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Motivation 
1. Due to the limited availability of annotated datasets, traditional 
methods usually extract features directly from two dimensional 
slices of three-dimensional (3D) heart images, followed by 
pathological classification. This process may not ensure the 
overall anatomical consistency in 3D heart. Visual recognition of 
cardiac pathology based on 3D parametric model reconstruction 
may be able to solve the above problems. 
2. Cardiac 3D analysis is essential for the assessment of global 
and local structural function of the heart. Shape reconstruction is a 
bridge between computer vision and computer graphics. The 
concept of visual knowledge, consisting of the prototype and  
category, can be used to augment cardiac data and improve the 
performance of cardiac pathology classification. 
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Main idea 
1. In visual knowledge representation of the heart, the average 
model of different pathological hearts is the prototype, and its 
category can be determined by principal components with different 
weight coefficients of 3D statistical shape models (SSMs). 

2. The 3D model contains the geometric adjacency information of 
different sub-structures and 3D morphological structure of the 
heart, and the clinical indicators obtained via the model are a 
better approximation of the real heart volumetric information than 
those using the 2D slices. 

3. The cardiac data generated under the constraints of the cardiac 
visual proposition belongs to the same category of the heart and 
can be regarded as completely new cardiac data. 
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Method 
1. A 3D model is reconstructed from each set of labeled 2D images 
representing different pathologies. 

2. Based on these reconstructed 3D models, an SSM is employed 
to construct the 3D parametric heart models. The prototype of 3D 
parametric models is the mean of SSM. The bases of the category 
are obtained by PCA. The category is determined via parameter 
variation of principal components with visual knowledge constraints. 

3. The augmentation of heart data can be achieved by random 
sampling in the category. 

4. Shape and motion features of 3D heart models across the two 
phases are extracted to classify cardiac pathology. 
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Method (Cont’d) 

Front In
form

 Technol E
lectro

n Eng



Major results 
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Major results (Cont’d) 

3D features & image-based features 
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Conclusions 
1. A method for visual recognition of cardiac pathology  has 
been proposed based on 3D parametric model 
reconstruction, and the results illustrated good performance 
of the proposed approach on ACDC dataset. 

2. Data augmentation based on 3D visual knowledge 
constraints has achieved especially positive results in the 
diagnosis of some specific pathologies. This can effectively 
solve the problem of insufficient samples, and has a good 
universal applicability in medical image processing. 
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