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We are living in an era when it is possible to measure and manipulate neural circuits in increasing
detail. On one hand this promises to reveal circuit mechanisms that underlie brain function. On the
other hand, data gathered from large populations of neurons and their synaptic connections remind
us of the challenge of finding a systems-level understanding. We observe huge variability and fluidity
in neural circuit properties despite efforts to extract precise measurements under controlled
conditions. It can be tempting to conclude that much of what we see is messy, idiosyncratic biology. I
believe that principles from engineering can help us make sense of the mess: nervous systems need
to be robust, and to negotiate fundamental tradeoffs in speed, precision, and stability. Much of this is
achieved by feedback control loops at every level of organisation, from molecular pathways to neural
circuits. I will present examples of our recent and ongoing work that illustrates the diversity of
feedback mechanisms in the nervous system, and how these may reconcile apparent messiness with
coherent function.
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