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Estimating the locations of the points OPP Loss

| | | | | | | | e Measure of how close an estimate X is to &X'.
e The Distance Geometry Problem (DGP): determine || ¢ Given noisy measurements associated with edges (shown in blue in step 0), R
the locations of points in Euclidean space given common approach to estimating X follows these steps: OPP loss = min RX. — X¢:|| ,
noisy pairwise distance measurements. 1. Make an initial guess and compute its edge lengths. R F
o Applications of the DGP include: 2. Compute the sum of squared errors (SSE) as St RTR — T
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N o e ‘ OPP loss = 0.323
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3. Adjust the locations of the points to minimize this squared error. + & * o
4. Repeat until convergence. N "
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Computational Biology Results for 30 10-point structures:
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Problem Formulation - - i.
e The DGP consists of: S S ii
o X = {x1,X2,...,XN}
CE(X) = {(4,4) | (i) € {L,-.., N}2,i < 5} Al )
o dfs = Hx’i_xj”z 10" -
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* For example: « Minimizing SSE cost function implies Gaussian noise assumption; what if Results for different number of measurements (M) per edge:

measurement noise isn't Gaussian?
e Locations of points in X can be estimated by maximizing the likelihood function:
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e SSE cost function arises when Yz.j

1001;;

follows a Gaussian distribution.

Median OPP loss

10—1 | === )] = 10, Gaussian » X | === )/ = 10, Gaussian ‘*
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e Y. " does not always follow a Gaussian distribution, so minimization of SSE cost | ==—be= N = 25 Gaussian 5 | ==—fe= )/ = 25, Gaussian N\
*J : : : : : 1 == )] = 25, Laplace 1 == N = 25 NSST - N
function may not lead to a maximum likelihood estimate. [ =F= M = 50, Gaussian | == M = 50, Gaussian AR
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{ygga .« o9 Y03 } e |dea: choose cost function to be minimized depending on distribution of YZ . | =t 0 = 100, Gaussian O | | == M = 100, Gaussian

J =ge= )] = 100, Laplace Y mae= ) = 100, NSST
» The objective is to estimate X" given noisy 90 —10 0 10 o0 —20  —10 0 10 20

measurements of the lengths of edges in £(X). SNR (dB) SNR (dB)





  

