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Abstract—Ultrasound imaging plays a vital role in
prenatal screening and the early detection of fetal
abnormalities. However, accurately interpreting
ultrasound images can be complex, especially when early
diagnosis is crucial. Our project introduces a deep
learning-based system for fetal abnormality prediction
using ultrasound images, aimed at assisting healthcare
professionals in making prompt and reliable decisions.
By employing the Google Net architecture, the system
automatically classifies fetal ultrasound images as
normal or abnormal. The integration of Grad-CAM
visualization enhances interpretability, while the
system's user-friendly web interface allows for efficient
image upload and result visualization. This approach
improves diagnostic accuracy, reduces interpretation
time, and supports healthcare professionals in providing
better prenatal care.

Index Terms—Fetal Abnormality Detection, Ultrasound
Imaging, Deep Learning, Google Net, Grad-CAM.

I INTRODUCTION

In the field of prenatal healthcare, early and accurate
detection of fetal abnormalities is essential for
ensuring appropriate medical intervention and better
outcomes. Every year, millions of expectant mothers
undergo ultrasound imaging to monitor fetal health,
yet the interpretation of these images remains a
challenging task due to variations in fetal position,
image quality, and the presence of subtle
abnormalities.  Misinterpretation or delays in
diagnosing fetal conditions can significantly affect
prenatal care and fetal well-being.

With advancements in Artificial Intelligence (Al) and
Deep Learning (DL), there has been a transformative
shift in medical image analysis, enabling automated,
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accurate, and faster diagnostic processes. Techniques
such as convolutional neural networks (CNNs) have
proven to be effective in analyzing medical images,
including ultrasounds. Our project leverages the
GoogLeNet (Inception) architecture to automatically
detect fetal abnormalities from ultrasound images.
Additionally, the use of Grad-CAM visualizations
enhances the interpretability of model predictions,
providing healthcare professionals with crucial
insights.

Our system aims to improve diagnostic accuracy,
reduce interpretation time, and support healthcare
professionals by providing a reliable tool for early
abnormality screening. By integrating deep learning
with user-friendly web interfaces, the project strives to
make fetal abnormality detection more accessible and
efficient in clinical practice.

Il LITERATURE SURVEY

Existing System:

Traditional fetal abnormality detection methods
primarily rely on manual interpretation of ultrasound
images by radiologists. These methods are not only
time-consuming but also prone to human error,
especially when abnormalities are subtle or rare.
Conventional  techniques include image-based
analysis using basic pattern recognition methods or
manual measurements of fetal structures. While
effective in some cases, these approaches often lack
consistency and accuracy, particularly when
performed under varying clinical conditions.

With the rise of deep learning in medical image
analysis, Convolutional Neural Networks (CNNSs)
have shown remarkable success in tasks such as
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classification, segmentation, and abnormality
detection. Previous studies have employed models like
AlexNet, VGG, and ResNet for detecting fetal
abnormalities, but many face challenges related to
overfitting, limited interpretability, and computational
efficiency. Furthermore, most existing solutions do
not integrate visualization techniques, making it
difficult for clinicians to understand how the model
arrives at a specific diagnosis.Proposed System:
Our proposed system aims to overcome these
limitations by utilizing the GoogLeNet (Inception)
architecture for automatic classification of fetal
ultrasound images as normal or abnormal. To enhance
model interpretability, Grad-CAM visualization is
employed to highlight critical regions within the
images that influence the classification decision. The
system is implemented as a web-based tool, enabling
healthcare professionals to upload ultrasound images
and obtain real-time diagnostic insights. This
integration of advanced deep learning techniques with
interactive web functionality improves diagnostic
accuracy, supports faster decision-making, and offers
a more transparent evaluation process.

I METHODOLOGY
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Fig 4.1:Flow diagram

The diagram outlines a process where ultrasound
images are denoised, binarized, and segmented to
extract key fetal features. These features are then
analyzed by a CNN model, which classifies the fetus
as normal or abnormal, enhancing early and accurate
fetal abnormality detection. The algorithms used are as
follows:

1.Image Processing
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GoogLeNet (Inception) Model: A deep convolutional
neural network that automatically extracts important
spatial features from fetal ultrasound images to
accurately classify normal and abnormal cases.
2.Image Enhancement

Denoising and Binarization Techniques: Methods
applied to improve ultrasound image quality by
reducing noise and enhancing contrast, helping the
model focus on relevant fetal structures.

3. Explainability

Grad-CAM Visualization: A technique that highlights
the important regions in the ultrasound image
influencing the CNN’s decision, providing
interpretability and helping clinicians understand the

model’s predictions.
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Fig 4.2: Architectural diagram

This diagram illustrates the basic architecture of a
Convolutional Neural Network (CNN), where
convolution and pooling layers perform feature
extraction from the input image, followed by fully
connected layers that classify the extracted features
into output categories.

IV MODULE DESCRIPTION

Image Upload Module: The healthcare professional
uploads a fetal ultrasound image to the system. The
image is pre-processed with denoising and
binarization techniques to improve clarity and
highlight important fetal features.

Image Analysis Module: The processed ultrasound
image is analysed using the GoogLeNet (Inception)
CNN model, which extracts key features and classifies
the fetus as normal or abnormal. The system also
provides visual explanations using Grad-CAM to
highlight  significant areas influencing the
classification.

Result and Reporting Module: After classification, the
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system displays the diagnosis result along with
detailed fetal parameter measurements. This helps
clinicians make informed decisions during prenatal
screening.

V IMPLEMENTATION

The GoogLeNet (Inception) CNN model was trained
and fine-tuned on a dataset of fetal ultrasound images
to accurately classify normal and abnormal cases.
Ultrasound images are pre-processed using denoising
and binarization techniques to enhance image quality
before feature extraction. Grad-CAM is integrated to
provide visual explanations of the model’s decisions.
The system is implemented using Python with
TensorFlow/Keras for deep learning, and a web-based
interface allows healthcare professionals to upload
images and receive diagnostic results. The backend
manages image processing, model inference, and
displays results, aiming to support clinicians with
reliable and interpretable fetal abnormality detection.

VI RESULTS

Fetal Abnormality Prediction Report

Patient Name: abc

Doctor Name: Dr.xyz

Prediction: Abnormal

Confidence: 0.9913

Fig 6.1 Generated Report After Analysis.

This image shows the Grad-CAM heatmap overlay on
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a fetal ultrasound scan, highlighting the regions that
the CNN model focused on to classify the fetus as
abnormal. The colored areas indicate important
features contributing to the model’s decision,
providing visual interpretability to support clinical
diagnosis.

VII CONCLUSION

Our fetal abnormality prediction system using
ultrasound images and Convolutional Neural
Networks (CNN) demonstrates a significant
advancement in prenatal diagnostic technology. By
automating the analysis of ultrasound images, the
system helps clinicians quickly and accurately classify
fetuses as normal or abnormal, reducing reliance on
manual interpretation and minimizing human error.
The integration of advanced image processing and
deep learning techniques streamlines the diagnostic
process, making it more efficient and accessible. This
project highlights the potential of Al-driven tools in
improving prenatal care and paves the way for future
innovations in early fetal health assessment. We hope
this work encourages further development of
intelligent medical imaging systems to support
clinicians and enhance patient outcomes.
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