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suggestions below:
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Figure 3: Vuforia grading tool
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Figure 7: Hog Lines Algorithm on QR Code
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Figure 8: Hough Lines Algorithm on QR Code with background details
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Finder Patterns detection
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Bitmap - 2D bool array representing the binary frame.
Label - 2D array in size of Bitmap.size(), save the label of every pixel

UF -Union find data structure.
22017'9 72 712V D'PTNINAN DNIVP'TI'R 2 D'INY] 90N

connectedToleft - true if the current pixel and its left neighbor are black.
connectedToUp - true if the current pixel and its top neighbor are black.

12ynl .02ADN ZIthnl D'y n'am’ D"70|7'9 All'O VX1 IUKN 2%7wa ,nmnn N0 Mavn 2113y
SAWD "NAnn Dall'‘ovw D"70|7'9 11771 IWin




JIUXRY 1ayn
J28nwNI I'2Vn YN YT JNno 7V 70i' 75 Danoni L raster 1ayna NiMnn 7y 0Naty

.DNIX D'TNNND INWA DWAY [I'7UN1 '8NWN PYN DX ,0'10 "am 7w UF n1an 0'PThnn qoina

for( int i=0; i<Bitmap. Width, i++)
for( int j=0; j<Bitmap. Height, j++)

{
if( Bitmap.get(i,j) == BLACK)
{
if( connectedToleft )
{
Label.Set(i, j, Label.getLeft(i,j));
if( connectedToUp )
{
UF.Union( Label.getLeft(i,j) , Label.getUp(i,j) );
}
} else if( connectedToUp )
{
Label.Set(i, j, Label.getUpLeft(i,j) );
} else
{
Label.Set(i, j , Label.NewLabel());
}
}
}
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Figure 4.1:Binary image Figure 3.2:First pass result Figure 2.3 Second pass result

for( int i=0; i<Bitmap. Width, i++)
for( int j=0; j<Bitmap. Height, j++)
{
Label.Set(i, j , UF.Find(Label.get(i,j)));
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Figure 9: finder pattern classification
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Figure 15: Google icon, note the many details in the
frame

Figure 16: Here you can see the QR-Code generator tool -
the URL input right the QR Code output. The same string
appears at the top as our application output.



figure 17: facebook icon on a tilt QR Code

figure 19: example of seccessful detecting and
abortive decoding (ZXing result). "can't decode QR"
string and a defualt icon appear.

figure 18: ynet icon on a tilt QR Code

figure 20: BURGERKING icon.
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figure 21+22: AR marker example (left) , AR using ARToolkit (right).
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