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ABSTRACT

The research aims to improve automated fetal 
head biometric identification in ultrasound im- 
ages using large-scale annotation and deep learn-
ing techniques. By leveraging public datasets,
the study investigates AI models for fetal health 
problems, extracts biometric measurements for 
age and weight prediction, and explores compos- 
ite image techniques for enhancing fetal head seg- 
mentation. The research also involves annotating 
a large-scale dataset for various computer vision 
tasks and developing a "one vs all" deep learning 
approach for accurate segmentation of fetal brain, 
Cavum septi pellucidi (CSP), and lateral ventri- 
cles (LV).
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INTRODUCTION

Automated fetal head biometric identification in 
ultrasound images plays a crucial role in assess-
ing fetal health and development. However,
current techniques often rely on manual mea- 
surements, which can be time-consuming, error- 
prone, and subject to inter-observer variability. 
Additionally, the limited availability of annotated 
datasets and challenges in image segmentation 
contribute to the issues in fetal ultrasound analy- 
sis. By applying large-scale annotation and deep 
learning, it is possible to enhance the accuracy 
and efficiency of fetal head biometry in ultra- 
sound images. This advancement in technology 
has the potential to revolutionize prenatal care, 
leading to improved fetal health assessment and 
providing better support for healthcare profes- 
sionals in their decision-making processes.
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Figure 1: AI usage for Fetal Ultrasound images

Figure 2: Framework to predict age and weight

Figure 3: Fetal age and weight prediction
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FUTURE RESEARCH

Future work will focus on expanding R&D re- 
search to deal with ultrasound videos for devel- 
oping a comprehensive fetal analysis system, as 
demonstrated in our preliminary demo.

DL and real-time processing techniques, we aim to 
create a robust system capable of performing accu- 
rate fetal health assessments and facilitating more 
informed clinical decisions throughout pregnancy.
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CONCLUSION

Figure 4: System Demo

This research advances fetal head biometric iden- 
tification in ultrasound images through large-scale
annotation and deep learning optimization. By
reviewing existing AI applications, estimating fe- 
tal age and weight, enhancing segmentation tech- 
niques, and developing a "one vs all" deep learn- 
ing approach, we significantly improve the accu-
racy of biometric identification. This work con-
tributes to the field and has the potential to en- 
hance prenatal care and early diagnosis of fetal 
health issues.
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MATERIALS & METHODS

• Utilize public fetal head 
datasets

• Apply deep learning techniques for fetal 
head segmentation

• Use machine learning algorithms for age 
and weight prediction

• Investigate 35 image processing techniques 
for composite image creation

• Enhance fetal head segmentation with com- 
posite images

• Preprocess images for large-scale dataset 
annotation

• Convert pixel measurements to millimeters

• Annotate computer vision tasks (fetal brain, 
CSP, LV)

each• Develop deep learning models for 
class

• Train models on respective datasets

• Combine models for final prediction
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Figure 5: Large scale dataset

Figure 6: Fetal Brain CSP and LV segmentation
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