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How to use the Spectral Estimation Web application

D Web 7T U(F, ELCEIARBENDRFRINT—F(CH LT, BRI NUHEEZITORERZEEL
TWEY, U TU IR 1k AT DT —9ZEE L. BREMOERR ERBRIEEZHE E LR
BEOFACEL TNET,

This web app is primarily intended for performing simplified spectral estimation on time-series data of civil engineering
structures. It is suitable for data sampled at 1 kHz or below, and for use cases that do not require strict estimation
procedures such as applying window functions.

F—A7wWIO—R Data uploading

Menu r---------------‘

) . Upload Data Time-series Plot
Technical paper(coming soon...) I I
Technical paper 02(coming soon...) Detrending: Yes ] No
I Drag and drop CSV file here I
| |
e e e D 7yIO-RICENT D&
(Select your data attributes) 5&3:':273\‘%2[__\8“?3—
o

[«] Each column represents synchronized data from different points or axes.
Each column represents data from repeated measurements at the same measuremnt point or axis.

If the upload is successful,
Sampling Frequency [Hz] 9. 200 (nu

, - the wave will be displayed here.

Selecting for Estimating the Spectrum
Input measurement data information
Select output information

FFT

Spectrum Plot

Checking the output

AR MILEEUEWERIIT -2 RSwI 7> RROVIFIUTLIZEE0). “Draw graphs”/h > %2
Uwo9dET—FDT7vITO— RNFMIAENET,

Drag and drop your time-series data for which you wish to estimate the spectrum. Clicking the ‘Draw graphs’
button will begin uploading the data.

v IO—RF—HDiER  Points to note regarding uploaded data.
F—HDHIRF(E. "txt, .dat', .csv' DHFHAVIEETI,
Only, ".txt', ".dat’, '.csv' are available
F—=ADAYS —(FERD RN T K ZE0\. No Header.
RFRHIT —F (FTHEDT —FDHFIFTEET I . Only time-series data arranged in rows is supported.
A LR TITEEDBRNT K TZEU)\, Delete timestamps.
UTF-8 2N D HFIFIRIEETT S . Only UTF-8 is available.
7w 70— RF—HDEmAITEIE 1,000,000, s=AFIE(E 30 TY,
The maximum number of rows in the uploaded data is 1,000,000, and the maximum number of columns is 30.
7w ITO— RF—4(C NaN 2 Inf REDNEENTIEWFER A

The uploaded data must not contain NaN, Inf, or other non-finite values.
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Only, "txt', ".dat’, ".csv’ and UTF-8 encoding are available.
Maximum rows: 1,000,000. Maximum columns: 30.

250162

Al ~ | fx 15

A B C D 3 F G H
1 - 20.18703 25.13321 29.98233 -29.9547 35.10892 0.070985 x

] 2 | 15.32503 - 864 20.23974 25.13541 29.97761 35.14734 0.094059
g ‘i 15.30055 - 25.13651 0.105236
o 4 15.2694 1453; 0.108122
£ 5 | 15.23083 -14.6042 20.31088 25.15303 562 0.124346
8 6 | 15.20932 -14.5492 20.32599 25.13614 30.13434 0.151025
g_ﬂ 7 5.216 20.36838 25.14165 30.21597 0.184193
g 8 | 15.22008 -14.5285 20.39087 25.17322 30.26458 3 0.218802
© 9 | 15.21081 -14.5302 20.37133 30.26385 0.269274
& 10 | 1520636 -14.5412 20.36839 25.2 30.26821 0.331282
%‘ 11 | 15.22602 - 20.39345 2! 3 30.29723 264 0.385719
£ 12 20.39161 30.29868 0.426097
] 13 30.29288 2 0.458904
S 14 | 15.22676 - 2556564 30.31065 34332 0.474768
2 15 | 15.19005 Non-finite values like NaN, Inf must not be contained.

L 16 | 15.16186 Z5.58430 3U.32988 =29 3 Ua9Th

17 | 15.14517 - 2553994 30.3618 -2
18 15.1129 - 30.38212 -2
30.3745 -29.

xE).G‘BlTE

Delete timestamps like mm:ss.0 etc.

BRDMERE ML > RIRE wave displaying and detrending Time:series Plot

Detrending:
Yes © Mo

a

Upload Data , Time-series Plot a s e e E—
Detrending: s o N e
tdatarltcsy o
The file s successtully uploaded. I 8.
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Measurement Data 1000 2000 3000 000 5000

(Select your data attributes]

Each columa represents synchronized data fram difieren points of axes
Fach coumn represents daka fram repeated measircments at the same MERSERMS point or axis. I 2

Detrending:
o Oves No

Sampling Frequency [Hz] =g 200 umber cnly
0 100 B ) ) B

-_—

H

i
\_______

\-----------
Selecting for Estimating the Spectrum Spectrum Plot
Input measurement data information

Select output information
FED

0 1000 2000 3000 000 5000

- AR NUEEZEREYCIT D12 (C(FETKS (DC) DEFIBRENER CTI ., K2Rl FIEEN
0 TRUVFZEP RUT MUTWLWBIREI(E. “Detrending: Yes"Z3EIRL T IZ &L,
To perform spectral estimation properly, it is important to remove the DC component in advance. Check the
waveform, and if the mean is not zero or the signal shows drift, select “Detrending: Yes.”
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F—ABHEDEIR selecting data attribute

ANT R IVIETE

Upload Data Time-series Plot
tdatadt.csv Detrending:
The file is successfully uploaded. OYes No

Draw graphs

-------------------\

N

Measurement Data (Select your data attributes)
° Each column represents synchronized data from different points or axes.

Each column represents data from repeated measurements at the same measurement point

or axis. I

Sampling Frequency [Hz] 200

Attribute Registration

,--

—_—1 2 3 4 ——5 ——f ——7 —8

L & & N N N §B §B N N N B _§N_§B B B §B 1§ | 0

Selecting the Estimating Method
FFT

Spectrum Plot

Checking the output

1000 2000 3000 4000 5000

BHORB NIz Y —(CLo TEHEESNIET —INFARICTEATWSIHBE, LOSZART > %=

BIRULET. 19DT—HDIFE, EDOSTARTEERLET,

If data acquired by multiple synchronized sensors is uploaded, select the upper radio button. If the data consists of

a single column, select the upper radio button as well.
BHAESNTULRW\WT—=FNFIAEICHA TNDIEES. TOSTART > ZERUET,
If unsynchronized data is uploaded, select the lower radio button.

T—IDBT I IERSEANUET.

Attributes successfully registerad.
Enter the sampling frequency of the data.

“Attribute Registration”7N5 > &2 w2 U THRINTG D

& BORTFHIETEFY,

If you click the “Attribute Registration” button and the registration succeeds, the display shown on the right will

appear.

ANRD NMVEEFEDZEIR Selecting a spectral estimation method

HUFD 3 DOREFEDPNSERUET . g e the Etng Methed

Select one of the following three estimation methods.
* FFT(Fast Fourier Transform) ek J— ) T 243
- Periodogram EUA RIS A (SEEEFIE)

« Singular Value Spectrum (SVS) $F2EXANRYT N USEREFTE)
FFT Z3&RUTEHBE — “Checking the output”’ R > 2w I ULET,
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EHEIDREEDRRERIT Displaying the spatial resolution and run the selected method.

A N RAT S BOZRRIDHREE (BiREs AREE Resolution of the Frequency Domain
= At J— 0.0244 Hz
St EUERRZRRUET, 5]
Run!
Displays the calculated spatial resolution (frequency

resolution) used for spectral estimation.

“RunV"RF > TUW I UTARIT NUEEZEERITUE T,

Click the “Run!” button to perform spectral estimation.

ERIDERENME T T IBESET —IENRV\T —FDT7 Y TO— RERT U T IZE0, ZRIDHEREN
T ETBHEE. T—IRZESITIREZRT LTI IZE0,

If the frequency resolution is too coarse, consider using a longer data length. If the frequency resolution is too fine,
consider using a shorter data length.

ZERIDRRERERRIIT—IREY > TYU S JRIEEN S U T O E(CK > TEHEENET,

The frequency resolution is calculated from the time-series data length and the sampling frequency using the
following explanation.

FFT@EFﬂﬂﬁﬂﬂﬁEE'l'%?mH FFT Spatial Resolution Calculation Procedure

FywIO— R —FDF—9EEL B2TUIRRSESELET.

Let Lbe the length of the uploaded data and f;be the sampling frequency.

T—UTEHEE,

L= 2%=4,096, L=2"=8192, L=2%0=1,0485767¢&
F—HRUNOAZTROE, HEZRECTEET.
CN'EEI—-UTER (FFT) TY.

When the data length Lis a power of two

—suchas L = 2'% = 4,096 L = 29 = 8,192 ,or L = 22° = 1,048,576—

the Fourier transform can be computed more efficiently. This is called the Fast Fourier Transform (FFT).
o\ _“““WJ WM "'W"d er\'\l "'7 TP SRNOASRCEZESICOERLTVEET (EONF1>)
TG(DT—QEL = 6,000 We append zeros to the data so that the length L becomes a power of two (zero-padding).
< »
CONT o RO T PR Y2 T DRSO G D OBOT S RL, TE o IZES
L, =2'%=8192 EREDFREE(CADFT .

The value obtained by dividing the sampling frequency f; by the zero-padded data length Ly
gives the frequency resolution.

B : >~ & RL=6000, &> T U IRk 20008, ZRRISAREEIS o = 0.024H &R0 FT
BIZIE, 0.01HDEENROONDBAE, ERMNWENE D, RNT—IREMEEI IUENBDEI.
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ANRY MIVIEERBRDFR R Display of spectral estimation results.

Measurement Data (Select your data attributes)

© Each column represents synchronized data from different points or axes.
Spectrum Plot

Y-axis Scale: © Linear(Y) dB (20l0gsaY)

Each column represents data from repeated m he same measurement point

sampling Frequency [Hz] 200

o
—i—2 3_—a—s5—65—7—=
Attribute Registration
013
o 1000 2000 3000 4000 5000
Selecting the Estimating Method LB
o T ’-----------~ .
I Spectrum Plot ‘ 1. 1
V-axis Scale: © Linear(Y) dB (20l0g.5Y) I 3 o & 5 10
Checking the output I Freauency (Hz)
|- |
—_1 2 3 4 —5 —6 —7 —8 - ) § .
Resolution of the Frequency Domain I Vasis Scale: . Linear(Y) Q) dB (20l0gua)
0.15)
0.0244 Hz I I
- |
I 0.05]
|l | I
20 40 60 80 100 I
I Frequency (Hz) I
\ !
-

ZNRD NMVEENRINUTE B AT MUVEERRATOY hEnxd,

If spectral estimation succeeds, the estimated spectrum will be plotted.

“Y-axis Scale” CHEHDFRRET SNILICEMTEFET,

You can switch the y-axis display to decibels using “Y-axis Scale.”

“Download csv'/RF > &I W IT B EIRD NUEERERZ .cov T O— RTEEY,

Click the “Download csv” button to download the spectral estimation results as a .csv file.

¥h bbb‘-—@’&l&ﬁ NIVHETE S DIEE To estimate the spectrum of new data.

%ﬁ-j‘: (CANRT |N) I/?E)F:E L=y \H%%ﬁlj?_g% RS Wg f‘:?ﬁle with the same content already exists. Do you want to overwrite
7> RROVIFIUTLKESV), “Draw graphs”7he > % |

DUYITBE LEELTENDE SHOEBNER #oen
ENFET, LBESLTKRVRB 0K"ZIOUvILTL
ZE0N,

Drag and drop the time-series data you want to analyze. When you click the “Draw graphs” button, a confirmation

message will appear asking whether you want to overwrite the current results. If overwriting is OK, click “OK.”
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TS5—hE U BIEE ifan error occurs.

Chrome Y° Edge DEFHHIAFZEMUIL DX T, BEFT—FD77vTO— RHMSIEHTIZEU,

After reloading Chrome or Edge, start again from uploading the data.

CHAWELEITDAE. IT—RAVE—HRRSNCBEEZ A>3 U CWEZE. BUTFD%5EEET
A=) BN UET,

kawabe.daigo.2r % kyocenseo.co.jp

Ex7v MN—UICEELTLZE0,

H2E (AR NUEEY A RIS -] &UTLZEU,
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