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Project Milestones

- EtaBGen : An Event Trigger Generator based on Hilbert-Huang Transform

To find almost all the injections or transient signals in the time series data

- CAGMon : A Detchar Tool via Correlation Scores
To clarify the correlation between auxiliary channels and GW channels in order to find any nonlinear

couplings that may be harmful to detect a signal

- Safe Channel Study

To figure out uncorrelated or weakly correlated auxiliary channels to hardware injections in h(t] in

order to use for investigation on detector characterization

- Machine Learning for Glitch Classification

To classify glitches by using morphology in h(t]) and auxiliary channels and to figure out which auxiliary

channels are responsible for glitch appearance
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Status Report | - EtaGen (nN-Gen])

* EtaGen is an event trigger generator

-
=

based on Hilbert-Huang Transform.

Iny ed frequency (M2)

<

* The efficiency of EtaGen finding simulated

Injected frequency (H2)

sine-Gaussian and white noise burst

10"

signals are over 90%.

etagen_SG tirg
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* Triggers generated near the injection

times will be used in the further analyses,
e.g., finding safe/unsafe auxiliary channels.

of triggers with this time difference
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Status Report | - EtaGen (nN-Gen])
[contd.)

* EtaGen is currently a test version and not 5, KAGRA WHITENED strain data near a SGIN) (1)

released to the public.

100

1

* The user inferface is almost fixed and a
hands-on tutorial will be given at the Boot
Camp on Dec. S.

whitented strain
o

=50

 After some tedious works on bug-fixing, it — K Stfain
will be released with a paper. - ¥ Mjection
=— recopstructed waveform
_150 1 1 1 1 1
* One more thing. In addition to ETG “04§p®3 02 =01 00 01 02 03 04

time (s) since 1145621549.5
functions, EtaGen can now reconstruct

waveforms.
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Status Report Il - CAGMon

CAGMon Project: Analysis Results

- Correlation analysis based Detchar Tool using MIC, PearsonR, and Kendall's tau coefficients -
Developers & Contributors

John J Oh* (KGWG & NIMS, Korea), Young-Min Kim (KGWG & SNU, Korea), Edwin J. Son (KGWG & NIMS, Korea),
Sang Hoon Oh (KGWG & NIMS, Korea), Hwansun Kim (KGWG & NIMS, Korea), Kazuhiro Hayama (ICRR, Japan)

IKAGRA Runs: 1142899217-1143446417 (Ist) /1144368017- 1145606417 (2nd)
Code: https:/github.com/gw-analysis/CAGMon.git
1DQ Channel Info. | KAGRA.DQ.Channel IMC PSL| KAGRA DQ Channel LSC | KAGRA DQ Channel PEM | KAGRADQ Channel VIS |

Project Goal
CAGMon i a sort of DetChar ool forfnding corrlation between graviational wave channecl of of mput :
Kendal ‘Maximal Information C ber hannel data and Tlist with high-scored
correltion value for  given data segment. The tool 1) 2) generates "Corrlation Matrix*and Scattr Plots. l
Theoretic~! Rnsie
AGMon Analysis Results
Software

-- Correlation analysis using MIC, PearsonR, and Kendall's tau coefficients
 python2.7>
o matplotlib, 1 + Analyzed GPS Time: 1145621849 - 1145622149 (300 sec)
o mi « Sampling Frequency: 1024
« pylal, lalsuit * Run Type (IFO): iKAGRA.
 Time Stride (Each Pixel): 1.0 (sec)
« Analyzed

Segment (Each Figure): 30
User's G1 -gment (Each Figure): 30 (sec)

channel time period. If you click the individul figure, then you find the CMatrix and the

+ Guide for or ™elavent scatiered plots during the ime segment.

 User's guide | HOME | KAGRA.DO Channel IMCPSL | KAGRA.DO.Channel LSC | KAGRA.DQ.Channel PEM | KAGRA.DO,Channel VIS |

Analyzed KAGRA.DQ.Channel.IMC.PSL
. 4 Prarson Correaton Coeicen SCAttered Plots: iKAGRA.1145621879.30.1024.1.0
| KAGRADQ.Channel PEM

Created by Mz
Copyright@lc

Pearson Correlation Co.

CMatrix: 1145621879+30 - Ktau CMatrix: 1145621879+30 - MIC CMatrix: 1145621879430 - PCC

—

Scatter Plot: 1145621879430 - PEM-
BS_SEIS_NS_BLRMS_MID_OUT_DQ

ScatterPlot: 1145621879+30 - PEM-
BS_SEIS_NS_BLRVS_HI_OUT_DQ B

ScatterPlot: 1145621879+30 - PEM-
S_SEIS_NS_BLRMS_LOW_OUT_DQ

CAGMon2.0 1 — — | ——

Summary Page o
http:/ / seikai.icrr.u-tokyo.ac.jp/~johnoh/

iKAGRA Data

Find data at GPS Time
Segment

Extract all auxiliary
channels & GW channel
data

Compute MIC,
PearsonR, and Kendall’s
tau

stride stride stride stride stride

Correlation Matrix

gw-analysis / CAGMon Oumaten- 12 | ksur o Yrow o
< Code. Issues 0 Pull requests 0 Projects 0 Wiki Pulse Graphs Settings.

Correlation Analysis by MIC, PearsonR, and Kendall Tau — Edit

@49 commits 1 branch © 0 releases 221 contributor

Sranch: master ~ || New pul raquest Croatonow fle  Upload s Finafla
i chiewoo Modifed Latest cormmit aea3ces on Sep 22
) CAGConfig.ini Latest Modit 2 month ago
B cAGMKSh.py Some issues solved amonth ago

£) CAGMonLK.py

) CAGWebBLild.py

E) CAGWebUtils.py

E) K1_KAGRA.DQ.Channel IMC.PSL
£) K1_KAGRA.DQ.Channel LSC

£) K1_KAGRA.DQ.Channel. PEM

B) K1_KAGRA.DQ.Channel VIS

B MainHTML.py

E) MainWebBuild.py

£) README.md

&) mkcache.py

€5 README.md

Some ssues solved
Latest Modit

Latest Modif

KAGRA Aux Channel LIST: IMC, PSL
KAGRA Aux Channel LIST: LSC
KAGRA Aux Channel LIST: PEM
KAGRA Aux Channel LIST: VIS
Some ssues solved

Modified

Modified

Extracting segment from data

CAGMon 2.0 README

‘This program generates correlation analysis result between both different channel data, drawing correlation matrix &

scattered plots

amonth ago

amonth ago
amonth ago
amonth ago
amonth ago
amonth ago
amonth ago
amonth ago
amonth ago
amonth ago

amonth ago

QG

CAGMon2.0
Workflow

Scattered Plot

CAGMon2.0
Code Rglease
itHub.KAGRA-Detchar
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Status Report Il - CAGMon (cont

CAGMon Tool 3.0
Workflow

Contributors: JJO, YMK, SHO, EJS, HSK, HK

oading Ch. List of Sy
Aux Ch.1
Extracting Aux. Ch. Data
Camoutng MIC, PCC # of Ch

Writing Result of MIC, PCC

Plotting scattered plot

# subsys
compute module

Extracting Ayx. Ch. Data
ng MIC, PCC
Writing Result of MIC, PCC

Plotting scattered plot

12 Ch. HTML page

Parameter setup

Loading Channel List
Preprocess

Extracting GW Ch. Data

) # subsys
Loading Ch. List of Jubsys. compute module

Aux Ch. #

Extracting Ayx. Ch. Data Extracting Ayx. Ch. Data

# of Ch.

] ng MIC. PCC Computng MIC, PCC

Writing Result of MIC, PCC Writing Result of MIC, PCC

Plotting scattered plot Plotting scattered plot

# of subsys.

Ch. HTML page g Ch. HTML page

Collecting Result / Gmn:'um,;:

8PF decompasition

* Parallel Computing Process

» Systematic Auxiliary Channel List [.ini file)
* Subsystem Module Computation

* Band pass filter module

* Other nonlinear measures

* Listing High-correlated Channel List

Ing Subsy

Collecting Results / Generating Maini HTML Summary, Page

Postprocess

b-results pages to Main HTML Page

Design: J.J.Oh
2016.11. 14
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Timeline - CAGMon

Year 2016 2017

High
Channel Scored Trigger- Time— Code
Code List1/0 Channel based series Optimizati | Parallelize | Parallelize Code
Devel Code List Code Code on Frozen
Extract (tCAG) Review
Module

sCAGMon pCAGMon
Summary Frozen Frozen
Page Interact. (Serial Interface (Parallel
Interface Interface Pigicf;or CAGMon) Frozen CAGMon)
Modify

Build/ Parallel Documen
Documen Package Documen Package tation
. Build tation ag
tation Build Frozen

Testin Installatio
Test In Testin Test in Test in LLO/LHO Test in Test in Test in Testin nin
LLO/LHO LLO/LHO ICRR ICRR ICRR ICRR ICRR ICRR KAGRA

ICRR Server

Current summary page and example runs: http:/ /seikai.icrr.u-tokyo.ac.jp/ "~ johnoh/
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Timeline - EtaGen

Oct Nov Dec and after (2017])

New EtaGen module (C++ core] will be installed
Current version of EtaGen (Python core] is | in /home/eddy
already installed in /home/eddy (It can be installed in /home/detchar if
requested]

Fine-tuning and upgrades

- Preliminary results in http:/ /seikai.icrr.u-tokyo.ac.jp/ "~ eddy/etagen_list.html
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Timeline - Safe Channel Study

Nov. 2016 Dec. 2016 Jan. 2017 Feb. 2017 Mar. 2017

Trigger hVeto onto Omicron Triggers:
based Code Development for KAGRA and its Test Runs
Categorizing Safe/
Unsafe Channels:
Comparison between
hVeto and CAGMaon
Application of
Correlation CAGMon: >
based Categorizing Safe/

Unsafe Channels

10
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Timeline - machine Learning for Glitch Classification

2017 Feb 2017 Mar. 2017 May

Trigger
Classification
(Tensorflow])

Data Preparation using Defining ROCs and FOMs Defining ROCs and FOMs
LIGO data Documentation & Code Documentation & Code
Test/Run Build Build

Development
of ANN using Tensorflow

Code development for Test Runs of the Code Development of iDQ,/ANN

Analyzing Significant onto aLIGO / KAGRA mterfgce for KAGRA and >
Channels its Test Runs

Channel
Analysis

11
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