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bb30390@0 56513900l E™bgdo Tgoaqbl 2= 65 536 ULbgsslbgs d60d36qwmdsL.
WAV 335000056 Logbsgrols 3sbslosmgdgero obgm®mdsgools sdmbszombsgsco MathCad-do
3990yg9gbgds 3mbd300 GETWAVINFO, Gmdgeros s06bgdl 4 256m80¢ng00s6 39J@ ™ML

NumCannels

S leRat
ample _a e = GETWAVINFO("]_WQU")
Resolution

AvgBytesPerSecond
1
GETWAVINFO("1.wav") = 4411600
88200

5 NumCannels=1 560l 5Obgdool MoEbgo, SampleRate=44100 - oL3MYEHOBSEOOL
bobdo6Mg, Resolution=16 sbomzodo  d0GHJOOL  COMmEIbMds (569 2 ds030),
AvgBytesPerSecond=88200 — 3560©ddbol Lodwysem Lobdstg (dso@o/{ja) [22].

9390mo 65b.3.1-Bg 83999905 MEOIWMO 300MS300L Moo Logbswrols MathCad
-do 99@9bob s 30HDMOE0DIE0OL FoQOEP0MO.
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Gl
~ 200 72 dB
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tl;
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CrestFactorl = 4.349 CrestFactor = 6.343
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365¢00BIGHMOOL  BomgoB03MM0  d9Mgdm Lo gdsls 0dEg3s  SI0WSE  QOTIMZ-

CrestFactor =

035m0  EO0RBMUBEH030L5M30L  5)(30¢0gdg0  LOWOEYJd0, ToIO0MO, Loabscrols
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3OHM3MOEF0MW0s, s309gmgg CrestFactor-o OHmdgeog Ho6dmoaqbl Logbowols dsgdlodwmadols
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(33090900l d9g35L900L ML [8].
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Spectrum of the Envelope signal
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x;:=[A1- (1 +n-sin(2rf1-t;)) -sin(2m - f2 - t;)]
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) 2EI 2 0.4 0.6 0.8
b)) | | |
t
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Q51533990 LOOYJO0 EY30dJgddo: A11l < 6 sA112 <6

A1 = [A1(fs)]f1 1= 5361 = 54.5V; := 56

A111:=V, — V;A112 := 0329 ; — 0315,A111 = 1.5A112 = 9.158

There is defect if A111 > 6
D11 := There is defectif A112 > 6
There is no defect  otherwise
D11 := There is a defect
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- A:=0,673Hzf, := i - A, := fft(c)
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gomHhogns pabmemgdom i=0.32768

Flj = (1 if 2000 < fj = S000

0 otherwise ML - (F\—F].;
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M1 := (Fx - Fy)
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inverse FFT In = ifft (ML)
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A111 := ATPI, — DTPI,

A112 := A031y; — D031y,

9 9
A121 := <Z A031m,1> - <Z Dos1m,1>
m=1 m=1

A131 := (ATP2y, — DTP2,) + (ATP4, — DTP4,)
A132 := (A032y; — D032 ;) + (A034y; — DO344)
A112 := 1 o330l 3eroM9bLob(mghml) VM@ — MbEs 250BMIML 06O 3SEGHMGOMm.
A113 := 1 bogH9bo LszoLbMmol HBgmob 139bol BO..
A124 := 1 36Hm3E9L0L 330090,

A113 := 1groegolb 3000M9bLoL (©MghML) BOS.

A141 := 1 396965GH™EOOL 35960L Mghml BEOS.
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MA111:=6 MA121 :=25 MA131:=6 MA141:=0.2
MA112:=6 MA122 :=0.5 MA132:=6
MA123:=0.1 MA133:=0.5

MA124:=6
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A211 = (ATP30 - DTP3O) + (ATP40 - DTP4O)
A212 = (AO330’1 - 00330,1) + (A0340’1 - 00340,1)

A221:=1 39696M5@™M0L b5§omdm030 45633060 m30.
A231:=1 296965@mM0L bofformd®mogz0 3563300 m30.
A232 := (ATP3, - DTP3 ) + (ATP4, - DTP4 )
A241:=1 g96965GHMMH0L 35960l 0OYRML BEOS..

A242 = (ATP3O — DTP3O) + (ATP40 — DTP40)
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A241:=1 g96965@GHMMH0L 35960l 0OYRML BEOS..

A252 = (ATPSO - DTP3O) + (ATP40 - DTP4O)

A261:=1 g9696M5GHMM0OL 35960l RORML BEOS..

A262 = (ATP30 - DTP3O) + (ATP40 - DTP4O)

A271:=1 g96965@GHMMH0L 35960l 0OYRML BEOS..

A272 = (ATF>30 - DTPSO) + (ATF>40 - DTP40)

A281:=1 296965@™MH0L 3596MH0L MHIRML BO..
A282 = (ATF>30 - DTPSO) + (ATP40 - DTP40)
A291 = (ATF>30 - DTPSO) + (ATP40 - DTP40)

A2101:=1 29696M5@™M0bL 3596MH0L MHIRML BOHE..

A2102 = (ATPBO - DTPSO) + (ATP40 - DTP4O)

$9939M5G¥MHOL BOEs 564 300M5309d0
A2111 = (ATPSO - DTP3O) n (ATP4O - DTP40)
A2121 = (ATP3O - DTP3O) n (ATP40 - DTP4O)

A2131 = (ATF>30 - DTP30) + (ATP40 - DTP40)

51583900 LoE0EYId0 BEBHSBHOLE03MMs© 3498539090

MA211:=6 MA221:=20 MA231:=20 MA241:=0.5
MA212:=6 MA232:=6 MA2426 :=6
MA251:=0.5 MA261:=0.5 MA271:=0.5 MA281 :=0.5

MA252:=6 MA262 :=6 MA272:=6 MA282 :=6



MA291:=0.5

MA2101:=0.5

MA2102 :=6

MA2131:=10

80

MA2111:=10

MA2211:=10

39dmI3z0l 99009290 s 31583980 LoOEYgdOL FoEBMOES

" A211
A212
A221
A231
A232
A241
A242
A251
A252
A261
A262
A2T1
A2T2
A281
A282
A201
A2101
A2102
A2111
A2121

| A2131

MAZ211 )
MA212
MA221
MA231
MA232
MA241
MA242
MA251
MA252
MA261
MA262
MA271
MA272
MA281
MA282
MA291
MA2101
MA2102
MA2111
MA2121
MAZ2131 )

0 1
0| -5125 i)
1| -5.577 3]
. 1 20
3 1 20
4| -5.125 i)
5 1 0.5
=16 | -5.125 3]
7 1 0.5
8 | -5.125 6
9 1 0.5
10| -5.125 6
11 1 0.5
12| -5.125 6
13 1

3356d0 3 - @mE@dobs

9mboGMM0bOL - 45BMIz0L G9gaq00

A311 = (ATP3O - DTPSO) + (ATF>40 - DTP40)

A312 = (Aoae.o’1 - DOSBO’l) + (AO340’1 - DO340’1)
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9 9 9 9 '
A321 ;[ > AO33m’1} { > DO33m’1J - ![ > AO34m71J [ > DO34m’1J
m=1 m=1 m=1 m=1 _
A322:=1  36MHm3gbob 33ws©gd0
A323 := 1 {iyeol Logsmob 3500l IGdIMHYIMdS
A331:= ATP4, — DTP4
A341 := 1 GamE6o b3 FoMOM3909w0/BOMYOOL 39M0539H0gd0L VE9BM.
A351 := 1 Gym@w)©Ho BsdFoOH™M3909w0/BOMIOOL 39MH0BIM0JdOL MHIRM.
A352 := ATP4, — DTP4(,A353 := ATP4y — DTP4,

©5533900 LoE0EYJd0 (BAIEGHOLGH03INOI® ©s3YT5390vIE00)

MA311:=6 MA321 := 25 MA331:=6 MA341:=2
MA311:=6 MA322:=6 MA332:=0.5

MA323:=0.5 MA333:=6
MA351:=0.5 MA352:=6 MA353:=6
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0 1
) 0 -5.125 6
(A311 MA311
A312 MA312 1 -2.577 6
A321 MA321 2 -29.977 25
A322 MA322 3 1 6
A323 MA32Z3 2 1 05
D3 - A331 MA331 |
| A132 Masaz | 7|2 -4.016 6
A333 MA333 b 1 0.5
A34]l MA341 7 1 6
A351 MA3S1 g ) >
A352 MA3S?
\A353 MA3s3) | 9 1 0.5
10 -4.016 6
11 -4.016 6

339600 4 - byghgbo LszoLsMO

A411 = ATP1_ - DTP1
0 0 A993905¢ M0l BOS - 5699 30dMG0YOOL BOS.

A412 = ATP1_— DTP1
0 0 Loy 960 LszoLMOL Bymob ggbol Lold.

A421 = ATP1_ - DTP1
0 0 A993905¢)O0L B - 56¢9 30dM309d0L BOS.

A422 = ATP1_- DTP1
0 0 Lag®960 LozoLbMol Bymob Bgbol Loldy.

A431 =ATP1 - DTP1
0 0 A993905GOHOL BOS - 5699 30dMEF0YOOL BOS.

A432 =ATP1, - DTP1
0 0 Loy®960o LozoLbMol Bymol Bgbols Loldy.

©5533900 BOEOEYYd0 BEGHIGHOBEHOIMMS® STMT390vICPO

MA411:=6 MA421:=6 MA431:=6
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MA412 :=10 MA422:=10 MA432:=10
MA413:=0.6 MA423:=0.6 MA433:=0.6

35Bmdz0l d9gagd0Ls s slsdZ900 LoWOYYOOL TSGHMOEBS

(A411 MA411Y  [-0.469 6

A412 MA412 -0.469 10
A413 MA413 1 06
A421 MA421 -0.469 6
D4 = A422 MA422 | = | —0.469 10
A423 MA423 1 06
A431 MA431 -0.469 6
A432 MA432 -0.469 10
\A433 MA433) | 1 06

335600 5-80083sG:m39¢0 Lsgolsmo
dmboGmMH0boL-goBMIZ30L Tggy9d0.
A511:=ATP2y — DTP2, A512:=ATP2y,— DTP2,
MA513 :=1 %905 Ly30LMOL BgmoL B9bol Lolidy.
A521:=ATP2y — DTP2, A522:= ATP2,— DTP2,
MAS523 :=1 B9s by30LOHOL BgmMOL B9boL Loldy.
A531:=ATP2y — DTP2, A532:= ATP2,— DTP2,
MAS533 :=1 Bgs by30LOOL BgmMOL B9boL Loldy.
31533900 LoEOJJd0( BEAIEGHOLEH03YMOE SFYF5390v9e0)
MA511:=6 MA521:=6 MA531:=6
MA512:=10 MA522:=10 MA532:=10

MA513:=0.6 MA523:=0.6 MA533:=0.6
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( As11

A512

A513

A521

DS = | A522
A523

A531

A532

| AS33

MAS11Y
MAS12
MAS13
MAS21
MAS522
MAS523
MAS531
MAS532
MAS33 )

(5.809
5.809
1
5.809
5.809
1
5.809
5.809
L1

6
10
0.6

6
10
0.6

6
10
0.6 )

3396d0o 6 - 30995(0739¢0 3905 Ls3oLSMO

9mboGMM0bAOL - 45BMIz0L G9gaq00.

A611 := ATP2, — DTP2,

A612 := ATP2, — DTP2,

A613:=1  d3905 LH30LOOL BgmOL B9boL Loldy.

A621 := ATP3, — DTP3,

A612 := ATP3, — DTP3,

A623:=1  d3905 by30LOOL BgmOL B9bol Loldy.

A631 := ATP3, — DTP3,

A632 := ATP3, — DTP3,

A633:=1  d390>5 LH30LOOL BgmOL B9bol Loldy.

©31533900 LoEOYJd0 (BEASGHOLEH03MIE 53YF5390v9e0)

MA611 :=6M A621:=6 MA631:=6

MA612 :=10 MA622:=10 MA632:=10

MA613:=0.6 MA623:=0.6 MA633:=0.6
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 A611

A612

A613

A621

D6 = A622
A623

A631

A632

| AB33

MA611 |
MAG12
MAG13
MAG21
MAG22
MA623
MA631
MAG32
MAG633 |

(" 5.309
5.809
1
-1.109
-1.109
1
-1.109

-1.109

1

6 )
10
0.6
6
10
0.6
6
10
0.6 )

3356do 7-80083sG:m39¢o Gr®dobols lsgols®o

b EMM0baoL-45BMmIz0l 99092900

A711 := ATP4, — DTP4,

A612 := ATP4, — DTP4,

A713:=1  d3905 bL530LMOL BgPOL B9bol Loldy.

A721 := ATP4, — DTP4,

A712 := ATP4, — DTP4,

A723:=1  d3905 L530LMOL BgMOL B9bol Loldy.

A731 := ATP4, — DTP4,

A732 := ATP4, — DTP4,

A733:=1 43905 LS30LMOL Bymol ggbol Lolidg.

51583980 LoEOYIdo (LESGOLE0IYMOE 8w)ds39dMErO0)

MA711:=6 MA721:=6 MA731:=6

MA712:=10 MA722:=10 MA732:=10

MA713:=0.6 MA723:=0.6 MA733:=0.6
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(ATI1 MATI1Y| [-4.016 6
AT12 MATI2 -4.016 10
AT13 MAT13 1 06
AT21 MAT21 -4.016 6
D7 :=| A722 MAT22 |= -4.016 10
AT23 MAT23 1 06
AT31 MAT731 -4.016 6
AT32 MAT32 -4.016 10
LAT33 MAT33) 1 06)

4.3.35030bg 39L-0b 53M93530L 25DMIZz0Ls s OsbMLBOZ0L Bggagdo

33%6do 1 Gm@GHmGmo

There is defect if|D10,0| > D1y,

D11 := |There is defect if|D10,0| > D1,

D13 :=

There is no defect  otherwise
D11 := There is no defect

There is defect if|D16,0| > D1g1
There is defect if|D17,0| > D17,

There is defect if|D18,0| > D1g4
There is no defect  otherwise
D13 := There is defect

D12 :=

D14:=

There is defect if|D12,0| > D1,
There is defect if|D13,0| > D13,
There is defect if|D14,0| > D1y,

There is defect if|D15,0| > D1s
There is no defect  otherwise
D12 := There is defect

There is defect if|D19,0| > D19,

There is no defect  otherwise
D14 := There is defect
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339600 2 -LEsEMmMo

There is no defectif D2y, < D2,

There i defectif D2,, < D2
There is no defectif D2; o < D24 €re 1s no defect1 00 = Y401

D21 := _ _ D22:=| Thereis defect otherwise
There is defect otherwise D21 := There is no defect
D21 := There is no defect
There is no defectif D25 o < D23, There is no defectif D25 < D25,
D23:= There is no defectif D2, o < D24, Do4:= There is no defectif D2¢ o < D24,
There is defect otherwise There is defect otherwise
D23 := There is no defect D24 := There is no defect
There is no defectif D2,y < D2, There is no defectif D2gy < D294
D25:= There is no defectif D2g y < D24, D26:= There is no defectif D27y o < D24¢
There is defect  otherwise There is defect otherwise
D25 := There is no defect D26 := There is no defect
There is no defectif D2;; o < D244 4 There is no defectif D2y3 5 < D245
D27:= There is no defectif D2y, ¢ < D24, D28:= There is no defectif D214 9 < D244
There is defect  otherwise There is defect otherwise
D27 := There is no defect D28 := There is no defect
Th i defect if D2 <D2
There is no defectif D2y3 9 < D243 Thz;z iz Ez deZEt ;fD216’0 ; D216’1
D29:= There is defect otherwise D210:= ) 17,0 = ==14.1
D29 := There is no defect There is defect  otherwise
D210 := There is no defect
There is no defectif D259 < D24g There is no defectif D219 < D219,
D211:= There is defect otherwise D212:= There is defect  otherwise
D211 := There is no defect D212 := There is no defect
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There is no defectif D259 < D254

There is defect  otherwise
D213 := There is no defect

D213:=

3396d0 3 - &©dobs

There is a defect if |D30,0| = D3

D31:= |There is a defect if |D31,0| > D3q1

D33:=

D41:=

There is no defect otherwise
D31 := There is no defect

There is a defect if |D35,0| = D35
There is a defect if |D36,0| > D3¢1

There is a defect if |D37,0| = D37,
There is no defect otherwise
D33 := Thereis a defect

D32:=

D34 :=

There is a defect if |D32,0| > D3,
There is a defect if |D33,0| = D33,

There is a defect if |D34,0| > D34,
There is no defect otherwise
D32 :=Thereis a defect

There is a defect if |D38,0| > D3g,
There is no defect otherwise
D34 := There is no defect

There is a defect if |D39,0| = D3g
There is a defect if |D310,0| > D340

D35:= | There is a defect if |D3110| = D3114

There is no defect
D35 := Thereis a defect

otherwise

3356d0 4 - LagMgbo Ls3olsmo

There is a defect if |D40,0| = D44
There is a defect if |D41,0| > D44

There is a defect if |D42,0| = D4,
There is no defect otherwise
D41 := Thereis a defect

D42:=

There is a defect if |D43,0| = D43,
There is a defect if |D44,0| > D4y,

There is a defect if |D45,0| = D45,
There is no defect otherwise
D41 := There is a defect



89

There is a defect if |D40,0| > D44
There is a defect if |D40,0| > D4y 1

There is a defect if |D40,0| > D4y,
There is no defect otherwise
D43 := There is no defect

D43:=

335600 5-80083sG:m39¢0 Lsgolsmo

There is a defect if |D50,0| = D5¢ 4
There is a defect if |D51,0| > D514

There is a defect if |D53,0| > D534
There is a defect if |D54,0| > D541

D51:= | There is a defect if |D5,,4| = D5;4 D52:= Ihere is a defect if |D55| = D55,
There is no defect otherwise There is no defect otherwise
D51 := Thereis a defect D51 := Thereis a defect
There is a defect if |D56,0| > D5¢1
There is a defect if |D57,0| > D571
D53:= | There is a defect if |D5g0| = D5g;4
There is no defect otherwise
D53 := Thereis a defect
3396d0o 6 - 30995(0739¢0 3905 Ls3oLSMO
There is a defect if |D60,0| > D6y 1 There is a defect if |D63,0| > D63,
There is a defect if |D61,0| = D641 There is a defect if |D64,0| = D6y,
D61:=

There is a defect if |D6,4| > D6, D62:=
There is no defect otherwise
D61 := There is a defect

There is a defect if |D65,0| > D654
There is no defect otherwise
D62 := There is a defect

There is a defect if |D66,0| = D6¢ ¢
There is a defect if |D67,0| > D671

There is a defect if |D68,0| > Db6g ;
There is no defect otherwise
D61 := Thereis a defect

D63:=
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There is a defect if |D70,0| > D741 There is a defect if |D73,0| > D73,
There is a defect if |D71,0| = D711 There is a defect if |D74,0| = D74,
D71:= | There is a defect if |D7,0| = D7;4 D72:= IThere is a defect if |D754| = D75,
There is no defect otherwise Thereis no defect otherwise
D71 := There is a defect D72 := There is a defect

There is a defect if |D76,0| > D741
There is a defect if |D77,0| > D774
D73:= | There is a defect if |D7g0| = D75,

There is no defect otherwise
D73 := There is a defect
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