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1 unit Min;

2

3 interface

4

5 uses

6 W ndows, Messages, SysUils, Classes, G aphics, Controls, Forms, Dialogs,
7 StdCtrls, OeCrls, OectraChart2D TLB, CBWB2, Unit2, RChart, Fourier
8

9 type

10 TForml = cl ass(TForm

11 Buttonl: TButton

12 Label 1: TLabel

13 Label 2: TLabel

14 Chart 2D1: TChart 2D,

15 RChart 1: TRChart;

16 ConboBox1: TConmboBox;

17 Label 3: TLabel

18 Fast Fouri er1l: TFast Fourier

19 CheckBox1: TCheckBox;

20 procedure FornCreate(Sender: TObject);

21 procedure ButtonlClick(Sender: TObject);

22 procedure ConmboBoxl1Change( Sender: TObject);

23 procedure CheckBox1Cl i ck(Sender: TObject);

24 private

25 { Private declarations }

26 public

27 { Public declarations }

28 end;

29

30 var

31 For mi : TFor mi;

32 S : Sanple; // Deklarasjon av trad

33 Count . Integer; // Antall sanples som skal hentes

34 Rat e . Integer; // Sanmplerate (Antall AD-sanples pr. sekund)

35 GeoWai t . Integer; // Antall ns programet skal vente sa geofonen far stabilisert se
g

36 Sanpl eWait : Integer; // Antall ms progranmet skal vente til sanpling er ferdig

37 A ectraX . Variant; // X-array for O ectra-chart

38 A ectraY . Variant; // Y-array for O ectra-chart

39 MenHandle : Integer; // Mnne-handle for & | agre AD-data

40 ADat a . Array[1..20000] of Wbrd; /1Array for lagring av AD-data

41 AVol t . Array[1..20000] of Real; /1 Array for lagring av AD-spenning

42 procedure FFT;

43

44 i npl enent ati on

45

46 {$R *. DFM

47

48 procedure TForml. For nCreat e( Sender: TObject);

49 begin

50 //Sette opp objektenes plassering pd Form

51 Forml. Chart 2D1. W dt h : = Forml. W dt h- 8;

52 FormL. Chart 2D1. Hei ght .= Formil. Hei ght DIV 2;

53 FormlL. Chart 2D1. Top = 0;

54 Forml. Buttonl. Left = (Forml. Wdth div 2)-(Fornl.Buttonl. Wdth div 2);

55 Forml. Buttonl. Top .= Forml. Hei ght - Fornml. Buttonl. Hei ght - 30

56 Forml. Label 2. Top .= Forml. Buttonl. Top + 20

57 Forml. Label 2. Lef t 1= 20;

58 Forml. Label 1. Top ;= Forml. Label 2. Top

59 Forml. Label 1. Left := Forml. Label 2. Left + Forml. Label 2. Wdth + 10;

60 Forml. RChart 1. Wdth = Forml. Wdth - 8;

61 For mL. RChart 1. Hei ght .= Forml. Hei ght - Formnil. Chart2D1. Hei ght - 100;

62 Forml. RChart 1. Top .= Forml. Chart 2D1. Hei ght ;

63 Forml. Label 3. Top .= Forml.Buttonl. Top + 5



C:\My Documents\FP2000\PulsRespons med FFT\Main.pas
Printed at 07:48 on 18 Feb 2000

64
65
66
67
68
69
70
71
72
73
74
75
76
77
78
79
80
81
82
83
84
85
86
87
88
89
90
91
92
93
94
95
96
97
98
99
100
101
102
103
104
105
106
107
108
109
110
111
112
113
114
115
116
117
118
119
120
121
122
123
124
125
126
127

procedure TForml
begin

Forml. Label 3. Left = Forml. Buttonl. Left + Forml.Buttonl. Wdth + 20;

For mL. ConboBox1. Top
For mL. ConboBox1. Left

Forml. Label 3. Top + 17;
Forml. Label 3. Left;

For ml. CheckBox1. Left .= Forml. Label 2. Left;

For mL. CheckBox1. Top

end;

procedure TForml. ButtonlCl i ck(Sender:
begin

GeoWai t
Rat e

Count

S. Resune;
Sanpl eWai t

1000;
16000;
16000;

end;

Forml. Label 2. Top - 20;

TOhj ect);

(Count div Rate)+500;

. ComboBox1Change( Sender: TObj ect);

/1§ @r ny FFT dersom nman vel ger en annen vi ndustype

FFT;

end;

procedure FFT;
Var

CNT : Integer;
y : Doubl e;

begin

/1 Vel ger om det skal vere |og. Y-akse
I f Forml. CheckBox1l. Checked then Forml. RChartl. LogScal eY := True
el se Forml. RChart 1. LogScal eY : = Fal se;

Forml. RChart 1. Cl ear G af ;

/1 Sette vindutype
I f Forml. ComboBox1. Text = ' Rectangl

e' then

FormlL. Fast Fouri er 1. Wei ghti ngW ndow : = fwRect angl e;
I f Formil. ComboBox1. Text = 'Triangle' then

FormL. Fast Fouri er 1. Wei ghti ngW ndow : = fwTri angl e;
I f Forml. ConboBox1l. Text = 'Gaussian' then

For mL. Fast Fouri er 1. Wi ghti ngW ndow : = fwGauss;

I f Forml. ComboBox1. Text = ' Hanm ng'

t hen

For mL. Fast Fouri er 1. Wei ghti ngW ndow : = fwHanm ng;
I f Fornmil. ConboBox1. Text = 'Blackman' then

For mL. Fast Fouri er 1. Wei ghti ngW ndow : = fwBl ackman;
| f Forml. ConboBox1l. Text = 'cos2' then

FormL. Fast Fouri er 1. Wei ghti ngW ndow : = fwCos2;

For mL. Fast Fouri er 1. SpectrunSSi ze : =
Forml. Fast Fouri er 1. Cl ear Real ;
FormL. Fast Fouri er 1. Cl ear | mag;

[l Putter data inn i FFT
For CNT := 1 to 1024 do
For mL. Fast Fouri er 1. Real Spec[ CNT]

[l U farer FFT
For ml. Fast Fouri er 1. Transform

/| Tenmrer FFT-graf, og utfegrer div.
Forml. RChart 1. Cl ear G af ;
Forml. RChart 1. Dat aCol or : = cl Red;

1024; //Setter datanengde for FFT
/| Temrer FFT for reelle tall
[ T@mer FFT for imaginage tall

= Avol t [ CNT*16] ;// QA ectraY¥Y[ CNT+999] ;

oppsett

Forml. RChart 1. MoveTo (Forml. Fast Fourierl1. FreqCf Li ne(1, 0.001),0);
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/I Plotter data til graf
For CNT := 1 to (Forml. Fast Fourierl. Spectruntize div 2) do begin
y := Forml. Fast Fouri er 1. Magni t ude[ CNT] ;
Forml. RChart 1. DrawTo (Forml. Fast Fouri er1. FreqCf Li ne( CNT, 0.001),y)
end;
/1Viser grafen
FormlL. RChart 1. ShowGr af ;
end;
procedure TForml. CheckBox1Cl i ck(Sender: TObject);

begin
/I Kjgrer ny FFT og plotter FFT pd nytt dersom nman vel ger l|ogaritnmn sk Y-akse
FFT;

end;

initialization
S := Sanpl e. Create(True);

finalization
S. Term nat e;
I f MenmHandl e <> 0 Then
CBW nBuf Fr ee( MenHandl e) ;
end.
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1 unit Unit2;
2
3 interface
4
5 uses
6 SysUtils, Graphics, Controls, Forms, Dialogs, StdCrls, OeCrls,
7 O ectraChart 2D TLB, Messages, W ndows, Cl asses, CBWB2;
8
9 type

10 Sanpl e = class(TThr ead)

11 private

12 procedure Test;

13

14 protected

15 procedure Execute; override;

16 end;

17

18 i npl enent ation

19 uses Muin;

20

21 procedure Sanple. Test;

22
23
24
25
26
27
28

29
30
31
32
33
34
35
36
37
38
39
40
41
42
43
44
45
46
47
48
49
50
51

52
53
54
55
56
57
58
59

60
61

const
BoardNum : Integer = 0; //PCl-DAS1602/16 sin adresse

var
ULSt at . Integer; /1 Status for Universal Library
ULStat String . String; /I Mellom agring for feil melding
I . Integer; /1 Teller-variabel for konverteri
ng av data

begin
/1 Sette knappens tekst til 'kjgrer', og koble ut knappen
Forml. Buttonl. Caption := "Kjgrer';
Forml. But t onl. Enabl ed : = Fal se;

/1 Sette opp Data Arrayer for Oectra
O ectraX := VarArrayCreate([ 1, Count], varDouble);
O ectraY := VarArrayCreate([ 1, Count], varDouble);

/1 Al'l okere mi nne-handl e for AD- data
MenmHandl e : = cbW nBuf Al | oc( Count +1) ;
If MenHandl e = 0 Then Begin
MessageDl g(' Menory al l ocation error', mWarning, [ mhOK], 0);
Exit;
End;

/lSette Digital Atil utgang
ULSt at : = cbDConfi gPort (Boar dNum FI RSTPORTA, DI Gl TALOUT) ;
Forml. Label 1. Caption := IntToStr(ULStat);
If ULStat <> 0 Then begin

ULStatString := IntToStr(ULStat);

MessageDl g(' En feil oppstod ved konfigurering av digtal-port:'+IntToStr(ULStat), nmnt

War ni ng, [ mbCK] , 0) ;
Exit;

End;

/1Sette Digital A0 hgy
ULStat : = cbDBit Qut (Boar dNum FI RSTPORTA, 0, 1) ;
Forml. Label 1. Caption := IntToStr(ULStat);

If ULStat <> 0 Then begin
MessageDl g(' En feil oppstod ved setting av digtal-port:'+IntToStr(ULStat), nt\Warning
, [mbOK], 0) ;
Exit;
End;
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62

63 //Vente til geofon har stabilisert seg

64 Sl eep( GeoWai t);

65

66 /1"slippe" geofonen

67 ULStat : = cbDBit Qut (Boar dNum FI RSTPORTA, 0, 0) ;

68 Forml. Label 1. Caption := IntToStr(ULStat);

69 If ULStat <> 0 Then begin

70 MessageDl g(' En feil oppstod ved setting av digtal-port:'+IntToStr(ULStat), m Warnin
g, [mbOK], 0) ;

71 Exit;

72 End;

73

74

75 /I Start sanpling, |egg som bakgrunnsjobb.

76 ULSt at : = cbAl nScan(Boar dNum 0, 0, Count, Rat e, Bl PLPT25VOLTS, MenHandl e, 0) ;

77 Forml. Label 1. Caption := IntToStr(ULStat);

78 If ULStat <> 0 Then begin

79 MessageDl g(' En feil oppstod ved innhenting av data:'+IntToStr(ULStat), ntWarning,[m
bOK], 0) ;

80 Exit;

81 End;

82

83 /I Flytte sanplede data fra nminne til data-array

84 ULSt at : = cbW nBuf ToArray( MenHandl e, Adat a[ 1], 1, Count) ;

85 Forml. Label 1. Caption := IntToStr(ULStat);

86 If ULStat <> 0 Then begin

87 MessageDl g(' Kunne flytte data fra Memtil array:'+IntToStr(ULStat), mtWarning, [ mbOK
1.0);

88 Exit;

89 End;

90

91 /'l Konvertere data fra 16-bit til real-volt, og flytte data fra Array "Adata" til VarAr

ray Y, og sette X-verdier

92 For I := 1 to Count do begin

93 AVol t[1] := (((AData[l]*2.5)/65535)-1.25);
94 O ectraY[Il] := Avolt[I1];

95 QectraX 1] :=1

96 end;

97

98 [IPlotte verdier i Chart

99 Forml. Chart 2D1. Chart Groups. Iten{ 1] . Data. NunSeries := 1

100 Forml. Chart 2D1. Chart Groups. I ten{ 1] . Dat a. NunPoi nt s[ 1] : = Count;

101 Forml. Chart 2D1. Chart Area. Axes. Iten]' X' ]. Max. Val ue : = Count;

102 Forml. Chart 2D1. Chart Area. Axes. Iten]' X' ]. Dat aMax. Val ue : = Count;
103 Forml. Chart 2D1. Chart Groups. I tenf 1] . Dat a. CopyXVectorIn(1, O ectraX);
104 Forml. Chart 2D1. Chart Groups. I tenf 1] . Dat a. CopyYVectorIn(1, O ectray);

105 Forml. Chart 2D1. Chart Groups. Iten{ 1] . Data. NunPoi nts[ 1] := Count-1
106

107 /1 Frigjere MenHandl e

108 If MenmHandl e <> 0 Then

109 CBW nBuf Fr ee( MenHandl e) ;

110

111 /1 Sette knappens tekst tilbake til 'Start test', og koble knappen inn
112 Forml. Buttonl. Caption := '&Start test';

113 Forml. But t onl. Enabl ed : = True;

114

115

116 end;

117

118 procedure Sanpl e. Execute;

119 Begin

120 Repeat
121 Synchroni ze(Test);

gj en



122 FFT;

123 Suspend;

124 Until Term nated;
125 End;

126

127 end.



