Change-point detection

“... to detect abrupt changes in the statistical behavior of
an observed signal or time series.”

—Quickest detection

by Poor and Hadyjiliadis, 2008

» change-point represents an interesting event or anomaly

seismic event, solar flare, human activity

» wish to detect change-point online
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A brief history of change-point detection
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Single-sensor change-point detection
Classic “change-point” detection in statistics and quality-control

» a sequence of i.i.d. observations y1,y2,--- € R
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» sequential hypothesis testing
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unknown change-point Kk > 0

» goal: detect change-point as quickly as possible
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Single-sensor likelihood procedure

» for a hypothesized k = k:

[15 1 foly:) - Hf ka1 S1(vi) Z log

((t, k) = log ;
40 I I I I
max £(t, k) 20 »va/}
k<t
Olomactaca luii v s !
0 100 200 300 400 500

» stop the first time hitting a threshold b

T = inf{t : max £(t,k) > b}
k<t
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Gaussian case

> fo=N(0,1), f1 =N(p,1), p>0
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CUSUM procedure [P54]: T = inf{t: max (py; — %) > b}
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» when 1 unknown, replace it with maximum likelihood estimator
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