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PROBLEM SETUP

e O C R? - bounded domain
e (X¢, t > 0) - Markov process, Xg ~ ¢
dX: = VD(Xy)dt + /2 D(Xy) AWy + v(X¢)dLy, t > 0

- diffusivity
D : Q — [Dmfm, OO) -> everything we need to know about
e the movement of molecules
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® n,,,1 = # of molecules in the domain

o X7 =1, . Mot —100:0,
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PROBLEM SETUP - short version

QUESTION: . ',

L LELLIE Given the —/@; OUTPUT:
\ positions of
Xg',m=1,..,nm. A D - diffusivity
can we :
reconstruct their
trajectories?
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N(B;) = # of killed molecules in B;

¢

N (B;) ~ Poisson(nmaAp(B;))

N - Poisson point process with

intensity measure Ap
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B; - bin 1

=roiccules in B;
N(B;) := # of molecules in B; at time ¢

N(B;) ~ Poisson(nmeAp.1(Bi))

N - Poisson point process with

intensity measure Ap
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True diffusion

1. Simulation of observations
with known diffusivity
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1. Simulation of observations

with known diffusivity 0.5

2. Y1....Yg - counts of molecules




Observation count per bin (K = 81) x10°

1.5

Results

1. Simulation of observations
with known diffusivity
2. Y1....Yg - counts of molecules
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Results

Posterior mean estimate

1. Simulation of observations
with known diffusivity

2. Yi....Yrx - counts of molecules

3. Estimation of diffusivity




P S Posterior mean estimate
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Results

e e T Posterior mean estimate
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