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Additional file 1: Pseudocode for the PPV algorithm

Input 1: a set of n trajectories with location measured in 3D, the longest with p segments

Input 2: size of the output volume, given by the number of voxels

Start algorithm
Initialise empty total accessibility volume AV of the size given above.
Outer Loop: for each trajectory

Initialise empty accessibility volume for this trajectory AV traj

Inner Loop 1:

For each segment P; — Piy
Calculate distance d; from P; to Piy (eqg. (2))
Calculate time difference At;=t;,;—-t;
Calculate velocity on segment v;=d;/At;

End {for each segment}
Find maximum possible velocity on this trajectory: vm.x (eq. (3))

Inner Loop 2:
For each segment P; - Pin
Calculate ellipsoid parameters: a, b, P. (eq. (1,4,5))

Calculate rotation angles: a, B (eg. (6))

Inner Loop 3:

For each voxel in AV traj
Take coordinates of the centre of the voxel (x,vy,2z)
Transform into new coordinates (x’,y’,z’) (eq. (7,8)
If inside ellipsoid (eg. (9)) then

AV traj (voxel)=max (AV_ traj (voxel),1)
End {for each voxel}
End {for each segment}

AV = max (AV,AV_traj)

End {for each trajectory}

Return: AV, a 0/1 volume of voxels being outside/inside the union of ellipsoids of all

segments of all trajectories
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