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ABSTRACT

The purpose of this project is to develop a program that connect to a video camera for
counting car amounts by background subtraction algorithm. This program is useful especially to
traffic monitoring system which is used in a big city. The program receives frame from the
camera frame by frame then convert them into gray scale. Next, make a pixellet on it, do
background subtraction between two frames and finally count the number of cars.

According to the program test, we found that there is 5 % error on 20 cars. This error
depends on many factors such as camera’re solution and frame rate, program adjustment which is
object size, region channel and threshold value. Furthermore, this program can be developed for

users who involve in a big city’s traffic monitoring system.
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using System;

using System.Drawing;

using System.Reflection;

using AForge.Imaging;

using AForge.Imaging Filters;

M <summary>

m dauveamssmuadamlsiiss 1 lunmadi

i </summary>>

public class MotionDetector : IMotionDetector

{
public static int regionCh_ = 60;
public static int sizeOfObj = 40;
public static byte minThresh = 30;
public IFilter  grayscaleFilter = new GrayscaleBT709();
public IFilter  pixellateFilter = new Pixellate();
public Difference differenceFilter = new Difference();
public IFilter thresholdFilter = new Threshold(minThresh , 255);
public MoveTowards moveTowardsFilter = new MoveTowards();
public FiltersSequence processingFilter] = new FiltersSequence();
public FiltersSequence processingFilter2 = new FiltersSequence();
public Bitmap backgroundFrame;

public int counter = (;
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Hf-rrammrnrrrmanans

private bool checkCount = false;
private bool check = false;
private int nPrevious = -1;

private int count = 0;

| inmtinimteiotimti

private Bitmap[] numbersBitmaps = new Bitmap[9];

/! Constructor 1

public MotionDetector()

{
processingFilterl. Add(grayscaleFilter);
processingFilterl. Add(pixellateFilter);
processingFilter2. Add(differenceFilter);

processingFilter2. Add(thresholdFilter);

Assembly assembly = this.GetType().Assembly;

for (inti= 1;1<=9; i++)

{
numbersBitmapsli - 1] = new
Bitmap(assembly.GetManifestResourceStream(
string.Format("motion.Resources.{0}.gif", 1)));
}
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// Constructor 2

public MotionDetector( inta_, intb_, bytec )

{
this.setRegion(a );
this.setObjSize(b );
this.setThresh(c );

/1 #iaflamediieszihwaseadunluflames
processingFilterl.Add(grayscaleFilter);
processingFilterl. Add(pixellateFilter);
processingFilter2. Add(differenceFilter);

processingFilter2. Add(thresholdFilter);

F | [l
| o < o s =4 °

/1 sesiun lidudydnuoidaavvesnsouiagimasusuan 9 daftesii T
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Assembly assembly = this.GetType(). Assembly;

for (inti=1;i<=9;i++)
{

numbersBitmaps[i - 1] = new
Bitmap(assembly.GetManifestResourceStream(
string. Format("motion.Resources. {0} .gif", i)));

}
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public void Reset()
{
if (backgroundFrame != null)
{
backgroundFrame.Dispose();
backgroundFrame = null;
}
counter=0;
}
niumsadreiletsulumahaismuarum ldsunsumdanie

M <summary>

1 </summary=

I <returns></returns>
public int getCount()

{

return count;

/* Accesser and Mutator®/
public int getRegion()
{
return regionCh_;
}
Jsmse dmnimsn s omaiin it
public int getObjSize()
{
return sizeOQfObj_;



[
public byte getThresh()
{
return minThresh ;
}
- :

public void setRegion(int regionCh)
{

regionCh = regionCh;

public void setObjSize(int sizeOfObj)
{

sizeOfObj = sizeOfObj;

public void setThresh(byte minThresh)
{

minThresh =minThresh;

}
e —

[fememnmmninenas

public void resetCount( )

{

count = 0;

) A—
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// GuAUANHUMI AU HUsATIEIN

public void ProcessFrame(ref Bitmap image)

{

if (backgroundFrame == null)

{
i & lifuuansildhhelsuusniidhndhuuansmd
backgroundFrame = processingFilterl.Apply(image);
a da d o . 3
HSUNTTUIUMTUINAVUINSITOULINNIUY
return;
)
Bitmap tmplmage;

o a9 o a v - ¢ AnyY @ A
/! H’Hﬁ‘lﬁ3]1’IL‘U’13J'I1J']LHUFI']5ﬂﬂﬂﬁlﬂﬂil°ﬂ lﬂfﬁ’l\uﬂﬁﬂﬂ ].'J

tmplmage = processingFilter1. Apply(image);

if (++counter == 2)

{

counter = 0;

] { o < 1 [=]
A it lwad lihily background
moveTowardsFilter.Overlaylmage = tmpImage;

Bitmap tmp = moveTowardsFilter. Apply(backgroundFrame);

d o 1 z:‘?
A 1UANT1IUAANING
backgroundFrame.Dispose();

backgroundFrame = tmp;
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differenceFilter.Overlaylmage = backgroundFrame;

/mihflawesdrnaeaudunduiiumssumlsufenszdimsaumaiany
uana9uaurlsy
Bitmap tmpImage2 = processingFilter2. Apply(tmpImage);

tmpImage.Dispose();

idhmsdumingaused Idonmsaniu
Rectangle[] rects = BlobCounter.GetObjectRectangles(tmplmage2);

tmpImage2.Dispose();

i whadiouies fifuvemualumsiuiieTaqindeudiiu
Graphics g = Graphics. FromImage(image);

Pen penRegion = new Pen(Color.Green, 1);

g.DrawLine(penRegion , ((image.Width/2) - (regionCh _/2))
,0,((image.Width/2) - (regionCh_/2)),(image.Height));
g.DrawLine(penRegion , ((image. Width/2) + (regionCh_/2))

,0,((image.Width/2) + (regionCh _/2)),(image.Height));

using (Pen pen = new Pen(Color.Red, 1))
{

intn=0;

o 3 o A Ad w B
/! ’]'lﬂﬂiE]‘Hﬁll.ﬁx‘i’dﬂll'iE!U’Jﬁfllﬂﬁﬂu?mﬁﬂi]‘ilfIJ'].ﬂ

foreach (Rectangle rc in rects)

{
g.DrawRectangle(pen, rc);
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lﬁﬂlfﬂuﬂ']'iﬁ'lﬂuﬂﬂ'ﬂﬂﬂ
if (n < 10) && (rc.Width > sizeOfObj ) && (rc.Height > sizeOfObj_))
{
/1 vinavesdasnusuen TagSuduii dag
g.DrawImage(numbersBitmaps|[n], rc.Left, rc.Top, 7, 9);

nt++;
ff-=mmmmmmmmenn
if{(re. X > (image. Width/2) - (regionCh_/2))
&&(rc.X<(image.Width/2) + (regionCh_/2))
&&(checkCount == false))

{
check = true;

}

else

{
checkCount = false;
nPrevious =-1;

}

if((check == true)&&(nPrevious |=n))

{
count++;
check = false;
checkCount = true;
nPrevious = n;

}

[f=mrssinnamins
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