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Machine learning has opened the path of exploration for many new disciplines and fields. The Sheridan C. Perry > Mathew Folkman > Takara The computed metrics show promising results 1n terms of the precision of the
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The usage of machine learning has grown exponentially in recent years; however, 0
its applicable uses for medical diagnosis are still in an early stage. Conditions such
as DeVelOpmental DySplaSia of the Hlp (DDH)9 Cerebral PalSy (CP), and Figure 5: Standard deviation and Z-score comparison between manually labeled and estimated angles [4,5]
Femoroacetabular Impingement (FAI) rely heavily on imaging techniques such as
Ultrasound and Computed Tomography (CT) scans. Radiologists use multiple
manually computed metrics using these images to diagnose conditions. This is
time-intensive and requires an aligned image to get accurate diagnoses. The
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The standard deviation remains consistently low and the Z-score generally remains within 3
standard deviations of the arithmetic mean of the associated patient. This level of consistency
shows high precision and consistent variance throughout the manual labeling and estimations.

proposed application uses a deep learning detection algorithm to assist in the Future Work
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metric computation process. The algorithm is implemented using MATLAB The applications of this study are enormous. While optimizations are necessary to implement
Figure 1: Showcasing standard pelvic metrics used in radiology to diagnose conditions such as DDH, CP, and FAI [1-5] R2023A and is trained on CT data gathered from 60 healthy participants. The this type of algorithm 1t holds large potential. In theory provided that a set of misaligned training
This project proposed to use machine learning to automate misaligned CT scans to compensate algorithm performed well on images aligned according to the standard data is manually labeled, and the network retrained it could be possible to accurately compute
for human biases. Specifically, this project utilizes a Convolutional-Neural Network (CNN) anteroposterior alignment used for radiological measurement. However, the the metrics without the need for human input. This would allow radiologists to only oversee the
known as You Only Look Once (YOLOv4) to predict the requisite locations for the computation variance of the metrics computation significantly increases when faced with severe results and ensure that they are reasonable, which would greatly increase the efficiency and
of the metrics. misalignment in the craniocaudal or mediolateral axes. Additional algorithm reduce the workload on radio]ogists to diagnose conditions.
Methodology improvements must be made to overcome this increased variance. Publications
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Figure 2: Collage of misaligned images rotated around craniocaudal and mediolateral axes [2,4-5] References
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Figure 3: Labeling process and associated bounding boxes (3A is the reference and 3B the bounding boxes centered on 3 A points) [4-5] Figure 4: Network training summary [4,5]
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