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Abstract: The purpose of this literature review is to provide a thorough overview of current state-of-the-art 

approaches, problems, and future possibilities in the field of fetal anomaly classification utilising deep learning 

CNN Models. The findings from the examination of the 5 influential models  will be used to build a robust and 

accurate deep learning-based system for fetal anomaly classification. This research has the potential to greatly 

contribute to improved fetal healthcare. 
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1. Introduction 

Machine learning has a subfield called deep learning, which uses artificial neural networks and algorithms 

motivated by the brain's structure and function. As opposed to traditional machine learning algorithms, which rely 

on structured data, deep learning algorithms are designed to work with unstructured data. Deep learning is a type 

of machine learning in which a model is trained to automatically execute categorization tasks on data such as 

photos, text, or audio without any human intervention. Neuronal networks, fully connected networks, 

convolutional networks, and recurrent networks are all examples of deep learning techniques. . 

This literature survey aims to provide a formal and comprehensive analysis of ten  influential research papers that 

address the classification of fetal images using deep learning methodologies. By critically examining the existing 

literature, this survey seeks to identify prevailing trends, highlight challenges, and outline potential directions for 

future research in this domain. The selected papers encompass a diverse range of topics related to fetal abnormality 

classification, including deep learning architectures, feature extraction techniques, dataset characteristics, and 

evaluation metrics. Each paper was reviewed to assess its contribution  to the field and extract key insights that 

can inform the development of an effective deep learning-based system for fetal abnormality classification. 

2. Literature Review 

The literature review begins with an explanation of the importance of foetal abnormality categorization in prenatal 

treatment. It emphasises the shortcomings of traditional approaches while emphasising the potential benefits of 

using deep learning techniques to improve classification accuracy and efficiency[22-28]. Following that, the 

survey delves into the various deep learning architectures used in the studies, such as convolutional neural 

networks, recurrent neural networks, and their variants. These architectures are evaluated, giving light on their 

advantages and disadvantages as well as providing insights into their applicability for foetal image categorization. 

.  The exponential growth of deep learning in recent years is documented by its use in an array of domains. The 

goal of deep learning, a sub-field of machine learning, is high performance and adaptability. Learn to represent 
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data as a nested hierarchy of concepts within the layers of a neural network, and deep learning will outperform 

and outflex machine learning  R. Chalapathy et al.. When the size of the dataset is larger, deep learning beats more 

traditional machine learning methods. 

3. Different Types Of Cnn Models 

A subset of Neural Networks known as Convolutional Neural Networks (CNNs) has won several Image 

Processing and Computer Vision competitions. Exciting areas of use for CNN include image classification and 

segmentation, object detection, video processing, NLP, and speech recognition. The large amount of feature 

extraction stages used by Deep CNN to automatically learn representations from data gives it a tremendous 

learning potential. The various CNN Models will be examined in this section. 

1. LeNet 

2. AlexNet 

3. ResNet 

4. GoogleNet 

5. VGG 

 

3.1 LeNet: 

 

 

Figure 1. LeNet Architecture 

Source (https://iq.opengenus.org/different-types-of-cnn-models/ ) 

The most widely used CNN architecture is LeNet, which was also the first CNN model when it was released in 

1998. Initially, the MNIST Dataset's handwritten numbers 0-9 were the focus of LeNet's development. Each of its 

seven levels can be trained independently of the others. It can take photos that are 32 pixels square, which is far 

larger than the examples used to train the network. In this case, RELU is the activation function of choice. 

3.2 AlexNet: 

Alexnet is constructed in 5 conv layers, starting with an 11x11 kernel. Dropout, ReLu activation functions, and 

max-pooling layers were used for the first time in this design for the three large linear layers. Using the network, 

we were able to divide photos into a thousand distinct groups. While the network's structure is similar to that of 

the LeNet, it has many more filters than the original LeNet and is thus better able to classify a wider variety of 

objects. Furthermore, "dropout" is used instead of regularisation to address overfitting. A simplified view of 

AlexNet's five convolution and three fully linked layers: 
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Figure 2. AlexNet Architecture 

Source (https://iq.opengenus.org/different-types-of-cnn-models/ ) 

 3.3 ResNet: 

ResNet is a popular deep learning model developed originally by Shaoqing Ren, Kaiming He, Jian Sun, and 

Xiangyu Zhang. The article "Deep Residual Learning for Image Recognition" was published in 2015. ResNet is 

now one of the most popular and successful deep learning models available. ResNets are built from what is called 

a residual block. 

This is built on the idea of "skip-connections" and makes extensive use of batch-normalization to train hundreds 

of layers without losing speed. 

 

Figure 3. ResNet Architecture 

Source (https://iq.opengenus.org/different-types-of-cnn-models/ ) 

The first thing that jumps out at us from the aforementioned graphic is the existence of a direct connection that 

bypasses multiple stages of the model. The foundation of residual blocks is the'skip connection,' as it is commonly 
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called. The output is not consistent due to the skip connection. The input 'X is multiplied by the weights of the 

layer, and a bias term is added, if the skip connection is not present. The architecture takes its cue from VGG-19, 

which influenced its 34-layer plain network and the addition of shortcut and skip connections. These residual 

blocks and skip connections transform the original design into a residual network, as seen in the schematic below. 

 

 

Figure 4. VGG-19 Architecture 

Source (https://iq.opengenus.org/different-types-of-cnn-models/ ) 

 

3.4 GoogleNet / Inception: 

 

 

Figure 5. GoogleNet Architecture 

Source (https://iq.opengenus.org/different-types-of-cnn-models/ ) 

 

According to the results of the ILSVRC 2014 competition, GoogleNet (or Inception Network, depending on who 

you ask) came out on top thanks to its error rate in the top five systems of 6.67 percent. This model is a refinement 

of prior work by Google on a notion called LeNet. This concept was inspired by the movie "Inception." Similar 

to the 22-layer GoogLeNet, the Inception Network is a deep convolutional neural network. These days, you can 
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use GoogLeNet for all sorts of computer vision tasks, such facial recognition, adversarial training, and more. Here 

is how the Inception Module appears: 

3.5 VGG: 

The VGG convolutional neural network architecture has been in use for quite some time. Research on how to 

increase the density of such networks served as the basis for this. The network employs relatively compact 3-by-

3-cell filters. The network is otherwise characterised by its simplicity, with components including a completely 

linked layer and a simple pooling layer. 

VGG was built with 19 layers, the same as AlexNet and ZfNet, to preserve the positive association between 

network depth and representational efficacy. 

One of the top networks from the 2013 ILSVRC competition, ZfNet, claims that utilising smaller filters can boost 

CNNs' efficiency. In light of these results, VGG switched out the 11x11 and 5x5 filters for a stack of 3x3 filters, 

proving that a combination of smaller filters (here, 3x3) can achieve the same outcome as a larger filter (here, 5x5 

or 7x7). Using modest filter sizes has the additional benefit of lowering the number of parameters, which in turn 

simplifies the computation. These results have motivated a new line of investigation at CNN, which is centred on 

using increasingly finer filters. 

 

Figure 6. VGG Architecture 

Source (https://iq.opengenus.org/different-types-of-cnn-models/ ) 

4. Conclusion 

The goal of this literature review is to offer readers with a comprehensive summary of the present state-of-the-art 

methods, challenges, and potential applications of deep learning CNN models in the field of foetal abnormality 
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classification. The results of this analysis of the 5 most important CNN Models will be used to develop a deep 

learning-based system that is both reliable and accurate for identifying foetal anomalies prediction. The 

advancement of prenatal care stands to benefit tremendously from the findings of this research work. 

5. References 

[1] A. Illanes and M. Haritopoulos, “Fetal heart rate feature extraction from cardiotocographic recordings 

through autoregressive model’s power spectral- and pole-based analysis,” Proc. Annu. Int. Conf. IEEE 

Eng. Med. Biol. Soc EMBS, vol. 2015-Novem, pp. 5842–5845, 2015. 

[2] A. Pinas and E. Chandraharan, “Continuous cardiotocography during labour: Analysis, classification and 

management,” Best Pract. Res. Clin. Obstet  

Gynaecol., vol. 30, pp. 33–47, 2016.  

[3]  C. Rotariu, H. Costin, A. Păsărică, and agoş Nemescu “Classification of parameters extracted from 

cardiotocographic signals for early detection of metabolic acidemia in newborns,” Adv. Electr. Comput. 

Eng., vol. 15, no. 3, pp. 161–166, 2015. 

[4] Chinnaiyan, R., Kondaveeti Sai, and P. Bharath. "Deep Learning based CNN Model for Classification and 

Detection of Individuals Wearing Face Mask." arXiv preprint arXiv:2311.10408 (2023). 

[5] Chinnaiyan, R., Prasad, G., Sabarmathi, G., Swarnamugi, Balachandar, S., Divya, R. (2023). Deep 

Learning-Based Optimised CNN Model for Early Detection and Classification of Potato Leaf Disease. In: 

Bhateja, V., Yang, XS., Ferreira, M.C., Sengar, S.S., Travieso-Gonzalez, C.M. (eds) Evolution in 

Computational Intelligence. FICTA 2023. Smart Innovation, Systems and Technologies, vol 370. Springer, 

Singapore. https://doi.org/10.1007/978-981-99-6702-5_47 

[6] D. Ayres-De-Campos, C. Y. Spong, and E. Chandraharan, “FIGO consensus guidelines on intrapartum 

fetal monitoring: Cardiotocography,” Int. J. Gynecol. Obstet., 

vol. 131, no. 1, pp. 13–24, 2015. 

[7] Das, S. et al. (2023). Crowd Monitoring System Using Facial Recognition. In: Bhateja, V., Carroll, F., 

Tavares, J.M.R.S., Sengar, S.S., Peer, P. (eds) Intelligent Data Engineering and Analytics. FICTA 2023. 

Smart Innovation, Systems and Technologies, vol 371. Springer, Singapore. https://doi.org/10.1007/978-

981-99-6706-3_50 

[8] H. Ocak, “A medical decision support system based on support vector machines and the genetic algorithm 

for the evaluation of fetal well-being,” J. Med. Syst., vol. 37, no. 2, 2013.  

[9] H. Tang, T. Wang, M. Li, and X. Yang, “The Design and Implementation of Cardiotocography Signals 

Classification Algorithm Based on Neural Network,” Comput. Math. Methods Med., vol. 2018, 2018. 

[10] Jadhav, Sarvesh, et al. "Evaluation of Consumer Behavior Regarding Food Delivery Applications in 

India." arXiv preprint arXiv:2401.14409 (2023). 

[11] K. A. Allen and D. H. Brandon, “Hypoxic Ischemic Encephalopathy: Pathophysiology and Experimental 

Treatments,” Newborn Infant Nurs. Rev., vol. 11, no. 3, pp 125–133, 2011. 

[12]  K. Agrawal and H. Mohan, “Cardiotocography Analysis for Fetal State Classification Using Machine 

Learning Algorithms,” 2019 Int. Conf. Comput. Commun. 

Informatics, ICCCI 2019, no. October, pp. 1–6, 2019 

[13] M. Arif, “Classification of cardiotocograms using random forest classifier and selection of important 

features from  ardiotocogram signal,” Biomater. Biomech. Bioeng., vol. 

2, no. 3, pp. 173–183, 2015.  

[14] M. de Sa, J. Bernardes, and A. de Campos, “Cardiotocography Data Set,” UCI - Machine Learning 

Repository, 2010.  

[15]  M. E. B. Menai, F. J. Mohder, and F. Al-mutairi, “Influence of Feature Selection on Naïve Bayes Classifier 

for Recognizing Patterns in Cardiotocograms,” J. Med. Bioeng., vol. 2, no. 1, pp. 66–70, 2013.  

[16] N. Chamidah and I. Wasito, “Fetal state classification from cardiotocography based on feature extraction 

using hybrid K-Means and support vector machine,” ICACSIS 2015 - 2015 Int. Conf. Adv. Comput. Sci. 

Inf. Syst. Proc., pp. 37– 

41, 2016  

https://doi.org/10.1007/978-981-99-6702-5_47
https://doi.org/10.1007/978-981-99-6706-3_50
https://doi.org/10.1007/978-981-99-6706-3_50


Tuijin Jishu/Journal of Propulsion Technology 

ISSN: 1001-4055 

Vol. 44 No. 05 (2023) 
 

  

4808 

[17] N. J. Ali Kadhim and J. Kadhim Abed, “Enhancing the Prediction Accuracy for Cardiotocography (CTG) 

using Firefly Algorithm and Naive Bayesian Classifier,” IOP Conf. Ser. Mater. Sci. Eng., vol. 745, p. 

012101, 2020. 

[18] P. U. Okorie, “The Significant of Biomedical Engineering to Medical Field in Nigeria The Significant of 

Biomedical Engineering to Medical Field in,” Am. J. Biomed. Sci. Eng. vol. 2, no. 1, 2015. 

[19] R. Jyothi, S. Hiwale, and P. V. Bhat, “Classification of  labour contractions using KNN classifier,” 2016 

Int. Conf.Syst. Med. Biol. ICSMB 2016, no. January, pp. 110–115, 

2017. 

[20] S. A. A. Shah, W. Aziz, M. Arif, and M. S. A. Nadeem, “Decision Trees Based Classification of 

Cardiotocograms Using Bagging Approach,” Proc. - 2015 13th Int. Conf. Front. Inf. Technol. FIT 2015, 

pp. 12–17, 2016. 

[21] S. Velappan, D. Murugan, J. Rani, and K. Rajalakshmi, “Comparative Analysis of Classification 

Techniques using Cardiotocography Dataset,” IJRIT Int. J. Res. Inf. Technol., vol. 1, no. 12, pp. 274–280, 

2013. 

[22] Chinnaiyan, R., Kondaveeti Sai, and P. Bharath. "Deep Learning based CNN Model for Classification and 

Detection of Individuals Wearing Face Mask." arXiv preprint arXiv:2311.10408 (2023). 

[23] Sungheetha, Akey. "Optimized Deep Learning Models for AUV Seabed Image Analysis." arXiv preprint 

arXiv:2311.10399 (2023). 

[24] Sungheetha, Akey. "Emotion Based Prediction in the Context of Optimized Trajectory Planning for 

Immersive Learning." arXiv preprint arXiv:2312.11576 (2023). 

[25] Sungheetha, Akey. "Revolutionizing Underwater Exploration of Autonomous Underwater Vehicles 

(AUVs) and Seabed Image Processing Techniques." arXiv preprint arXiv:2402.00004 (2023). 

[26] Jadhav, Sarvesh, et al. "Evaluation of Consumer Behavior Regarding Food Delivery Applications in 

India." arXiv preprint arXiv:2401.14409 (2023). 

[27] Das, S. et al. (2023). Crowd Monitoring System Using Facial Recognition. In: Bhateja, V., Carroll, F., 

Tavares, J.M.R.S., Sengar, S.S., Peer, P. (eds) Intelligent Data Engineering and Analytics. FICTA 2023. 

Smart Innovation, Systems and Technologies, vol 371. Springer, Singapore. https://doi.org/10.1007/978-

981-99-6706-3_50 

[28] Chinnaiyan, R., Prasad, G., Sabarmathi, G., Swarnamugi, Balachandar, S., Divya, R. (2023). Deep 

Learning-Based Optimised CNN Model for Early Detection and Classification of Potato Leaf Disease. In: 

Bhateja, V., Yang, XS., Ferreira, M.C., Sengar, S.S., Travieso-Gonzalez, C.M. (eds) Evolution in 

Computational Intelligence. FICTA 2023. Smart Innovation, Systems and Technologies, vol 370. Springer, 

Singapore. https://doi.org/10.1007/978-981-99-6702-5_47 

 

https://doi.org/10.1007/978-981-99-6706-3_50
https://doi.org/10.1007/978-981-99-6706-3_50
https://doi.org/10.1007/978-981-99-6702-5_47

