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(a) Dots Per Inch. A measure of the resolution of a printer, scanner, or monitor. It refers to the number of
dots in a one-inch line. The more dots per inch, the higher the resolution. If a printer is said to print at
300 dpi, it will be capable of printing 300 dots horizontally and 300 dots vertically over a square inch.
14mm = 1.4cm/2.54(cm/inch) = 0.55 inch
DPI : 300 pixels/0.55 inch ~ 545(dpi)

(b) (1). The resolution of a sensor is a measure of what size of objects it can image. Resolution is
commonly expressed as the most closely spaced lines which can be recognised as being distinct. (2).
The amount of pixels that are displayed on a screen measured in pixels horizontal by pixels vertical,
such as 1024 x 768.

Resolution : 5000(m)/512(pixel) = 10(m/pixel)
or
Resolution : 10 x 10 (m%/pixel)
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Source Code :

#include<fstream.h>

#include"array.h"

void main(void)
{
ifstream in("ant(gray)600x400.raw",i0s::binary);
ofstream out_h("ant(gray)600x400_horizontal .raw",ios::binary);

ofstream out_v("ant(gray)600x400_vertical.raw",ios::binary);

uc2D ima;
ima. Initialize(400,600);

char c;
for(int 1=0;i<ima.nr;i++)for(int j=0;j<ima.nc;j++)

{
in.get(c);ima.m[i][j]=c;

for(int 1=0;i<ima.nr;i++)for(int j=ima.nc-1;j>=0;j--)

out_h<<ima.m[i]1[j];

for(int i=ima.nr-1;i>=0;i--)for(int j=0;j<ima.nc;j++)

out_v<<ima.m[i][j];

(b)
(@) % 4 - ant(gray)600x400.raw ~ (b)-k & 4% % ant(gray)600x400_horizontal.raw ~ (C)Z- & 4t &+
ant(gray)600x400_vertical.raw



3.%#-finger300x300 % 100 row 33| & FALB~ 0 » A Excel § ¢ F I H & 5 -

Source Code :

#include<fstream.h>

#include"array.h"

void main(void)

{

ifstream in(""finger300x300.raw",ios: :binary);
ofstream out(*"finger300x300_100row.xIs™);

uc2D ima;
ima.Initialize(300,300);

char c;

Ffor(int i=0;i<ima.nrji++)for(int j=0;j<ima.nc;j++)
{
in.get(c);ima.m[i][j]=c;

for(int j=0;j<ima.nc;j++)

{
out<<(int)ima.m[100][j]<<endl;
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Source Code :

#include<fstream.h>

#include"array.h"
void main(void)

{

ifstream in(""finger300x300.raw",ios::binary);

ofstream out(*"finger300x300_1.raw',ios::binary);

uc2D ima;
ima.Initialize(300,300);

char c;

for(int 1=0;i<ima.nr;i++)for(int j=0;j<ima.nc;j++)

{
in.get(c);ima.m[i][j]=c;
if(i==j || 1==299-j) out<<(unsigned char)255;
else out<<ima.m[i][i];

}
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Source Code :



#include<fstream.h>

#includearray.h"

void main(void)

{
ifstream In('ant(gray)600x400.raw™,10Ss::binary);
ofstream out(ant(gray)600x400_8x8pixels.xlIs');

uc2D 1Ima;

ima.Initialize(8,8);

char c;

for(int i=0;i<8;i++)
{
for(int j=0;j<8;j++)
{
in.get(c);ima.m[i][j]=c;
out<<(int)ima.m[i][jl<<"\t";
}

out<<endl;
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Source Code :

#include<fstream.h>
#include"array.h"
void main(void)
{
ifstream in("ant(gray)600x400.raw",i0s::binary);
ofstream out('ant(gray)600x400_1.raw',ios::binary);
uc2D ima;
ima. Initialize(400,600);
char c;
for(int i=0;i<ima.nr;i++)for(int j=0;j<ima.nc;j++)
{
in.get(c);ima.m[i][j]=c;
}
for(int i=0;i<ima.nr;i++)for(int j=0;j<ima.nc;j++)
{
ifCima.m[i][j]<140) ima.m[i1[j1=0;
else if(ima.m[i][J1>203) ima.m[i][j]=255;
else ima.m[il01=Cima.m[i][§j]1-140)*255/63;
out<<ima.m[i][i];
}
}

(b)
(@) Jn 4%t ant(gray)600x400.raw ~ (b) &2 {s B i ant(gray)600x400_1.raw
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{

#include<fstream.h>

#include"array.h"

void main(void)

ifstream in("'kaoshiung512x512.raw",io0s::binary);

ofstream out("histogram.txt'™);

uc2D ima;
ima.Initialize(612,512);

char c;
for(int 1=0;i<ima.nr;i++)Ffor(int j=0;j<ima.nc;j++)
{
in.get(c);ima.m[i]l[j]=c;
}
int histo[256];
for(int 1=0;1i<256;i++) histo[i]=0;

for(int 1=0;i<ima.nr;i++)Ffor(int j=0;j<ima.nc;j++)
{
histo[ima.m[i1[J11++;
}
out<<'gray\thistogram\n;

for(int 1=0;1i<256;i++)out<<i<<"\t"<<histo[i]<<endl;
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#include<fstream.h>

#includearray.h"
void main(void)

{

ifstream in("'kaoshiung512x512_raw",i0s::binary);

ofstream out('kaoshiung512x512 bw.raw',ios::binary);

uc2D ima;
ima.Initialize(612,512);

char c;

for(int i=0;i<ima.nr;i++)for(int j=0;j<ima.nc;j++)

{
in.get(c);ima.m[i][j]=c;
if(ima.m[i][J]<150) out<<(unsigned char)0;
else out<<(unsigned char)255;
}
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for(int i=0;i<ima.nr;i++)

{

for (int j=0;j<ima.nc;j++)

{

ima.m[i] [j]l=imain.get () ;

unsigned char c=((ima.m[i] [j])%2) *255; imaoutbitl<<c;
c=((ima.m[i] [§j]1>>1)%2) *255; imaoutbit2<<c;
c=((ima.m[i] [§]1>>2)%2) *255; imaoutbit3<<c;
c=((ima.m[i] [§]1>>3)%2) *255; imaoutbit4<<c;
c=((ima.m[i] [j]1>>4)%2) *255; imaoutbit5<<c;
c=((ima.m[i] [§j]1>>5)%2) *255; imaoutbité6<<c;
c=((ima.m[i] [j]1>>6)%2) *255; imaoutbit7<<c;

c=((ima.m[i] [§j]1>>7)%2) *255; imaoutbit8<<c;
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Source Code



#include<fstream.h>
#include"array.h"
void main()
{
ifstream in(""kaoshiung512x512._raw",10s::binary);
ofstream out("'kaoshiungl128x128._raw",i0s::binary);
uc2D ima;
ima. Initialize(612,512);
char c;
for(int 1=0;i<ima.nr;i++)for(int j=0;j<ima.nc;j++)
{
in.get(c);ima.m[i][j]=c;
}
for(int i=0;i<ima.nr;i=i+4)for(int j=0;j<ima.nc;j=j+4)
out<<ima.m[i][i]1;
}

(b)
(@) & 4% 1 kaoshiung512x512.raw ~ (b)down-sampling 1/4 2’ % kaoshiung128x128.raw



