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Input: signal sequence x=[x).x,...x; ,] , threshold v, number of clusters N
Output: cycle starting index i,, estimated cycle lengths M , index sets of clusters [

Initialization
. Setinitial starting index i,(= 0) and initial cycle length M, (= nominal cycle length)

. Set input signal sequence for clustering, x= [\: Xpets Xfo‘erl]
. Thresholding x: make x, zero for i € I, where x(i) <v and set I, zlqhdc.

. Cluster I, using K-Means algorithm with random initial centroid: get N clusters of

sw N =

index I, = {I,",1,>,....1,""} and centroid locations c; .

5. Select target cluster 1, and update i, under the criterion:
i =argmin,_, |x,| = 0.5 « maximum of target cluster signal level

6. Update the initial centroid ¢, = ¢, .

Iteration
7. for (k=1:MAX_ITER) do
a. If iy+M,>L do
K=k-1
break
end if
b. Setinput signal sequence for clustering, x =[x, . x, .. ... %3 4]
c. Thresholding x: (same as 1-c)
d. Cluster I, using K-Means algorithm with the initial centroid ¢,: get N clusters
of index I, = {Ikl,lkz_..,lk‘v} and centroid locations ¢, .
e. Select the target cluster I* and set i, under the criterion:
iy = argmin_, . |x,| > 0.5 + maximum of target cluster signal level
i€l
. Update the cycle length M, = M, +i, —i, and save M, = M,
g. Update the initial centroid ¢, = ¢, and the starting index i, =i, .
h. k=k+1
8. end for

9. retumn iy, M=[My M. Mg, I=[L.1....L.]

Fig. 2 Algorithm for cycle length estimation
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Fig. 3 Signal (in Fig. 1) aligned using the estimated
cycle lengths.
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Fig. 4 Estimated cycle length (solid line with dots) and
nominal cycle length (dashed) in samples.

Fig. 3& AR LnES ol g3 Fig 19 52
Aol Aol vz Add Avolth. fAE A
a7g e w4 AsEel ge AR 9XE
NES Ad® AL AT 4 ATk Fig 4t
AneFOENE FHU AolF LolE TA A5
Mg Ao, Azl uweh Ale]2 Zolst ke
AFH Aol Aol ®Al FHAgel oF o]
ol ghat fAbskAE okzk AA Lhebske)

Means €ig]lES AME38] AlolE Ule] F A3 E
FE5ta, F29 7 AZE ol &3] AA —?7]%
FAst= LSS ML AdtdE duElE
AA Aer dbdr)e] HE ATe 483t *}O]e
Zdolg FAslglom, o] 7] AL Al IS
olgt Ato]E o]} Hluste] FAFSHA Ako]lE Aol
FAEE AL el
ACKNOWLEDGMENT
H =R iR AP SR 7+ T ALY

DI I A ES I S ARIE I
9712 A ow saE dATAd

at, 2008, pp.349-354.

[3] Arthur, David, and Sergei Vassilvitskii. k-means+ +:

The advantages of careful seeding. Stanford, 2006.





