. Introduction 

The rapid advancement of DL has facilitated the creation 
of highly realistic deepfakes, which have raised 
significant concerns regarding impersonation, fraudulent 
activities, privacy violations, and the propagation of 
misinformation. Deepfakes, generated through 
algorithms like GAN and Autoencoders, blur the line 
between reality and fiction, posing profound challenges 
in distinguishing between genuine and manipulated 
media. Recent incidents underscore the destructive 
potential of deepfake technology: In India, the emergence 
of AI-generated morphed videos involving actors like 
Rashmika Mandanna and Katrina Kaif sparked public 
outcry and highlighted the urgent need to combat 
deepfake misuse. Additionally, in 2023, Binance disclosed 
that crypto fraudsters exploited deepfakes to deceive the 
crypto exchange's verification processes, further 
emphasizing the critical necessity for robust detection 
methods. In China, a fraudster used face-swapping 
technology during a video call to impersonate a friend 
and defraud millions of dollars, illustrating the  

Tangible financial and reputational risks posed by 
deepfake manipulation. These incidents underscore the 
urgent need to develop and deploy advanced detection 

technologies to safeguard against the pervasive threat of 
manipulated media. 

This study aims to address this critical issue by 
proposing an advanced DL method to effectively 
differentiate between authentic and altered images and 
videos. Such differentiation is crucial for combating the 
proliferation of deepfake content, which threatens public 
trust and societal well-being. Researchers employ 
various DL techniques to combat the rising threat of 
manipulated media, with approaches like STIL by Gu and 
Chen, S-MIL by Li and Lang, CViT by Wodajo and Atnafu, 
and neural network-based methods advocated by Badale 
and Darekar. Additionally, Hsu, Zhuang, and Lee focus on 
pairwise learning for deepfake image detection, while 
Peng, Guo, and Liu propose DeepFidelity to enhance 
detection accuracy. Comparatively, Li and Lang analyze 
deepfake detection techniques, favoring VGG19, while 
Heidari and Navimipour conduct a systematic review 
emphasizing understanding the deepfake generation and 
GAN architectures. These collective efforts aim to combat 
the proliferation of manipulated media effectively. 
Meanwhile, numerous studies explore novel approaches 
to detect DeepFake videos, such as ID-Reveal by 
Cozzolino and Rossler, YOLO face detection and 
InceptionResNetV2 CNN by Ismail and Elpeltagy, and a 
hybrid CNN-RNN model proposed by Suratkar and Kazi. 
Gupta and Raja offer a comprehensive review of various 
detection methods, and Rafique and Gantassi present an 
automated approach utilizing DL and ML techniques. 
Lastly, Wu and Jin propose the Multisemantic Path Neural 
Network for robust detection. Each study contributes 
significantly to the ongoing battle against the spread of 
DeepFake content, offering distinct perspectives and 
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