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Amaurornis phoenicurus
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Brachypteryx montana
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Pomatorhinus ruficollis
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2. C.K.CATCHPOLE, P.J.B.SLATER , BIRD SONG-Biological themes and
variations, Cambridge University Press, 1995

3. Crawford H. Greenewalt, BIRD SONG:ACOUSTICS AND PHYSOLOGY,
Smithsonian Institution Press, 1968

4., C.K. CATCHPOLE and P.J.B. SLATER, BIRD SONG: Biological themes and
variations, 1995

5. Rosemary Jellis, Bird Sounds and Their Meaning, Cornell University Press, 1984
http://ccms.ntu.edu.tw/~ding/aves/chcklst e.htm
http://archive.zo.ntu.edu.tw/bird/r_bird index.asp?bird_id=B0370

TR v A2 2 A (1)-(3)
(1)//------ BirdSoubd.cpp
#include <vcl.h>

#pragma hdrstop

#include "BirdSound.h"
#include <stdio.h>

#include "part function vl.cpp"
//
#pragma package(smart_init)

#pragma resource "*.dfm"
TForml *Forml;

//

__fastcall TForm1::TForm1(TComponent* Owner)
: TForm(Owner)

}

//

void _ fastcall TForm1::btnUnknownClick(TObject *Sender)

16



/1

/1

load Bird Name from file

AnsiString str_Line, str_temp, str_check, result List, str_bird name;
TStrings *In_File Bird Name;

In_File Bird Name = new TStringList;

In_File Bird Name->LoadFromFile(edtFileName->Text);

TStrings * list bird;

list_bird = new TStringList;

Index_bird = edtIndex->Text.Tolnt(); /B~ EwR & §

stt Line= In File Bird Name->Strings[Index bird-1];
part_func(str_Line,"\t",list bird);

str bird name = list bird->Strings[1];
edtBirdName->Text = str_bird name;

edtSerial->Text = list_bird->Strings[0];

load data from file

TStrings *In_File List;

In_File List=new TStringList;

TStrings *Out_FileList;

Out _FileList = new TStringList;

TStrings * list items;

list_items = new TStringList;

list_items->Clear();

In_File List->LoadFromFile("D:\\PHD15\\bcb\\compare vI\\BirdSound.txt");

long list_length, list width ,counter, temp boxes;

list_length =In_File List->Count;

if(Index_bird > list length | Index_bird < 1)

{
ShowMessage("Error!!! There is no this Index in the file.");
return;

}

else

edtIndex->Text = Index bird;

str Line= In_File List->Strings[Index bird-1];

17



part_func(str Line,"\t",list_items);

list width = list_items->Count;

float* pt = new float[list length];
for( long j = 0; j <list_length ; j++)
ptfj1=0;

long* Ipt = new long[list length];
for( long j = 0; j <list_length ; j++)
Ipt[j] =0;

char buffer[128];
counter =0;

str_temp ="";

//----save this line of data
long temp_index;
for( long 1=0; 1 <list width ;i++)

{
str_check = list_items->Strings[1]. TrimRight();
pt[i]=StrToFloat(str check);
temp_index = pt[0];
if(1i==0)
{
sprintf(buffer,"%-6d ",temp index);
}
if(i==1)
{
Boxes = pt[1];
sprintf(buffer,"%-6d ", Boxes);
}
else
sprintf(buffer,"%-7.3f ", pt[i]);
str_temp += buffer;
}

Out FileList->Add(str_temp);
list_items->Clear();
Out_FileList->SaveToFile("test unkown.txt");

18



-------- check the list width

-------------- scaling (x,y)=to image index(25x, 25y)

if( list width < 3)

{
ShowMessage("Error!!! There is no data for this Index.");
return;
h
else if( list_ width != (Boxes *4 + 2) )
{
ShowMessage("Box number is Error!!! .");
return;
h
-------------- scaling begin from x=0
long test;
float begin;

begin=pt[2];
for( long 1= 0; 1 < (list width - 2)/2 ; i++)
{

pt[2*i+2]= pt[2*i+2] - begin;

test = pt[2*i+2];

for( long 1=0; 1 <list width ; i++)

{
if(i <2)
Ipt[i] = pt[i];
else
Ipt[i]= long(pt[i]*25);
test = Ipt[i];
¥

--------- Draw the image of time-frequence boxes with index ---------------

Graphics:: TBitmap *Bitmap new = new Graphics::TBitmap;
Bitmap new->Width = imgTimeFrequence->Width;
Bitmap new->Height = imgTimeFrequence->Height;
if( Index_bird <= list_length )
SetlmgColor( Bitmap new, Index bird, Ipt, Boxes);
else

{

ShowMessage("Index Error!!!");

19



return;

}

imgTimeFrequence->Canvas->Draw(0, 0, Bitmap new);
//

delete [] pt;
delete [] Ipt;

delete In File List;

delete Out FileList;

delete list items;

ShowMessage("Unknown picture is drawn.");
}
//
void _ fastcall TForm1::btnCloseClick(TObject *Sender)

{
Close();

b
/I

void _ fastcall TForm1::FormCreate(TObject *Sender)

{
Index bird = edtIndex->Text. Tolnt();

b
/I

void _ fastcall TForm1::edtindexChange(TObject *Sender)

{
Index bird = edtIndex->Text. Tolnt();

}
//
void _ fastcall TForm1::btnSavelmageClick(TObject *Sender)
{

SaveDialogl->Title="7 * 37 &4 &";

bool Success = SaveDialogl->Execute();

if(Success == false)

return;

AnsiString FileName = SaveDialog1->FileName;

imgTimeFrequence->Picture->SaveToFile("unknown.bmp");

20



//
void _ fastcall TForm1::btnlmageResetClick(TObject *Sender)
{
[[~m=mmmmmem Draw the image of time-frequence boxes with index ---------------
Graphics:: TBitmap *Bitmap new = new Graphics::TBitmap;
Bitmap new->Width = imgTimeFrequence->Width;
Bitmap new->Height = imgTimeFrequence->Height;
TColor ColorBaground = cIWhite ;
TColor ColorTemp = clRed ;
int width = Bitmap new->Width;
int height = Bitmap new->Height;
for(int RealX = 0; RealX < width; RealX++)
for(int RealY = 0; RealY < height; RealY++)
Bitmap new->Canvas->Pixels[RealX][RealY] = ColorBaground;
imgTimeFrequence->Canvas->Draw(0, 0, Bitmap new);
}
//
void _ fastcall TForm1::btnCompareClick(TObject *Sender)
{

TStrings *Out_FileList;
Out _FileList = new TStringList;

/1 load Bird Name from file
AnsiString str_Line, str_temp, str_check, result List, str_bird name;
char buffer[128];

str_temp ="";
float ratiol, ratio2;

A —— get unknown_image

Graphics:: TBitmap *Bitmap unknown = new Graphics:: TBitmap;

Bitmap unknown->LoadFromFile("D:\\PHD15\\bcb\\compare vI1\\unknown.bmp");
[[~==mmmmmm Load Bitmap from files ---------------
AnsiString str_file;
for(int i=1; i<= 225; i++)
{
if(1!=32)

21



str_file ="D:\\PHD15\\bcb\\compare vI\\t\\t";

str_file +=1;

str_file +=".bmp";

Graphics:: TBitmap *Bitmap load = new Graphics::TBitmap;
Bitmap load->LoadFromFile(str file);

ratiol = fCompare(Bitmap unknown,Bitmap load);
ratio2 = fCompare(Bitmap load,Bitmap unknown);
sprintf(buffer,"%-4d %-6.3f %-6.3f",1, ratiol, ratio2);,
str_temp = buffer;

Out _FileList->Add(str_temp);

delete Bitmap load;

}

Out_FileList->SaveToFile("compare.txt");
//

delete Out FileList;

ShowMessage("Comparison unknown_picture with data_picture is done.");

/1

(2)//----BirdSound.h
#ifndef BirdSoundH
#define BirdSoundH
//
#include <Classes.hpp>

#include <Controls.hpp>
#include <StdCtrls.hpp>
#include <Forms.hpp>
#include <ExtCtrls.hpp>
#include <Dialogs.hpp>
//
class TForml : public TForm

{
__published: // IDE-managed Components

22



TImage *imgTimeFrequence;
TButton *btnUnknown;
TEdit *edtFileName;
TEdit *edtIndex;
TButton *btnSavelmage;
TLabel *Labell;
TButton *btnClose;
TSaveDialog *SaveDialogl;
TButton *btnlmageReset;
TLabel *Label2;
TLabel *Label3;
TLabel *Label4;
TLabel *Label5;
TLabel *Label6;
TEdit *edtBirdName;
TLabel *Label7;
TEdit *edtSerial;
TLabel *Label§;
TLabel *Label9;
TLabel *LabellO0;
TLabel *Labelll;
TLabel *Labell2;
TLabel *Labell3;
TLabel *Labell4;
TLabel *Labell5;
TButton *btnCompare;
void _ fastcall btnUnknownClick(TObject *Sender);
void _ fastcall btnCloseClick(TObject *Sender);
void _ fastcall FormCreate(TObject *Sender);
void _ fastcall edtiIndexChange(TObject *Sender);
void _ fastcall btnSavelmageClick(TObject *Sender);
void _ fastcall btnlmageResetClick(TObject *Sender);
void _ fastcall btnCompareClick(TObject *Sender);
private: // User declarations
public: // ' User declarations
long Index_bird;
long Boxes;
long Line length;

23



__fastcall TForm1(TComponent* Owner);
¥
//
extern PACKAGE TForm1 *Form1;
//
#endif

(3)//------ pParrt_function.cpp
#include <vcl.h>

#include <math.h>

void part_func(AnsiString in_sss, AnsiString deli, TStrings * ret)

{

int deli_len,len,pos;
AnsiString part;
AnsiString sss;

sss = in_sss. Trim();
ret->Clear();

deli_len = deli.Length();

while( 0 < (pos=sss.Pos( deli )) )

{
part = sss.SubString(1,pos-1);
ret->Add( part. Trim() );
len = sss.Length();
sss = sss.SubString(pos+deli _len, len-(pos-1)-deli_len );
sss=sss.Trim(); /> 7 &% Z v € % ~#KF € 14
}

sss = sss. Trim();
len = sss.Length();
if(len>0)
ret->Add( sss );
h
void part_func_fix(AnsiString in_sss, AnsiString deli, TStrings * ret)

{

int deli_len,len,pos, check has deli;

24



/*

AnsiString part;
AnsiString sss;

$SS = 1In_sss;
ret->Clear();
check has deli =0;

deli_len = deli.Length();

while( 0 < (pos=sss.Pos( deli)) )
{
check has deli=1;
part = sss.SubString(1,pos-1);
ret->Add( part. Trim() );

len = sss.Length();
sss = sss.SubString(pos+deli _len, len-(pos-1)-deli_len );
sss=sss.Trim(); /> 7 &% Z v € % ~#&F € N4
}
if(check_has deli) //4=% DATA R 825 deli ¥ axfe= ""
{
while( 0 < (pos=sss.Pos(" ")) )

{
part = sss.SubString(1,pos-1);

ret->Add( part. Trim() );

len = sss.Length();
sss = sss.SubString(pos+deli _len, len-(pos-1)-deli_len );
sss=sss.Trim(); /> 7 &% v € % ~#&F € 14

}

sss = sss. Trim();
len = sss.Length();
if(len>0)
ret->Add( sss );

int deli_len,len,pos;
AnsiString part[10];

25
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AnsiString sss;
$SS = 1In_sss;
ret->Clear();

part[0] = sss.SubString(1,6);
part[1] = sss.SubString(9,5);
part[2] = sss.SubString(17,4);
part[3] = sss.SubString(25,2);
part[4] = sss.SubString(33,2);
part[5] = sss.SubString(41,2);
part[6] = sss.SubString(49,2);
part[7] = sss.SubString(57,5);
part[8] = sss.SubString(65,4);
part[9] = sss.SubString(73,4);
//'121.99 23.83 1991 I 1 3 0 5104 11.83.3
for(inti=0;1<10;1++)
ret->Add( part[i]. Trim() );
*/
}
//

/* the example about how to use the part function

void _ fastcall TForm1::btnUsingPartFunctionClick(TObject *Sender)

{
TStringList * LL;

LL = new TStringList;
part_func(Edit1->Text, Edit2->Text, LL);

Memol->Lines->Text = LL->Text;
delete LL;
h
*/
//
AnsiString tran_int 2 4space( int k)

{

AnsiString ret, strtemp;
ret = AnsiString(k);

26



/1

int len;

len = ret.Length();

if(len < 4)

{
for(int i=1;i<= (4 -len) ;i++) // & 1 B4 20
{

strtemp +="";

¥

strtemp += ret;
¥
else
{

strtemp = ret;
¥

return strtemp;

double calculate In_slope(double *pX, double *pY, int length)

{

double sigma xy = 0;
double sigma x = 0;
double sigma_y = 0;
double sigma x2 =0;

double n = length;

for(int i = 0; i < length; i++)

{
if(pX[i] =0 && pY[i] !1=0)
{
sigma xy = sigma_xy + log10(pX[i]) * logl0(pY[i]);
sigma x = sigma X + logl0(pX[i]);
sigma y = sigma y + loglO(pY[i]);
sigma x2 = sigma x2 + log10(pX][i]) * log10(pX[i]);
}
else
n=n-1;
}

27



double slope = 0;

slope = (n * sigma xy - sigma x * sigma y) / (n * sigma x2 - sigma x *

sigma_Xx);

}

\'%

{

return slope;

oid SetImgColor(Graphics:: TBitmap * ptimg, long index, long* Ipt, long boxes)

int width = ptImg->Width;

int height = ptlmg->Height;

bool has_color = false;

bool x_check, y check;

x_check = false;

y_check = false;

TColor ColorBaground = cIWhite
TColor ColorTemp = clRed ;

for(int RealX = 0; RealX < width; RealX++)
for(int RealY = 0; RealY < height; RealY++)
ptlmg->Canvas->Pixels[RealX][Real Y] = ColorBaground;
int counter =0;

// ERE

for(int RealX = 0; RealX < width; RealX++)
for(int RealY = 0; RealY < height; Real Y++)
{
if(Real Y==0)
ptlmg->Canvas->Pixels[RealX][height - RealY -1] = cIBlack;
if(RealY== (height - 1))
ptlmg->Canvas->Pixels[RealX][height - RealY -1] = cIBlack;
if(Real X==0)
ptlmg->Canvas->Pixels[RealX][height - RealY -1] = cIBlack;
if(RealX==(width - 1))
ptlmg->Canvas->Pixels[RealX][height - RealY -1] = cIBlack;

for(int i=0; 1 < boxes; i++)
{
for(int RealX = Ipt[i*4+2]; RealX < Ipt[i*4+4]; RealX++)
for(int RealY = Ipt[i*4+5]; RealY < Ipt[i*4+3]; RealY++)
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ptimg->Canvas->Pixels[RealX][height - RealY -1] = ColorTemp;

b
/I

float fCompare(Graphics::TBitmap * pt unknown Img, Graphics::TBitmap *

pt data Img)
{

int
unknown_Img_height,unknown Img width,data Img height,data Img width;

int match_counter, mother box area;

float ratio;

unknown_Img height=pt unknown Img->Height;

unknown Img width = pt unknown Img->Width;

data Img height = pt data Img->Height;

data Img width= pt data Img->Width;

TColor check color;

match_counter = 0;

mother box area =0;

if((unknown Img height !=  data Img height)||(unknown Img width !=
data Img_ width))

return -1.0;
else
{
for(int y=0; y <unknown Img_ height; y++)
for(int x=0; x < unknown Img width; x++)

{
if(pt_unknown Img->Canvas->Pixels[x][y]==cIRed)
{
check color =pt data Img->Canvas->Pixels[x][y];
if(check color == clRed)
match counter++;
mother box areat++;
}
}
ratio = float(match counter)/float(mother box area) ;

}

return ratio;
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}
/*
//" 1in this function, X means log(index number); y means log(data)

double calculate In_slope(double *data, int length)

{
double sigma xy = 0;
double sigma x = 0;
double sigma_y = 0;
double sigma x2 =0;
double n = length;
for(int 1 = 0; 1 < length; i++)
{
if(i 1= 0 && data[i] !=0)
{
sigma xy = sigma_xy + log(i) * log(data[i]);
sigma x = sigma_Xx + log(i);
sigma_y = sigma_y + log(datal[i]);
sigma x2 = sigma x2 + log(i * 1);
¥
else
n=n-1;
¥
double slope = 0;
slope = (n * sigma xy - sigma x * sigma y) / (n * sigma x2 - sigma x *
sigma_Xx);
return slope;
¥
//
*/
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