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  GRAVITATIONAL WAVES AND THEIR DETECTION

ACCELERATING MASSES PRODUCE 
DEFORMATIONS IN SPACE TIME THAT 
WE CAN DETECT VIA INTERFEROMETRY
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A SIGNAL WILL APPEAR IN AT LEAST TWO INTERFEROMETERS, WITH THE TIME DELAY BECAUSE 
OF THE DISTANCE BETWEEN THE DETECTORS

  THE LIGO-VIRGO-KAGRA COLLABORATION
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KNOWN “UNKNOWNS” POSSIBLE SIGNAL SOURCES THAT ARE POORLY MODELLED AND 
THEREFORE CANNOT BE EASILY DETECTED USING THE MATCH FILTERING PIPELINE 

  GWAK ANOMALOUS GRAVITATIONAL WAVE SOURCES
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UNKNOWN “UNKNOWNS” NEW, UNEXPECTED GW SOURCES

WE REFER TO THEM AS ANOMALOUS AND AIM TO DEVELOP A SEMI-SUPERVISED APPROACH 
WHICH WOULD LET US TO DISCOVER ANOMALOUS SIGNALS WITHOUT EXPLICIT MODELLING

  GWAK ANOMALOUS GRAVITATIONAL WAVE SOURCES
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CONTINUOUS TIME SERIES 4096 HZ

WHITENING 
IS TRANSFORMING THE DATA SO THAT IT HAS A 
FLAT (UNIFORM) POWER SPECTRAL DENSITY, 
MAKING DIFFERENT FREQUENCY COMPONENTS 
COMPARABLY SCALED FOR MORE EFFECTIVE 
SIGNAL DETECTION

BANDPASSING 30 HZ < X < 1500 HZ

IS A FILTERING TECHNIQUE THAT ISOLATES THE 
FREQUENCY RANGE WHERE GRAVITATIONAL WAVE 
SIGNALS ARE EXPECTED, REMOVING BOTH 
LOW-FREQUENCY NOISE AND HIGH-FREQUENCY 
COMPONENTS OUTSIDE THE SIGNAL BAND

  GRAVITATIONAL-WAVE DATA PREPROCESSING
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 BACKGROUND DATASET
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K.GOVORKOVA ET AL 
MLST 
10.1088/2632-2153/AD

3A31
SAMPLING RATE IS 4096 HZ, MEANING THERE ARE 4096 DATA POINTS RECORDED 
EVERY SECOND

THE DATA IS DIVIDED INTO SEGMENTS OF 50 MILLISECONDS EACH, WHICH CONTAINS 
200 DATA POINTS (50 MILLISECONDS * 4096 SAMPLES/SECOND = 200 SAMPLES)

THE DIMENSION OF THE INPUT DATA IS (N, 200, 2), WHERE N REPRESENTS THE 
NUMBER OF DATA SEGMENTS. THE LAST DIMENSION OF 2 CORRESPONDS TO THE DATA 
STREAMS FROM THE TWO LIGO INTERFEROMETERS IN HANFORD, WASHINGTON, AND 
LIVINGSTON, LOUISIANA

https://www.google.com/url?q=https://iopscience.iop.org/article/10.1088/2632-2153/ad3a31&sa=D&source=editors&ust=1736620250204004&usg=AOvVaw0-lAL4J5WqxP-sA0F-FGX2
https://www.google.com/url?q=https://iopscience.iop.org/article/10.1088/2632-2153/ad3a31&sa=D&source=editors&ust=1736620250204146&usg=AOvVaw2DErWC_PkyiQpLUv44uzMq
https://www.google.com/url?q=https://iopscience.iop.org/article/10.1088/2632-2153/ad3a31&sa=D&source=editors&ust=1736620250204230&usg=AOvVaw2DU1BfaRpJpmP0y9yC02H3
https://www.google.com/url?q=https://iopscience.iop.org/article/10.1088/2632-2153/ad3a31&sa=D&source=editors&ust=1736620250204314&usg=AOvVaw2saAcrhE5oOscq6ZRERgLB


 SIGNAL DATASETS
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K.GOVORKOVA ET AL 
MLST 
10.1088/2632-2153/AD

3A31
SAMPLING RATE IS 4096 HZ, MEANING THERE ARE 4096 DATA POINTS RECORDED 
EVERY SECOND

THE DATA IS DIVIDED INTO SEGMENTS OF 50 MILLISECONDS EACH, WHICH CONTAINS 
200 DATA POINTS (50 MILLISECONDS * 4096 SAMPLES/SECOND = 200 SAMPLES)

THE DIMENSION OF THE INPUT DATA IS (N, 200, 2), WHERE N REPRESENTS THE 
NUMBER OF DATA SEGMENTS. THE LAST DIMENSION OF 2 CORRESPONDS TO THE DATA 
STREAMS FROM THE TWO LIGO INTERFEROMETERS IN HANFORD, WASHINGTON, AND 
LIVINGSTON, LOUISIANA

https://www.google.com/url?q=https://iopscience.iop.org/article/10.1088/2632-2153/ad3a31&sa=D&source=editors&ust=1736620250780391&usg=AOvVaw32VNlQs2bd4h9r271h49k4
https://www.google.com/url?q=https://iopscience.iop.org/article/10.1088/2632-2153/ad3a31&sa=D&source=editors&ust=1736620250780509&usg=AOvVaw2jdeot1XfoXBBUkW-t_BkN
https://www.google.com/url?q=https://iopscience.iop.org/article/10.1088/2632-2153/ad3a31&sa=D&source=editors&ust=1736620250780578&usg=AOvVaw3XyJXnD5p1slED7OJH3K75
https://www.google.com/url?q=https://iopscience.iop.org/article/10.1088/2632-2153/ad3a31&sa=D&source=editors&ust=1736620250780644&usg=AOvVaw1Sc-nkZA29bGDgf8oqS8zh


 EXAMPLE SUBMISSION
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 RESOURCES

1
0

• THE NOTEBOOK WITH EXAMPLE 
HTTPS://COLAB.RESEARCH.GOOGLE.COM/DRIVE/1HATKYT5XQ6QAUDXY6XFRFNGZB66
QPSV8?USP=SHARING 

• THE PAPER WITH MORE DETAILS AND OUR ALGORITHM MLST 
10.1088/2632-2153/AD3A31 

 
• CHALLENGE PAGE WITH DETAILS ABOUT THE DATASET 

HTTPS://WWW.CODABENCH.ORG/COMPETITIONS/2626/ 

• ANY QUESTIONS SHOULD BE SUBMITTED AS A GITHUB ISSUE 
HTTPS://GITHUB.COM/A3D3-INSTITUTE/HDRCHALLENGE/ISSUES 

https://www.google.com/url?q=https://colab.research.google.com/drive/1hatkYT5Xq6qauDXY6xFrfnGzB66QPsV8?usp%3Dsharing&sa=D&source=editors&ust=1736620252249373&usg=AOvVaw1XZRH1FQd1igbB-FVjG99K
https://www.google.com/url?q=https://colab.research.google.com/drive/1hatkYT5Xq6qauDXY6xFrfnGzB66QPsV8?usp%3Dsharing&sa=D&source=editors&ust=1736620252249511&usg=AOvVaw2K08hrBxmmWwWMXwMnVh8Y
https://www.google.com/url?q=https://iopscience.iop.org/article/10.1088/2632-2153/ad3a31&sa=D&source=editors&ust=1736620252249588&usg=AOvVaw2RxJz6Pre4m4ziIU2--c-V
https://www.google.com/url?q=https://iopscience.iop.org/article/10.1088/2632-2153/ad3a31&sa=D&source=editors&ust=1736620252249657&usg=AOvVaw1BpUaXi2nGYlIOFIPUEmSC
https://www.google.com/url?q=https://www.codabench.org/competitions/2626/&sa=D&source=editors&ust=1736620252249713&usg=AOvVaw1JPRJT06nnq55ZlZXpw3mx
https://www.google.com/url?q=https://github.com/a3d3-institute/HDRchallenge/issues&sa=D&source=editors&ust=1736620252249773&usg=AOvVaw1yeiST9HO1bKOu4UN2s0AD
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