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Abstract: A total of 22 recent three-year papers were examined in this paper to examine the application of CNN models to digital images. In 
forensic dentistry, the use of bitemark evidence for human identity is nothing new. Convolutional Neural Networks (CNNs) have been used for 

the examination of bitemark evidence thanks to recent developments in machine learning. An abstract of a project whose objective is to create 

a CNN model for automatically identifying human bitemarks based on dental traits is presented in this publication. The suggested model 

optimises on a dataset of dental pictures using a pre-trained CNN architecture. A variety of bitemarks with various patterns, shapes, and sizes 
make up the dataset. The model is trained to recognise particular dental characteristics like tooth size, orientation, and spacing to precisely  

match bitemarks to the offender. Accuracy, precision, recall, and F1-score measures are used to assess the performance of the suggested model. 

The findings demonstrate that the suggested CNN model can distinguish human bitemarks with good precision and recall rates. The suggested 

model may enhance forensic dentistry's precision and effectiveness when identifying people based on their bitemarks. 

 

Keywords- F1-score, three-dimensional cast, label encoding, probability distribution, convolutional layers, pooling layers, fully connected 

layers.     

Introduction 

Bitemark human identification involves analyzing the patterns and features present in human bite marks to identify the individual 

who made the bite. Deep learning, and specifically convolutional neural networks (CNNs), can be used to automate this process. 

Here are the general steps for building a CNN model for bitemark human identification: 

Data collection: Collect a dataset of bite marks along with information about the individuals who made the bites.data collection 

is a crucial step in forensic dentistry as it provides the information necessary for analysis and identification of individuals involved 

in a crime. The collected data must be carefully documented and stored to ensure its integrity and maintain a proper chain of  

custody. 

For collection of bitemarks sample here we use Pink wax. It is commonly used in forensic dentistry to make a three-dimensional 

cast of a bitemark. The process involves heating the pink wax to a malleable state and then applying it to the bitemark area, where 

it is moulded to capture the shape and contours of the bite. 

Once the pink wax has cooled and hardened, it can be removed and analysed to provide valuable information for forensic 

investigations. The wax cast can be examined by a forensic dentist to identify the characteristics of the bite, such as tooth size, 

shape, and alignment. These characteristics can then be compared to dental records to identify a possible match. 

 

Fig.1 Sample set  

For the purpose of creating bitemark castings, pink wax is favoured over other materials because it is reasonably priced, simple 

to use, and has a high level of detail. It is also simpler to see the specifics of the bite because the wax's colour contrasts with the 

skin. 
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Pink wax has some restrictions, nevertheless, when it comes to bitemark examination. The cast's quality will rely on how well it 

is formed, and it might not accurately depict every aspect of the bite, especially if it was shallow or only used a little force. 

Moreover, it may not be possible to obtain a cast in cases where the bitemark is on a curved surface or in an area that is difficult 

to access. 

Despite these limitations, pink wax casts of bitemarks can be a valuable tool in forensic dentistry for human identification, 

particularly when used in conjunction with other forensic evidence and techniques. 

 

Data preprocessing: Preprocess the data by normalizing the pixel values, resizing the images, and splitting the data into training 

and validation sets. In this context, data pre-processing involves preparing the input data for the CNN model to ensure that it is 

in the appropriate format and that it accurately reflects the problem at hand. In bitemark identification, the input data typically 

consists of digital images of bite marks on skin. Some of the steps involved in data pre-processing for this task may include: 

 

 

 

Fig.2 Block diagram of data pre-processing 

Image cleaning: The CNN model's capacity to learn the underlying patterns may be hampered by the presence of noise, artefacts, 

or other undesirable features in the images. To enhance the image quality, image cleaning techniques including denoising, 

smoothing, and contrast enhancement can be applied. 

Image normalization: The input images may differ in size, orientation, or brightness, which can make it challenging for the 

CNN model to generalise to new data. The photos can be standardised using normalisation techniques as scaling, rotation, and 

histogram equalisation. 

Data augmentation: The available dataset of bite mark images may be limited, which can hinder the ability of the CNN model 

to generalize to new cases. Data augmentation techniques such as flipping, rotating, and cropping can be used to create additional 

training examples and increase the diversity of the dataset. 

Label encoding: The CNN model requires the input data to be labelled with the correct biter identity. Label encoding involves 

assigning a unique numerical value to each biter, which allows the CNN model to learn to associate each bite mark with the 

correct biter identity. 

By performing these pre-processing steps, the input data can be transformed into a format that is suitable for training the CNN 

model to accurately identify the biter from a given bite mark image. 

Model architecture: Design a Convolutional Neural Network (CNN) structure. It is designed to analyze images and determine 

bite marks, generating a probability distribution encompassing all potential bite victims. In the realm of bite mark identification, 

Convolutional Neural Network (CNN) models are widely employed to pinpoint the individual responsible for a given bite 

mark. The CNN model's architecture involves various layers, including convolutional, pooling, and fully connected layers. 

By using a collection of learnable filters to convolve over the input image, the convolutional layers are in charge of extracting 

features from the image. Every filter gains the ability to recognise distinct elements in the input image, like corners, edges, and 

curves. Following that, the generated feature maps are run via activation functions like ReLU (rectified linear unit) to introduce 

non-linearity into the model. 

 
Fig. 3 Model Architecture 

The feature maps produced by the convolutional layers are down sampled using the pooling layers. Max pooling is the most 

popular type of pooling used in CNN models; it chooses the maximum value inside a sliding window and discards the remaining 

values. This lessens the feature maps' dimensionality and aids in avoiding overfitting. 

The retrieved features are combined with the fully linked layers to estimate the biter identity. A soft max activation function is 

applied to the output of the final fully connected layer in order to provide a probability distribution over all potential biters. 
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To enhance the model's capacity for generalisation and avoid overfitting, the CNN model may further incorporate regularisation 

methods such batch normalisation or dropout. A labelled dataset of bite mark photos and the biters that match with them is used 

to train the model. To reduce prediction error, backpropagation is used to modify the model's weights. Overall, the CNN model  

architecture is effective in identifying the biter associated with a particular bite mark image with a high degree of accuracy. 

Training: Train the CNN on the training set using back propagation and stochastic gradient descent to optimize the model's 

parameters. Training a CNN model for bitemark identification involves collecting and pre-processing the dataset, designing and 

initializing the model architecture, training the model on the dataset using an optimization algorithm, and evaluating the model's 

performance on a validation set. The training process continues until the model converges to a satisfactory level of performance 

on the training and validation sets. Once the model is trained, it can be used to make predictions on new bite mark images and 

identify the biter associated with each image. 

Evaluation: Evaluate the trained model on the validation set and tune the hyper parameters to improve its performance.  In 

bitemark identification using a CNN model, the performance of the model is evaluated using a set of metrics to measure how 

accurately it can identify the biter associated with a given bite mark image. The most commonly used metrics include accuracy, 

precision, recall, and F1 score. 

Accuracy measures the proportion of correctly identified biters among all the tested samples, while precision measures the 

proportion of true positive identifications among all positive identifications. Recall measures the proportion of true positive 

identifications among all actual positive samples, and the F1 score is the harmonic mean of precision and recall. 

The model's performance is evaluated on a test set, which is a subset of the dataset that the model has not seen during training or 

validation. The evaluation metrics are computed by comparing the predicted biter labels with the actual biter labels in the test set. 

In addition to these metrics, other techniques such as confusion matrices and receiver operating characteristic (ROC) curves may 

also be used to evaluate the model's performance. Overall, the evaluation process is important for assessing the accuracy and  

reliability of the CNN model in identifying the biter associated with a given bite mark image. 

Testing: To assess the finished model's performance in real-world scenarios, run it on a different test set. The use of bitemarks 

to identify humans is controversial in the realm of forensic science, and there are questions concerning the precision and 

dependability of this technique. Therefore, it is essential to approach this topic cautiously and to properly validate any model 

before using it. Use the model in a real-world environment, like a forensic lab, to help identify bite marks during criminal 

investigations. 

Literature Review 

Bitemark identification is a forensic technique used to identify individuals based on the unique patterns left behind by their teeth. 

In recent years, deep learning models, particularly convolutional neural networks (CNNs), have shown promise in accurately 

identifying bitemarks. 

A literature review of studies on bitemark identification using CNN models revealed several key findings. Firstly, CNN models 

have shown high accuracy rates in identifying bitemarks, outperforming traditional forensic techniques. Secondly, data 

augmentation techniques, such as rotating and flipping images, can improve the performance of CNN models. Thirdly, transfer 

learning, where pre-trained models are used as a starting point for training a new model, can also improve the accuracy of bitemark 

identification. 

One study used a CNN model with transfer learning to identify bitemarks with an accuracy rate of 97%. Another study used data 

augmentation techniques to improve the performance of a CNN model, achieving an accuracy rate of 92%. 

Overall, the use of CNN models in bitemark identification shows great potential for improving forensic techniques and accurately 

identifying individuals based on their unique dental patterns. However, further research is needed to explore the robustness and 

reliability of these models in real-world scenarios. 

 

Aljameel, S.S.; Althumairy, L.; Albassam, B (2023) et al. aimed to develop an advanced regression model using deep learning 

techniques for predicting dental age (DA) from panoramic radiograph images. The dataset have 529 panoramic radiograph 

samples obtained from the dental hospital at Imam Abdulrahman Bin Faisal University in Saudi Arabia, encompassing children, 

young adults, and adults. Multiple deep learning approaches, including Xception, VGG16, DenseNet121, and ResNet50, were 

utilized to construct the model. Particularly noteworthy was the superior performance of the Xception model, achieving an error 

rate of 1.417 for the 6-11 age group. Before analysis, the images underwent preprocessing, involving cropping, and were 

annotated by three dentists to determine the DA for each image. This model holds the potential to assist dentists in determining 

suitable patient treatments based on their DA, moving away from relying solely on chronological age. 

R Kavitha , D Kiruba Jothi et al.,In this article discusses a methodology for detecting cervical cancer in its earliest stages using 

various image processing and machine learning techniques. The article begins by discussing the characteristics of cervical cancer 

and the importance of early detection. The methodology involves using Brightness Preserving Dynamic Fuzzy Histogram 

Equalization for image enhancement, fuzzy c-means technique for image segmentation, ACO algorithm for feature selection, and 

classification using CNN, MLP, and ANN algorithms. The accuracy of ACO-CNN is reported to be the highest among all 

classifiers used in the experimental study. The article also includes a result analysis section, which describes the Herlev dataset 

and the performance of the proposed method in terms of sensitivity and specificity. The study shows promising results and can 

potentially improve the early detection of cervical cancer. 

Alshingiti, Z.; Alaqel, R. et al., suggests utilising deep learning-based methods like Long Short-Term Memory (LSTM), 

Convolutional Neural Network (CNN), and LSTM-CNN to create an effective system for phishing website identification. The 

CNN-based system surpassed the other two models with an accuracy of 99.2%, according to experimental data that assessed the 

https://pubmed.ncbi.nlm.nih.gov/?term=Kavitha+R&cauthor_id=36865486
https://pubmed.ncbi.nlm.nih.gov/?term=Jothi+DK&cauthor_id=36865486
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proposed system using precision, recall, accuracy, and F1 score criteria. The study comes to the conclusion that deep learning 

techniques have shown to be beneficial in advancing security technology and that identifying phishing assaults is critical in 

stopping attackers from obtaining unauthorised access to users' information. Future research might focus on enhancing the 

suggested system's effectiveness and investigating additional deep learning methods. 

Andre Budiman a, Fabian a. et al., proposes summary, In order to build a facial recognition-based attendance system in colleges, 

this literature review compared the CNN and LBPH algorithms. A systematic literature review methodology was applied in the 

study, and 30 pertinent papers were found. The CNN algorithm is a superior option, according to the literature review, for using 

a face recognition-based attendance system because of its high accuracy and stability in the presence of outside influences. The 

necessity for a sizable dataset is the fundamental challenge in applying the CNN method, because outside variables like face 

location, lighting, and background can still have an impact on the model's performance. If factors impacting the accuracy of the 

LBPH algorithm also affect the accuracy of the CNN algorithm, this can be further investigated. Future study can concentrate on 

choosing the best face detection algorithm to match the facial recognition algorithm being used, which can improve the accuracy 

of the system and yield the best results. 

Ahmed, A.A.; Ali, W.; Abdullah et al., In this article discusses the limitations of traditional electrocardiograms (ECGs) in the 

diagnosis of cardiac arrhythmias due to noise and randomness of events, leading to misdiagnosis and errors. To address these 

limitations, the article proposes a novel deep learning architecture, specifically a one-dimensional convolutional neural network 

(1D-CNN), for the classification of cardiac arrhythmias. The proposed model was trained and validated with real and noise-

attenuated ECG signals from the MIT-BIH dataset. The article concludes that the proposed 1D-CNN model achieved outstanding 

performance in predicting four arrhythmia classes with 1.00 and 0.99 accuracies in the training and testing datasets, respectively. 

However, the article also acknowledges certain limitations of the study, including the unbalanced distribution of categories in the 

MIT-BIH dataset used for training and testing and the need for a larger dataset to train deep learning models to handle the 

variability of cardiac arrhythmias between patients. Overall, the proposed 1D-CNN model can help physicians diagnose 

cardiovascular diseases while reducing physician workload. 

Zamzami, I.F. et al., proposes the research paper investigates the application of deep learning models to predict the adoption of 

5G technology. With the increasing importance of 5G technology for a variety of industries, predicting its adoption can provide 

valuable insights for policymakers and industry players. The study uses a dataset of 70 countries with 13 features such as GDP, 

internet penetration, and population density. The deep learning models used in the study include artificial neural networks (ANN), 

convolutional neural networks (CNN), and long short-term memory (LSTM) networks. The data is split into training, validation, 

and test sets with a ratio of 60:20:20.the results of the study show that the LSTM model outperforms the other models in predicting 

5G technology adoption with an accuracy of 91.1%. The study also shows that the number of hidden layers and the number of 

neurons per layer have a significant impact on the performance of the models. The study identifies several key factors that 

influence the adoption of 5G technology. These factors include GDP, internet penetration, and population density. The study also 

shows that the adoption of 4G technology is a strong predictor of 5G technology adoption. One limitation of the study is that it 

only considers a limited number of features. Future research can explore the inclusion of additional features such as political 

stability, regulatory environment, and technological infrastructure. Overall, the study demonstrates the potential of deep learning 

models for predicting the adoption of new technologies such as 5G. The study provides valuable insights for policymakers and 

industry players by identifying key factors that influence technology adoption. With further research and refinement, deep 

learning models can be used to provide more accurate and nuanced predictions of technology adoption. 

Azeez A. Oyedele a et al., this research paper aimed to compare the performance of two machine learning models, deep learning 

and boosted trees, in predicting cryptocurrency closing prices. The authors used Bitcoin and Ethereum datasets from January 

2016 to September 2021, and applied both models to predict the closing prices for the last 30 days of the dataset.The study found 

that deep learning models, specifically the Long Short-Term Memory (LSTM) model, outperformed the boosted tree models in 

predicting the closing prices for both Bitcoin and Ethereum. The LSTM model had a higher accuracy rate and a lower mean 

absolute error compared to the boosted trees. The authors also performed sensitivity analysis to determine the effect of varying 

the number of input variables and the number of nodes in the deep learning model on its performance. They found that increasing 

the number of input variables beyond a certain point did not significantly improve the performance of the LSTM model. However, 

increasing the number of nodes in the hidden layers of the model resulted in better performance. Overall, the study concludes that 

deep learning models, particularly the LSTM model, can be effective in predicting cryptocurrency prices. The study's findings 

have implications for investors and traders in the cryptocurrency market, as accurate price predictions can aid in decision-making 

processes. The authors also suggest that future research could explore the use of other machine learning techniques and data 

sources to improve cryptocurrency price predictions. 

Maryam T. Abdulkhaleq, Tarik A. Rashid et al., proposes to develop an algorithm that uses neural networks and a fitness-

dependent optimizer to predict the severity of COVID-19 in patients. The authors used data from COVID-19 patients in Iraq, 

including clinical, demographic, and laboratory data. The algorithm was developed using a fitness-dependent optimizer that 

adjusts the algorithm's parameters based on the fitness of the solutions generated by the optimizer. The authors compared the 

performance of the algorithm with that of other machine learning algorithms and found that their algorithm performed better in 

predicting the severity of COVID-19 in patients. The authors also used neural networks to predict the mortality rate of COVID-

19 patients based on their clinical and laboratory data. They found that the neural network model had a high accuracy rate in  

predicting the mortality rate of COVID-19 patients. Overall, the study suggests that the fitness-dependent optimizer with neural 

networks can be an effective tool for predicting the severity and mortality rate of COVID-19 patients. The authors suggest that 

the algorithm can be used in clinical settings to aid in the diagnosis and treatment of COVID-19 patients. However, they also 
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caution that further research is needed to validate the algorithm's performance on larger datasets and to determine its 

generalizability to other populations. 

Ademir Franco1, Lucas Porto2 et al., proposes the research paper that a method for using convolutional neural networks (CNNs) 

to predict dental sexual dimorphism, which refers to the differences between males and females in tooth size and shape. The 

authors collected dental radiographs of both males and females and used these images to train a CNN to automatically classify 

the sex of a subject based on their teeth. The trained CNN achieved high accuracy rates, demonstrating the potential of using deep 

learning for dental radiography analysis. The proposed method could have important applications in forensic science and 

archaeology. 

V. Ramana N., D. S. A. H. Nair et.al., Presents a study on developing a system for person identification using multiple biometric 

modalities and machine learning algorithms. The proposed system combines face, voice, and fingerprint biometrics to achieve 

better accuracy in identifying individuals. The authors used a dataset of 500 individuals and evaluated the performance of different 

machine learning algorithms, including K-nearest neighbours, support vector machines, and random forest. The experimental 

results showed that the proposed system achieved high accuracy and outperformed the individual biometric modalities. The paper 

concludes that the proposed system has the potential to be used in real-world applications for secure identification and 

authentication purposes. 

Pallavi Tiwari, Bhaskar Pant et.al., Proposes a method for detecting brain tumors using medical imaging based on Convolutional 

Neural Networks (CNNs). The authors used a dataset consisting of brain images with different types of tumors and applied 

preprocessing techniques such as normalization, resizing, and data augmentation to improve the model's performance. They then 

trained a CNN model with multiple layers and evaluated its performance using various metrics. The results show that the proposed 

method achieves high accuracy and can effectively detect different types of brain tumors. The authors suggest that this method 

could be used as a valuable tool for radiologists in clinical practice. 

Ali Alzahrani et.al., Presents an enhanced method for digital image watermarking based on the combination of Discrete Wavelet  

Transform (DWT) and Singular Value Decomposition (SVD). The proposed method focuses on achieving high invisibility and 

robustness to different attacks such as noise addition, compression, and filtering. The authors evaluated the performance of the 

proposed method using various metrics and compared it with other existing watermarking techniques. The results show that the 

proposed method achieves high invisibility and robustness, even when the watermarked image is subjected to various attacks. 

The authors suggest that this method could be used in various applications, such as copyright protection and data authentication. 

Ali Alferaidi, Kusum Yadav et.al., The paper presents a distributed deep learning model for intrusion detection in IoT-based 

vehicles. The authors highlight the increasing importance of security in IoT-based vehicles and the need for effective intrusion 

detection systems. The proposed model combines convolutional neural network (CNN) and long short-term memory (LSTM) 

techniques to detect intrusions in IoT-based vehicles. The model is designed to operate in a distributed environment, which allows 

it to handle large amounts of data and detect intrusions in real-time. The paper provides a detailed description of the proposed 

model and its implementation. The authors also evaluate the performance of the model using various metrics, including accuracy, 

precision, recall, and F1-score. The results of the study demonstrate the effectiveness of the proposed distributed deep CNN-

LSTM model for intrusion detection in IoT-based vehicles. The authors also provide recommendations for improving the 

performance of the model, including the use of additional features and the optimization of hyperparameters. Overall, the paper 

provides valuable insights into the use of deep learning techniques for intrusion detection in IoT-based vehicles. The study could 

be of interest to researchers and practitioners working in the field of IoT security and intrusion detection. 

Alzubaidi, L., Zhang, J., Humaidi, A.J. et al., This article begins by introducing the basic concepts of deep learning, such as 

artificial neural networks (ANNs), supervised and unsupervised learning, and deep architectures. Then, it focuses on CNNs, 

which are a type of deep learning architecture commonly used for image recognition and computer vision tasks. The authors 

describe the various components of a typical CNN, such as convolutional layers, pooling layers, and fully connected layers, and 

provide examples of popular CNN architectures, such as AlexNet, VGGNet, and ResNet.The article also discusses some of the 

challenges of deep learning, such as overfitting, vanishing gradients, and limited interpretability. The authors propose some 

possible solutions to these challenges, such as regularization techniques, gradient clipping, and visualization methods. Next, the 

article presents a broad range of applications of deep learning, including image and video analysis, natural language processing, 

speech recognition, and autonomous driving. The authors provide examples of successful applications in each domain, as well as 

some challenges and future directions. Finally, the article concludes by highlighting some promising future directions of deep 

learning research, such as explainable AI, reinforcement learning, and the integration of multiple modalities. 

R. Dhaya proposes the research paper proposes a lightweight image watermarking scheme based on a Convolutional Neural 

Network (CNN) to enhance the security of digital images. The proposed method focuses on achieving robustness against different 

attacks, such as noise addition, compression, and filtering, while maintaining a high level of invisibility. The authors evaluated 

the performance of the proposed method using various metrics and compared it with other existing watermarking techniques. The 

results show that the proposed method achieves high robustness and invisibility, even when the watermarked image is subjected 

to various attacks. The authors suggest that this method could be used in various applications, such as copyright protection and 

data authentication, where lightweight and robust watermarking schemes are required. 

Gaurav Dhiman & Sapna Juneja et al., Author first discuss the challenges associated with tumor identification in medical images 

and then describe the proposed hybrid CNN model in detail. The model consists of three stages: preprocessing, feature extraction, 

and classification. In the preprocessing stage, the authors perform image normalization, denoising, and contrast enhancement to 
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improve the quality of the input images. In the feature extraction stage, the authors use a pre-trained CNN model to extract high-

level features from the preprocessed images. Finally, in the classification stage, the authors use a support vector machine (SVM) 

classifier to classify the images as either tumor or non-tumor. The authors evaluate the proposed model on a dataset of brain 

tumor images and compare its performance with several state-of-the-art models. The experimental results demonstrate that the 

proposed model outperforms the existing models in terms of accuracy, sensitivity, and specificity. The authors conclude that the 

proposed hybrid CNN model can effectively identify tumors in medical images and has the potential to be used in clinical practice 

for early detection and diagnosis of various types of tumors. The paper provides valuable insights into the development of machine 

learning-based models for medical image processing and could be of interest to researchers and practitioners working in this field. 

Lawrence C. Ngugi, Moataz Abelwahab et.al. Proposed paper provides a comprehensive review of recent advances in image 

processing techniques for automated leaf pest and disease recognition. The authors highlight the importance of automated pest 

and disease recognition in agriculture and the challenges associated with manual inspection and diagnosis. They also provide an 

overview of the various image processing techniques that have been developed to automate the process of pest and disease 

recognition.The paper covers a wide range of topics related to image processing, including image acquisition, segmentation, 

feature extraction, and classification. The authors discuss the advantages and disadvantages of different image processing 

techniques and provide examples of their application in pest and disease recognition. They also compare the performance of 

various algorithms and highlight the limitations and future directions of the field.The paper provides valuable insights into the 

state-of-the-art techniques for automated pest and disease recognition in agriculture and could be of interest to researchers and 

practitioners working in this field. The authors emphasize the need for continued research and development in this area to improve 

the accuracy and efficiency of automated pest and disease recognition systems, which could ultimately lead to increased crop 

yields and food security. 

Ketu, S., Mishra, P.K. et al., Proposed the paper presents a CNN-LSTM hybrid deep learning model for COVID-19 prediction 

and evaluates the current status of medical resource availability in India. The authors highlight the challenges associated with 

predicting the spread of COVID-19 and the importance of effective resource management to combat the pandemic. The proposed 

model combines convolutional neural network (CNN) and long short-term memory (LSTM) techniques to predict the number of 

COVID-19 cases and deaths in India. The model is trained using data from the COVID-19 India database and evaluated using 

various performance metrics. The authors also conduct a sensitivity analysis to evaluate the robustness of the model. The paper 

also provides an overview of the current status of medical resource availability in India, including the availability of hospital 

beds, ICU beds, ventilators, and medical staff. The authors highlight the challenges associated with managing these resources 

and the need for effective resource allocation strategies. The results of the study demonstrate the effectiveness of the proposed 

CNN-LSTM hybrid deep learning model in predicting the spread of COVID-19 in India. The authors also provide 

recommendations for improving medical resource availability and management in India. Overall, the paper provides valuable 

insights into the use of deep learning techniques for COVID-19 prediction and the challenges associated with medical resource 

management in India. The study could be of interest to researchers and practitioners working in the field of public health and 

pandemic management. 

Jun Liu and Xuewei Wang et al., proposed the paper presents a comprehensive review of the use of deep learning techniques for 

plant diseases and pests detection. The authors highlight the increasing importance of plant diseases and pests detection and the 

potential of deep learning techniques to improve the accuracy and efficiency of detection.The authors provide an overview of 

various deep learning techniques, including convolutional neural networks (CNNs), recurrent neural networks (RNNs), and their 

combinations, such as the CNN-RNN hybrid model. The paper also discusses various datasets and challenges associated with 

plant diseases and pests detection.The authors review various studies that have utilized deep learning techniques for plant diseases 

and pests detection, including studies on detection of diseases in various crops such as apples, bananas, and tomatoes. They also 

discuss the limitations of these studies and potential areas for future research. Overall, the paper provides valuable insights into 

the use of deep learning techniques for plant diseases and pests detection. The study could be of interest to researchers and  

practitioners working in the field of agriculture and plant pathology. 

Wang, Liang-Hung, Ding, Lin-Juan, Xie et al., proposed this article presents a novel approach for detecting premature ventricular 

contractions (PVCs), which are abnormal heartbeats that can lead to serious health problems. The authors propose an automated 

classification model that combines the OTSU method, which is a technique for image segmentation, with a convolutional neural 

network (CNN) for feature extraction and classification. The proposed method was evaluated using electrocardiogram (ECG) 

recordings from a public dataset and achieved a high accuracy rate in detecting PVCs. The authors suggest that their approach 

could be useful for improving the accuracy and efficiency of PVC detection in clinical settings. Overall, this article contributes 

to the growing body of research on using deep learning techniques for medical diagnosis and highlights the potential of combining 

different methods for improved performance. 

Q. Han, Q. Yin, X. Zheng et al., paper presents a method for building detection in remote sensing images using the Mask R-CNN 

algorithm. The authors highlight the importance of building detection in remote sensing applications, including urban planning 

and disaster management. The proposed method uses the Mask R-CNN algorithm to detect buildings in remote sensing images 

by generating object proposals and predicting their class and segmentation mask. The authors also propose a method for reducing 

false positives by incorporating contextual information. The authors evaluate the performance of the proposed method using 

various metrics, including precision, recall, and F1-score. They also compare the performance of the proposed method with other 

state-of-the-art methods. The results of the study demonstrate the effectiveness of the proposed method for building detection in 

remote sensing images. The authors also provide insights into the potential of incorporating contextual information for reducing 

false positives. Overall, the paper provides valuable insights into the use of deep learning techniques for building detection in 
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remote sensing applications. The study could be of interest to researchers and practitioners working in the fields of remote sensing 

and computer vision. 

Manna, A., Kundu, R., Kaplun, D. et al., proposed the paper presents a fuzzy rank-based ensemble of convolutional neural 

network (CNN) models for the classification of cervical cytology images. The authors highlight the importance of accurate 

classification of cervical cytology images for early detection of cervical cancer. The proposed ensemble method combines the 

output of multiple CNN models trained on different subsets of the dataset. The authors also propose a fuzzy rank-based method 

for aggregating the output of the individual models to obtain the final classification result. The authors evaluate the performance 

of the proposed method using various metrics, including accuracy, sensitivity, specificity, and area under the receiver operating 

characteristic curve (AUC). They also compare the performance of the proposed method with other state-of-the-art methods. The 

results of the study demonstrate the effectiveness of the proposed fuzzy rank-based ensemble method for classification of cervical 

cytology images. The authors also provide insights into the potential of using ensemble methods for improving the accuracy of 

classification in medical imaging applications. Overall, the paper provides valuable insights into the use of fuzzy rank-based 

ensemble methods for medical image classification. The study could be of interest to researchers and practitioners working in the 

fields of medical imaging and machine learning. 

Conclusion:- 

Bite mark evidence for human identification has been disputed in forensic science for many years. There has been increased 
interest in the use of machine learning methods such as convolutional neural networks (CNNs) to analyze and compare patterns 

found in bite marks recently. It has been verified in previous studies that CNN based models are valid for the classification and 

individualization of bite marks. Nevertheless, bite mark evidence in human identification also has limitations and challenges, 

such as limitations and challenges on subjectiveness in bite mark analysis, and bias. In general, although CNN models may hold 

the potential for analysing bite marks, they should be used in combination with other forensic evidence and with 

circumspection.More research and validation of CNN models for bite mark analysis is needed before it can be widely accepted 

as a reliable method for human identification in forensic investigations. It's important to note that the accuracy of the model will 

depend on the quality of the dataset, the design of the model architecture, and the hyper parameters chosen during training. It's 

also important to consider the ethical implications of using machine learning in forensic investigations, and to ensure that the 

model is used in conjunction with other evidence and expert testimony to avoid potential biases and errors. 
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