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In the operation of the engine, an observed “up”
fluctuation increases the bead



that this method implicitly estimates the position x, 1 by
Yk- The naive method performs well at high SNR (> 1) but
poorly at low SNR (<« 1), where a unidirectional ratchet
(implemented via the Heaviside function) often responds to
noise rather than actual bead movements.

In the second “filtering” approach, we improve the
estimate of x.,; by using a Fokker-Planck equation to
predict the position probability p(x,1) given p(xk), which
is itself calculated from measurements up to y,_;. One then
updates (or “corrects”) the prediction for time k+1
by incorporating the measurement y,, using Bayes’ rule
[[28] Sec. Ill]. For systems evolving according to linear
dynamics and subject to Gaussian noise, p(x,) remains

Gaussian for all k (if p(Xoos001255458258791 887 46m184586288



filter with a trajectory of the Bayesian information engine at
lower SNR (= 2). In contrast to the naive information
engine, the trap ratchets only when the estimated position
(blue) crosses the trap center (black), and not necessarily
when the noisy measurement (light red) crosses the trap
center.
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