
Interactive Exploration of Dense Map   
Dense map is a recent method to show decision boundaries of machine learning classifiers, 
first proposed by Rodrigues et al[1]. In general, such boundaries are implicitly shown by 
drawing 2D scatterplots of the training set with observations colored by assigned class 
labels, using dimensionality reduction methods, as shown in Fig 1a. However, since such 
sets are sparse (have relatively few observations), decision boundaries are only implied in 
the 2D areas where points with different labels meet. Scatterplots utilize the projection 
results of the original feature spaces from Rn to R2 but can not explicitly show the actual 
decision boundaries. In contrast, dense map simulates the inverse projection process from 
R2 to Rn to color every pixel y ∈ R2 of the target image to represent information pertaining to 
it in the original feature space Rn. Rodrigues et al.[1] construct dense map by scattering and 
gathering approaches as shown in Fig 1b and 1c. The final dense map shows like Fig 1d. 
Other related literature can be found in [2]. 
  

 

 
Fig 1. a) Scatterplot problem. Dense map construction by scattering(b) and gathering(c) approaches. 

  
In this project, you are expected to implement an interactive system to display dense map, 
and support the exploration of dense map and its corresponding original feature space. For 
example, you can select a pixel or region on dense map, and then observe and analyze 
what data it represents in the original feature space. You can also consider other interaction 
operations such as filtering etc. The suggested dataset is MNIST[3]. You can choose the 
projection methods as you like or make your system support multiple projection methods. If 
you use image datasets like MNIST, the expected result to see corresponding to every pixel 
is also an image.  
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