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Abstract
We briefly review properties of explainable AI proposed by various researchers. We take
a structural approach to the problem of explainable AI, examine the feasibility of these
aspects and extend them where appropriate. Afterwards, we review combinatorial meth-
ods for explainable AI which are based on combinatorial testing-based approaches to fault
localization. Last, we view the combinatorial methods for explainable AI through the lens
provided by the properties of explainable AI that are elaborated in this work. We pose result-
ing research questions that need to be answered and point towards possible solutions, which
involve a hypothesis about a potential parallel between software testing, human cognition
and brain capacity.
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1 Introduction

Artificial intelligence (AI) systems have improved rapidly, with their performance now sur-
passing human abilities in many or most domains, especially vision and image recognition
applications, but also in more safety-critical tasks such as autonomous vehicles [23, 38].

� Ludwig Kampel
lkampel@sba-research.org

Dimitris E. Simos
dsimos@sba-research.org

D. Richard Kuhn
kuhn@nist.gov

Raghu N. Kacker
raghu.kacker@nist.gov

1 SBA Research, Vienna A-1040, Austria
2 National Institute of Standards & Technology, Gaithersburg, MD, USA


