The Robot Scientist Project

Ross D. King

Department of Computer Science, University of Wales, Aberystwyth, Ceredigion, SY23 3DB, Wales, UK, Email: rdk@aber.ac.uk 

I am interested in the automation of science for both philosophical and

technological reasons. In Aberystwyth we have built the first automated system that is

capable of automatically originating hypotheses to explain data, devising experiments to

test these hypotheses, physically running these experiments using a laboratory robot,

interpreting the results, and then repeat the cycle. We call such automated systems “Robot Scientists”. In proof of principle work we applied our first Robot Scientist to predicting the function of genes in a well-understood part of the metabolism of the yeast S. cerevisiae. In empirical tests, the Robot Scientist experiment selection methodology outperformed both randomly selecting experiments, and a greedy strategy of always choosing the experiment of lowest cost; it was also as good as the best humans tested at the task. We have now scaled-up the robotic hardware to a system that is capable of initiating >1,000 new experiments and recording hundreds of thousands of data and meta-data observations each day. The Robot Scientist's model of S.cerevisiae. Metabolism now includes almost all that is known, and we have developed an efficient hypothesis formation methods based on bioinformatics techniques. Using the example of a missing enzyme in the lysine biosynthesis pathway we have demonstrated that we can automatically discover new biological knowledge.

