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The Harmonic Series Representation (HSR) and the Translation Series Representation (TSR) 

are mathematical tools used to characterize cyclostationary random signal processes, which 

are signals with periodically varying statistical properties. The HSR represents a signal as a 

sum of harmonically related sinusoidal components, reflecting its periodic nature. The TSR, 

conversely, decomposes a cyclostationary process into a sum of time-translated versions of 

its basis functions over a fundamental interval. Both methods provide a means to extract the 

periodic features inherent in cyclostationary signals, which is particularly useful in fields like 

mechanical fault diagnosis and communications.

Harmonic Series Representation (HSR)

Concept:

This representation decomposes a cyclostationary signal into a series of harmonically related sinusoidal 

components.

•

Purpose:

It highlights the periodic structure of the signal by representing it as a sum of frequencies at the 

fundamental cyclic frequency and its multiples (harmonics).

•

Application:

The HSR is useful for understanding and analyzing signals with inherent periodicity, such as the spectral 

correlation of a faulty rotating machine.

•

Translation Series Representation (TSR)

Concept:

The TSR represents a cyclostationary process using time-translated versions of its basis functions.

•

Purpose:

It provides a way to handle the time-varying nature of cyclostationary processes by using basis functions 

that are shifted over time.

•

Application:

This method is valuable for tasks such as optimum filtering and estimation of cyclostationary processes, 

as it can capture the signal's characteristics across different intervals.

•
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Relationship to Cyclostationarity

Periodic Nature:

Both HSR and TSR are tailored for cyclostationary processes, which are defined by the periodic structure 

of their mean and covariance functions.

•

Feature Extraction:

These representations allow for the extraction of the cyclic features, or periodic components, present in 

the signal.

•

Signal Analysis:

By utilizing these representations, analysts can better understand, model, and process signals that are not 

strictly stationary but exhibit a time-varying periodicity, such as vibration signals from rotating machinery.

•

출처: <https://www.google.com/search?q=%22harmonic+series+representation%22+cyclostationary++and+translation+series+representation&sca_esv=
2ad822d8a9922be6&rlz=1C1MYPO_koKR1178KR1178&sxsrf=AE3TifOSIDdhItIJO_yCktrrtL0LVyR-Cw%3A1757910478915&ei=zpXHaI_RN96MwbkPtIzEiQ4&ved=
0ahUKEwiP8JHt9tmPAxVeRjABHTQGMeEQ4dUDCBA&uact=5&oq=%22harmonic+series+representation%22
+cyclostationary++and+translation+series+representation&gs_lp=Egxnd3Mtd2l6LXNlcnAiVyJoYXJtb25pYyBzZXJpZXMgcmVwcmVzZW50YXRpb24iIGN5Y2xvc3RhdGlv
bmFyeSAgYW5kIHRyYW5zbGF0aW9uIHNlcmllcyByZXByZXNlbnRhdGlvbkjFPVDyB1iMOHABeAGQAQCYAfcBoAGWIqoBBDItMTm4AQPIAQD4AQGYAgSgArcFwgIKEAAY
sAMY1gQYR8ICBBAjGCeYAwCIBgGQBgiSBwUxLjAuM6AHnByyBwMyLTO4B7MFwgcDMS4zyAcF&sclient=gws-wiz-serp> 
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