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Introduction 

Convert a raster image into a vector graphics: 
• Input: a raster image, the number of vertices 
• Output: a triangular mesh with colors 

Input image Output mesh Rendered image 
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Innovations 

• A hierarchical process is proposed which provides an 
initial input for a finer level with the result of a coarser 
level to make the original problem smoother. 
 

• By combining the color space and image space, a 
conversion from a non-convex problem to a convex one 
is also proposed to further reduce the complexity of 
problem at the stage of geometry optimization.  
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Pipeline 
 
 

The pipeline of our algorithm 
 

 

1:  HierarchyEstablishment 
2:  MeshInitialization 
3: i ⇐ N − 1 
4: while Level i ≥ 0 do 
5:     ObjectiveConvexification(i) 
6:     AlternatingOptimization(i) 
7:     i ⇐ i − 1 
8: end while 
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Hierarchy establishment 
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Experimental results (frog) 

Adams (2011) Xie et al. (2014) Ours Original image 
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Experimental results (leaf) 

Adams (2011) Xie et al. (2014) Ours Original image 
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Measurement results 
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Conclusions 

• We present a novel algorithm to convert a raster image 
into a vector graphic represented by a triangular mesh. 

• Compared with other algorithms, the results are improved 
by establishing a hierarchy of several levels for the input 
image. 

• A convexification of the problem in the stage of geometry 
optimization is also performed to further simplify the non-
linear problem into a linear least squares one. 
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