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 شلصلِازتؼاضات پیطا ٍ کازتسد آى دز هٌْدسی 

 دز ًسم افصاز ّای

MatLab  ٍSeismoSignal 

پسداشش ٍ هحاسثِ  : جلسِ سَم
پازاهتسّای ضتاتٌگاضت دز 

SeismoSignal 
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 ًسم افصازSeismoSignal   کِ تسای پسداشش ضتاتٌگاضت ّای قَی ًَضتِ ضدُ، یک ًسم افصاز تجازی
 .است کِ قادز است ػلاٍُ تس پسداشش ضتاتٌگاضت، پازاهتس ّای هْن آى زا هحاسثِ کٌد

 اش هْوتسیي ایي پازاهتس ّا ػثازتٌد اش: 

 هقادیس تیطی1ٌِ.

 

 ًسثت سسػت تیطیٌِ تِ ضتاب تیطی2ٌِ.

 

 ضدت آزیاس3.

 

.4RMS 
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 طَل هَثس5.

 غالةپسیَد 6.

 طیف تَاى ٍ طیف فَزی7ِ.

 طیف پاسخ ٍ ضثِ پاسخ الاستیک8.

 غیسالاستیکطیف پاسخ 9.

.10... 

ایي تسًاهِ قادز است ضتاتٌگاضت ّا تا فسهت ّای ساختازی هتفاٍت زا تاشخَاًی کٌد. 

 

 

 SeismoSignalهؼسفی 
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 تاشخَاًی فایل ّا
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 تاشخَاًی فایل ّا
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 اصلاح خط هثٌا

 استفادُ هی کٌد حداقل هستغ خطاایي ًسم افصاز، تسای اصلاح خط هثٌا اش زٍش. 

 y=a0ثاتت 1.

 (پیص فسض)  y=a0+a1*xخطی 2.

 y=a0+a1*x+a2*x^2دزجِ دٍ 3.

 y=a0+a1*x+a2*x^2+a3*x^3دزجِ سِ 4.

 

 

                  beheshtikhah@gmail.comهحود حسیي تْطتی خَاُ

www.NoavaranGermi.ir



 ”Polynomial Type“هفَْم : یادآٍزی
7 

 clc;clear all; 

 a3=1;a2=1;a1=1;a0=1; 

 x=0:0.01:1; 

 y3=a3*x.^3+a2*x.^2+a1*x+a0; 

 y2=a2*x.^2+a1*x+a0; 

 y1=a1*x+a0; 

 y0=a0; 

 figure(1);hold on;grid on 

 plot(x,y3);plot(x,y2);plot(x,y1);plot(x,y0); 

 ylim([0 4]);xlabel('x');ylabel('y'); 

 دز ًسم افصازSeismoSignal  چْاز ًَع
چٌدخطی تسای اصلاح خط هثٌا تؼسیف ضدُ 

ایي چٌدخطی ّا تسای تقسب تِ ذّي . است
دز ًسم افصاز هتلة ًَضتِ ٍ ًطاى دادُ ضدُ 

 .است
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 تٌاتسایي اصلاح خط هثٌا
ًوی تَاًد هَج ّای تا پسیَد 
تلٌد زا اش ضتاتٌگاضت حرف 

 .کٌد
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 فیلتس

پازاهتس ّای فسکاًسی 

.1Freq1  ; فسکاًسcut-off تالا گرز 

.2freq2 ; فسکاًسcut-off پاییي گرز 

.3Freq1  تاfreq2 ; فسکاًس ّایcut-off  (پیص فسض)هیاى گرز 

 

 اًَاع فیلتس ّا(IIR) infinite-impulse-response  

.1Butterworth (پیص فسض) 

.2Chebyshev 

.3Bessel 
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 Butterworth فیلتس

 The Butterworth filter is a type of signal processing filter designed to 

have as flat a frequency response as possible in the passband. It is also 

referred to as a maximally flat magnitude filter. It was first described 

in 1930 by the British engineer Stephen Butterworth in his paper entitled 

"On the Theory of Filter Amplifiers". 

 Butterworth stated that: "An ideal electrical filter should not only 

completely reject the unwanted frequencies but should also have 

uniform sensitivity for the wanted frequencies". 

 frequency response (gain) is: 
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clc;clear all; 

f=0:0.01:100; 

fn=20; 

n=5; 

g=1./(1+(f./fn).^(2*n)).^0.5; 

plot(f,g); 
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 Butterworth فیلتس

 where ω is the angular frequency in radians per second and n is the 

number of reactive elements (poles) in the filter. If ω = 1, the amplitude 

response of this type of filter in the passband is 1/√2 ≈ 0.707, which is 

half power or −3 dB.  

 Butterworth also showed that his basic low-pass filter could be modified 

to give low-pass, high-pass, band-pass and band-stop functionality. 

 The frequency response of the Butterworth filter is maximally flat (i.e. 

has no ripples) in the passband and rolls off towards zero in the 
stopband 

1. Compared with a Chebyshev Type I/Type II filter or an elliptic filter, the 

Butterworth filter has a slower roll-off, and thus will require a higher 

order to implement a particular stopband specification, 
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 هقایسِ تا دیگس فیلتسّا

 All of these filters are fifth-

order. 

 Butterworth filter – no gain 

ripple in pass band and 

stop band, slow cutoff  

 Chebyshev filter (Type I) – 

no gain ripple in stop 

band, moderate cutoff  

 Chebyshev filter (Type 

II) – no gain ripple in pass 

band, moderate cutoff  

 Bessel filter – no group 

delay ripple, no gain ripple 

in both bands, slow gain 

cutoff  

 Elliptic filter – gain ripple 

in pass and stop band, 

fast cutoff 
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VOL1DS FILE:  2749/01 

Inst Type = SSA-2 

Origin Time : 2002/06/22   02:58:20 

L 

COMP L1 

Avaj                      Station   35.580 N 49.220 E   Altitude 1904m   Azimuth L 119   T 209 

Epicenter 35.710 N 49.020 E   FD    Km mb      Ms      Mw      M        ML6.2(BHRC  ) 

INSTR PERIOD =  .020 SEC   DAMPING =  .640 

NO. OF POINTS =  11776      DURATION =  58.880 
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 SeismoSignalفایل خسٍجی اش 
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Time [sec]  Acceleration 

[m/sec2] 

  0.000000          0.007767 

  0.005000          0.007767 

  0.010000          0.007767 

  0.015000          0.007767 

  0.020000          0.007767 

  0.025000          0.007767 

  0.030000          0.007767 

  …………                             …………. 

  …………                              ……….… 

خسٍجی  ،دز حالت پیص فسض
تِ  SeismoSignalًسم افصاز 

صَزت دٍ ستَى است کِ ستَى 
اٍل آى زا شهاى تطکیل هی 

دز خط اٍل ًیص ػٌَاى . دّد
ّسستَى تِ ّوساُ ٍاحد آى 

 .ًَضتِ هی ضَد

 لرا لاشم است کدMatLab  ِت
گًَِ ای ًَضتِ ضَد کِ اش خط 

ٍ ستَى اٍل صسفٌظس ضَد تا 
 .تٌْا ضتاب هدًظس قساز گیسد
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