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FIG. 7A

Process a source image and a target image of a same type of structure using a 
machine learning model to generate a deformation field between the source 

image and the target image

Apply the deformation field to a source mask associated with the source image 
to create a warped source mask, where the source mask includes labels of one 

or more regions of the source image

Start700A

701

702

Compute a first loss based on a comparison of the warped source mask and 
the target image

703

Train the machine learning model based at least in part on the first and second 
losses 705

Start700B

Identify historical image data 710

712Train a machine learning model using a training data set including the historical 
image data to generate a trained machine learning model

FIG. 7B

Compute a second loss based on a comparison of the warped source image 
and the target image

704
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Start700C

Receive an input including a template image and a test image, including labels 
for a first location and a second location

Provide the template image and the test image as input to a trained machine 
learning model, where the trained model outputs a deformation field based on 

non-rigid registration of the template image to the test image

720

722

Determine, based on application of the deformation field to the template image, 
a third location and a fourth location on the test image that correspond to the 

first location and the second location, respectively, on the template image

FIG. 7C

Extract a template signal along a first line intersecting the first location and the 
second location on the template image

Extract a test signal along a second line intersecting the third location and the 
fourth location on the test image

Adjust at least one of the third location or the fourth location using a dynamic 
time warping (DTW) transformation of the test signal to the template signal

Identify a template signal local maximum

Adjust the third location so that a second ratio representing a relationship 
between a proximity of the point on the test signal to the test signal maximum 

and a proximity of the point on the test signal to the test signal minimum is 
approximately equal to the first ratio

Identify a template signal local minimum

Identify a test signal local maximum

Identify a test signal local minimum

Calculate a first ratio representing a relationship between a proximity of the 
point on the template signal to the template signal maximum and a proximity of 

the point on the template signal to the template signal minimum
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