
Abstract :

Prediction and classification are core tasks in machine learning and artificial intelligence.

There are a wide variety of methods available, such as random forests, deep neural

networks, and others.

However, while convenient, all of these are largely black boxes, lacking accountability,

trustworthiness, and effective means for debugging. There is hence a dire need for

explainable ML and AI. A common problem in ML and AI is the high dimensionality of the

data which makes it difficult for users to recognize and verify the various data relationships

the machine is expected to learn. We have developed a few techniques that try to make

these relationships easier to see, such as the contextual layout of data and variables in 2D,

the isolation of data subspaces and their visualization, the balancing of multiple

optimization objectives, and the organization of data into semantic hierarchies. We also

extended these techniques to the spatial colorization of volumetric multi-spectral data which

often occur in material science research. All of these platforms were conceived in tight

collaborations with domain experts which give them relevance in practical applications.
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