2023 E L AREHEET ¢
Bok 1651 4R

i &% 180001

SR BPRABEPF

T% fl MM LpeFEs RpE 2 Fi
HWHRE v R

RRER L4Dpograns g
AR PIEIERESR
i Y -k AN

hEREF Rin - X

XL MED - MER RED

B akie Xif ~ B4~ R




BV 3 s anioge s JUBARY B KR BAE S ET KR 2 ETR D
N2 , "‘i 7 & N 2 . r EN Y, o 77~ 1 Y ~ 2, s
o BRI EXFNERE SR EYHNEAREDS 2 LT EET RO
EAE o B A D R R A PP R A R RS g B R

BEH 1AM AE XL AR RIFLFR AEHR



AARERORF LS D DR BRI FREFRF AP £ hie s R

BB Lo o NE R L EARRE T H A R G ERARG B E > FE A&
FH AR A ERAER TR SR ARAAD R NT o d AR
PRFEMEET PSR LASEFTRIAGFELFY AL EFR 2 PR
FREAHEN KT A AR @B AE o ARPERT S p B F F AR KM R {
BT AT MR R R T L AR R 0 7T A
FRhLBELF O RD T AR - o FZBEe A
ABC (Always Be Coding ) £# s % 45 chd 4 4% o % F B i byt X RS FLE 2

FHP LI A P EF A RN SRR LSS R FE -

il



3R R AR

| .

EIB RAHBRER

s — W20 380
E!l’i Z3R3~4§.$&M ’bﬁﬁﬁg\fsr?b’jl‘:

SR AP PR MR RO R - ABIRILSOM A o SHA P
Fek RRERF FRSADREF FLielFRRALELLS 103 BREAET
PE L s DRAF T RIS et R4 AT LAV RNE Ko a2
Ll 4% > {2 1 4o Winston S. Churchill #7357 T Success is not final; failure is not
fatal: It is the courage to continue that counts. | —= # % & % 8 ; @ % fr»s 7 £ R &
LR T T oA SR P E R s B R FFA

AL AR AT R F YRS PR J L AR

(AR O A R

il



i &

ARG R RIS B L IR T L H o $F L BB S R BT R M

PR BRI R BB 0 F 2 R SRR R BT SR B L FUBM T o LA TR 5
B b TR ST R B B A 0 12 GeoGebra #8441 Bk o R FRIE R R R4

Rbr2 ot RS ke TR BE I B RN G JE A TR R SR RE R L s

i ok BERE S 65 e (AR E Sl > B SUBLF it 2 R B2 Sei L MR IF R B P
B2

Btk o MARREREAGRAL T L B2 RkEFARBA CRENAFTEE A -AT

ﬁ&ﬁﬂ&\%m EE - ARHAEE S w o 2 B %o ¥ 02 OBSPY 4258 4 47 £ 3 “rp|
2. RS ] 0 R SR MBS R BLIR PR B T AR T 0 RGUBLZ FFHOIECE 0 { 8- 5 & * Python B
BT TR RN S H S A A REDRFEE AR F i) VXY

Mg REES RE TR RS PRRES RSSO R A



Abstract

This research is based on grating diffraction and a simple pendulum for exploring the
relationship between the distance vibration of diffraction light spots and structural vibration.
According to the light spot vibration trend, the structural vibration response relationship can be
obtained from the optical diffraction result, such as the amplitude of the light spot. Firstly, the
relationship between the position shift of the diffraction spot and the rotation of the grating was
determined and analyzed the function by GeoGebra software. After getting the function, we tried to
measure the dynamic signal diffraction light spots, when the pendulum with grating was swinging
under the shocking device. Based on the results of above experiments, we would connect the
diffraction light spot amplitude with structure vibration for analyzing the vibration signal of the
building, which was caused by the earthquake. In order to improve the analytical ability of the
device, a standard vibration signal generator was used to quantify the vibration signal strength. The
device of research could detect the magnitude of the simulated seismic signals in the
two-dimensional plane. From the angle between the pendulum swinging direction of the device and
the vibration direction of the generator, the sine function relationship of the two-dimensional can be
obtained according to the vibration signal direction component. Then, the OBSPY program
calculated the signal measured by the device of this research to analyze the vibration spectrogram of
the simulated seismic signal. Therefore, the seismic measurement device based on diffraction light
is confirmed useful, that the amplitude variation of the diffracted light spot can display the
characteristic spectrum of the seismic signal in our research. In the future, we can further
miniaturize the structure of the device for measuring the vibration trend of the building under
earthquakes. By increasing the number of installations, it is possible to develop the regional
earthquake impact measurement. The vibration spectrum measured by the OBSPY program is
analyzed to confirm that the amplitude variation of the diffraction spot can display the characteristic
spectrum of the seismic signal. Furthermore, the diffraction spot real-time image tracking software
developed by Python is used to successfully analyze the vibration response of the environment
through the device. In the future, it is hoped that miniaturization devices can be used to monitor the
vibration of buildings as the development basis for measuring the impact of earthquakes on

buildings in a regional scope.
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from obspy.core import read
from obspy.signal.tf_misfit import cwt
import pylab

npts = tr.stats.npts K TR F BoiE ik
dt = tr.stats.delta
t = np.linspace(0, dt * npts, npts)

f min=15
f max =10
scalogram = cwt(tr.data, dt, 8, f_min, f_max) RTBEEE L]

#print(scalogram)

fig = plt.figure(figsize=(12, 10), dpi=80)
ax1 = fig.add_axes([0.1, 0.1, 0.7, 0.60])
ax2 = fig.add_axes([0.1, 0.75, 0.75, 0.2])
ax3 = fig.add axes([0.83, 0.1, 0.03, 0.6])

img = axl.imshow(np.abs(scalogram)[-1::-1], | 4~ 4~ % B %
extent=[t[0], t[-1], f _min, f max],aspect="auto’,
interpolation="nearest")

axl.set_xlabel(*"time(s) Angle 30° large | B ~ & &
angle 26.01 2 tracker")
axl.set_ylabel("Frequency [Hz]")
ax1.set_yscale('linear")
ax2.plot(t, tr.data, 'k")
pylab.xlim([30,72])

fig.colorbar(img, cax=ax3) BBl 4 pEd
plt.show() kT Bl %
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