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Measurement Conditions
HIE S

$%{%15%R / Equipment Information

¥ERE& (R / Equipment
5%{i8ID / Equipment ID
HEHR / Client

SRIEHF / Location
X—7— [ Manufacturer
D& | Analyst

K%t% | Company
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Castle Structure
HIR-CAS-007

Internal Usage

Test-bed, Digital Monuzokuri
Hiroshima University
Karthik

SYNRA Inc.

#RI7/XS5 X—4 | Analysis Parameters
> 71> L— bk / Sampling Rate

BT / Unit

I N 52/ Top N Points

70w 4%+ X |Block Size

2T v S+ X | Step Size

STFT U« > R /| STFT Window

FR{&FE / Resolution

7 L—LL— b /Frame Rate

87 L— L%/ Total Frames

$RE|BERS / Duration

%14\l / Confidential

1000.0 Hz

px
4

128 px

32 px

128
1080%1920
1000.0 fps
3980

3.98s



Executive Summary
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12.0 sHAI15%R / Measurement Info Key Findings /| FEFR SYNRA
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YRR / Equipment Castle Structure
HEFE / Client Internal Usage
- SEIEF / Location Test-bed, Digital Monuzokuri
0 L’ H1{< / Date 2026-09-03
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>

Highest severity at Rank 1 (ID 611): 0.0621 px
Dominant frequency: 3.7 Hz (X-axis)
Primary vibration axis: X-direction (3/4 points)

4 measurement points analyzed
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High-Speed Camera Capture
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Rank 1 (ID 611) - X-axis dominant
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FFT Frequency Analysis

Rank 1(ID 611) Rank 2 (ID 318) Rank 3 (ID 501) Rank 4 (ID 945)
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Velocity Spectra

Rank 1(ID 611) Rank 2 (ID 318) Rank 3 (ID 501) Rank 4 (ID 945)
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Acceleration Spectra
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Time-Displacement Waveform

Rank 1(ID611) Rank 2 (ID 318) Rank 3 (ID 501) Rank 4 (ID 945)
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Spectrogram Analysis
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Spectrogram by Quantity

YREBRIZARY AT S L (B - FE - IEE - £HY)

©
F— ORISR & L - RE - IEE - BRIV T H OMIEETRTR. RE=ZMORMMS (x2nf) . IERE=2KMD (x@2nfP) . BHIL VT H/IN1T51 VEMEEDH. Same time—frequency analysis as displacement, its 1st/2nd time-derivatives (velocity, acceleration), and strain. Each panel auto- L"
scales its own dB range. SYNRA
ZNL - RE - INEEISE—EESOMOBRICH 2 OB EZ—VIFMTRI £9, EVIEARBORAE (SRAKIFCRE - IHEETEA) T. FFTARY MLOR—ITIDBEREICHETE X9, Displacement, velocity and acceleration are the same signal differentiated, so their time pattern looks alike — the

real difference is the frequency emphasis (higher frequencies are boosted in velocity/acceleration), seen most clearly on the FFT-spectra pages.
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Spectrogram by Quantity

YIEERIZARY bOT S L (B - EE - EE - ZH7)

©
F— ORISR & L - RE - IEE - BRIV T H OMIEETRTR. RE=ZMORMMS (x2nf) . IERE=2KMD (x@2nfP) . BHIL VT H/IN1T51 VEMEEDH. Same time—frequency analysis as displacement, its 1st/2nd time-derivatives (velocity, acceleration), and strain. Each panel auto- L"
scales its own dB range. SYNRA
ZNL - RE - INEEISE—EESOMOBRICH 2 OB EZ—VIFMTRI £9, EVIEARBORAE (SRAKIFCRE - IHEETEA) T. FFTARY MLOR—ITIDBEREICHETE X9, Displacement, velocity and acceleration are the same signal differentiated, so their time pattern looks alike — the
real difference is the frequency emphasis (higher frequencies are boosted in velocity/acceleration), seen most clearly on the FFT-spectra pages.

Rank 2 (ID 318)

Displacement / Z1iI [px] Velocity / EE [px/s]
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Spectrogram by Quantity

YREBRIZARY AT S L (B - FE - IEE - £HY)

©
F— ORISR & L - RE - IEE - BRIV T H OMIEETRTR. RE=ZMORMMS (x2nf) . IERE=2KMD (x@2nfP) . BHIL VT H/IN1T51 VEMEEDH. Same time—frequency analysis as displacement, its 1st/2nd time-derivatives (velocity, acceleration), and strain. Each panel auto- L"
scales its own dB range. SYNRA
ZNL - RE - INEEISE—EESOMOBRICH 2 OB EZ—VIFMTRI £9, EVIEARBORAE (SRAKIFCRE - IHEETEA) T. FFTARY MLOR—ITIDBEREICHETE X9, Displacement, velocity and acceleration are the same signal differentiated, so their time pattern looks alike — the
real difference is the frequency emphasis (higher frequencies are boosted in velocity/acceleration), seen most clearly on the FFT-spectra pages.

Rank 3 (ID 501)
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Spectrogram by Quantity

YIEERIZARY bOT S L (B - EE - EE - ZH7)

©
F— ORISR & L - RE - IEE - BRIV T H OMIEETRTR. RE=ZMORMMS (x2nf) . IERE=2KMD (x@2nfP) . BHIL VT H/IN1T51 VEMEEDH. Same time—frequency analysis as displacement, its 1st/2nd time-derivatives (velocity, acceleration), and strain. Each panel auto- L"
scales its own dB range. SYNRA
ZNL - RE - INEEISE—EESOMOBRICH 2 OB EZ—VIFMTRI £9, EVIEARBORAE (SRAKIFCRE - IHEETEA) T. FFTARY MLOR—ITIDBEREICHETE X9, Displacement, velocity and acceleration are the same signal differentiated, so their time pattern looks alike — the
real difference is the frequency emphasis (higher frequencies are boosted in velocity/acceleration), seen most clearly on the FFT-spectra pages.

Rank 4 (ID 945)

Velocity / EE |
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Acceleration Summary

MEREY YU — (IREFHEER)

J
ZHHAROBERRBICH T BIRED 5. EL - FE - MEREOE—VEEZEE, IRE = ZMHRIE x (212, RKE (EJEILEGL)  ArUcox—h—TEERE L TEFINT 3 EREBABEMTHASThE T, L"
Peak displacement / velocity / acceleration at each point's dominant frequency (acceleration = displacement amplitude x (21f)?). Uncalibrated (pixels) — set the ArUco marker size and re-run to get calibrated units. SYNRA

SHAIS / Point SHRERS E— ol E—o&E SHE— KR IREHRMS ISR
BLEEa Dom. Freq (Hz) Peak Disp (px) Peak Vel (px/s) Peak Accel (px/s?) Broadband RMS (px/s?)
Rank 1 (ID 611) 3.7 0.006701 0.1542 3.548 7.179e+04
Rank 2 (ID 318) 24 0.007287 0.1118 1.715 4.398e+04
Rank 3 (ID 501) 24 0.005147 0.07895 1.211 9.609e+04
Rank 4 (ID 945) 4.6 0.002603 0.07587 2.211 1.232e+05

i BT FIERE IS AR O E—EIREURIE x 2mf)? IC& ZAKRME. ILFEIERMSIERE & 1 2-500 Hz ICH1T 2 IERE XY ~LORMSTY, Note: Peak Accel is the single-dominant-mode value (amplitude x (21rf)? at the dominant
frequency); Broadband RMS is the RMS of the acceleration spectrum over the analysis band 2—500 Hz.
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Vibration Spectra (Color Maps)
RENIZART IV (A5—<T v )
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Amplitude by Frequency

FERER € —JxiE

°
BEHEARBICEITZE—VIRIB (px) o RIERBREDHE I ILEAL (ArtUco/ FER 47 —)L TmmEKR) o Peak vibration amplitude at each dominant frequency (px). Uncalibrated — set ArUco or a manual scale for mm. L"

SYNRA
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FAE# | Freq (Hz) E—21&i& / Peak amplitude (px)

7.8 0.003192
15.6 0.001701
23.4 0.001462
421.9 0.001151
429.7 0.001759
437.5 0.001366

SYNRA - #RENfEHT L R — b %14\l / Confidential Page 16




Phase Maps (per Frequency)

<y 7 (FEREGR)
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Analysis Summary

DR

o

Vibration Severity Ranking / IREIZEKES ¥ > e
Point ID Peak Disp (px) Peak FFT Mag i Peak Freq (X) Peak Freq (Y)
o1 611 0.0621 0.0067 0.774 X 3.7Hz 292.0 Hz
o2 318 0.0404 0.0073 0.704 X 24 Hz 2.4 Hz
® 3 501 0.0683 0.0051 0.698 6.3 Hz 2.4 Hz
4 945 0.0989 0.0026 0.679 X 4.6 Hz 176.5 Hz

Waveform Statistics / JEAZ %5t

Point Dir RMS (px) Peak (px) P-to-P (px) Crest Factor Kurtosis Severity

ID 611 X 0.0122 0.0621 0.1190 5.09 2.24 1IE'S / Normal
ID 611 0.0101 0.0454 0.0882 4.51 0.59 1IE% / Normal
ID 318 X 0.0100 0.0404 0.0775 4.02 1.95 1IE% / Normal
ID 318 0.0070 0.0291 0.0568 4.15 1.53 1IE% / Normal
ID 501 X 0.0122 0.0544 0.1001 4.46 0.83 1IE% / Normal
ID 501 0.0145 0.0683 0.1242 4.69 0.31 1IE% / Normal
ID 945 X 0.0189 0.0989 0.1634 5.24 1.61 1IE% / Normal
ID 945 0.0191 0.0887 0.1772 4.63 1.30 1IE'% / Normal
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Measurement Methodology & Parameters

AIEREREINT A=K

#RMrFE | Analysis Method é!

Fi& I Method Non-Contact Video Vibrography
1z > / Sensor Camera (optical, no mass loading)
[RIE / Principle Optical sub-pixel motion tracking
ZE[Ef#/N | Spatial Res. 128x128 px blocks, 32 px step
RBFRS#Z/)N / Temporal Res. 1/1000.0 s = 1.000 ms / frame
AR /| Frequency Band 0 - 500.0 Hz (Nyquist limit)
$REBFRS / Recording duration 3.98s
fEfF T > <> | Engine vibrography_cuda 2026-09-02+g19d6205079a6
Sampling Rate 1000.0 fps measured from frame timestamps
Frequency Range 0 - 500.0 Hz Nyquist: f,/2
Block Size 128 px Spatial averaging window
Step Size 32 px Grid spacing / density
STFT Window 128 samp Freg. resolution = fs/N
Scale Factor Pixel units (no calibration) Physical calibration
Sub-pixel Acc. < 0.1 px (sub-pixel optical) Optical tracking accuracy
Analyst Karthik Measurement responsibility
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