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Motivation 
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Early detection Echocardiography Electronic medical records



Goal

A fully automated computer vision pipeline for the 
interpretation of cardiac structure, function, and disease 
detection using a combination of computer vision approaches.
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Background
Echocardiography
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- About 70 videos
- Different viewpoints



Workflow
Preprocessing

View Classification

Segmentation Disease Detection

Cardiac Function
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Cardiac Structure



Preprocessing

- Data from University of California San Francisco 
(UCSF) Studies

- Converted to multidimensional numeric arrays of 
pixels

- Used for 4 main tasks
- View classification (277 echocardiograms)
- Image segmentation (791 images over 5 views)
- Measurements of cardiac structure and function
- Disease detection
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View classification

- Manual labels
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Image 13 layers CNN 23 views

Image 10* 23 
probabilities10* Max View 

Probability

- View Probability Quality Score: averaged maximum view probability for all 
videos in a study

23 probabilities
CNN AVG



View 
classification 
results
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t-Distributed 
Stochastic Neighbor 
Embedding



84% accuracy
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View 
classification 
results



Segmentation

- CNN models with U-net algorithm
- 5 views: PLAX, PSAX,  A2c, A3c, and A4c
- Manual traced cardiac structures on 791 images as ground truth
- Accuracy assessment with cross-validation using intersection over union (IoU) metric
- IoU:  
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truth prediction



Segmentation - results
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Segmentation - results
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outlier



Cardiac structure & function

- Compare the automated and manually derived results (8666 samples)
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cardiac cycle

• Mass, volume
• Ejection fraction
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Cardiac structure absolute difference
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Cardiac function absolute difference
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Cardiac function & structure results
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Internal consistency
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Trajectories of patients treated with cardiotoxic 
chemotherapies
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Start of 
trastuzumab

End of 
trastuzumab



Disease detection

- 3 diseases: 
- Hypertrophic cardiomyopathy (HCM)
- Cardiac amyloidosis
- Pulmonary arterial hypertension (PAH)

- Multiple random images from each video for training
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CNN Probability of disease



Disease 
detection
result 
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Cardiac measurements & disease status
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Strength

- Quality assessment + parallel improvement
- Subclasses + occlusions
- More chambers segmented
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- Fully automated pipeline

- Cloud-based

- disease-detection models from raw images

- Surveillance of echocardiographic data



Limitations

- Outliers + large deviations

- Results affect downstream models

- Selection of frames to avoid foreshortening or irregularities

- No comparison to other models

- Lack of ECG information → bias
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Thank you

25


