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ABSTRACT

To insert a virtual object onto a real image, specially a mo-ving image, it is important that
both the camera position relative to the virtual object and zooming level (or camera focal length)
are known. Both parameters affect the size and perspective of a real object within the scene.
Therefore, to make the added virtual object look natural, this information is required for proper
rendering of a virtual object as the perspective and focal length change over time. This research
report is the result of a study of camera zooming level estimation methods using a known
spherical object within a scene. A simple zooming estimation algorithm, using a known-size
spherical object has been developed. The method makes use of standard image processing
op.erations, such as image segmentation and feature extraction. Once the spherical object is
identified (by image segmentation), the object diameter is estimated. With the estimated size of
the spherical object, the relative camera zooming level can be obtained.

This report describes some preliminary experimental results on the accuracy of the
developed method. As part of the experiment, we have developed a MS Windows program using
C and Microsoft Vision SDK, for reading picture data in real-time from a video camera. From the
data received, the program processes each picture to obtain zooming level estimate. A virtual
object created by OpenGL is subsequently added to the scene at the location of the spherical
object. The program can be used to read and display video data from a camera in real-time.
However, because current algorithm for zooming-level estimation has not yet been devised for
real-time operation, an overall performance of the program is not yet at a real-time level. This

problem will be part of the future research work.
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function OutputImg = OutlineObj (InputImg)
Img = double (InputlImg) ;
Dim = size(Img);
AnsImg = zeros([Dim(1) Dim(2)]);

for y = 1:Dim(2)
for x = 1:Dim(1)
1f Img(x,y,1) s Ing(x,y,2) & Img(x,y,1) >

Img(x,y,3) &
std (Img(x,y,1:3)) > 50
AnsImg(x,y) = 1;
end
end
end
AnsImg = Qoublefowmorph(AnsImg 'dilate',20))
AnsImg = double’bdmorph(AnSng,'erode‘ 29)%;
ErodeImg = double(bwmorph(AnsImg 'erode',2)
OutputImg =-AnsImg- ErodelImg;
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int ir (int)image.Pixel (pixelx,pixely) .R();
int ig (int) image.Pixel (pixelx, pixely) .G () ;
int ib (int)image.Pixel (pixelx, pixely) .B();
float imean = (float) (ir+ig+ib)/3;
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function Output = CalcDia(Img)
% Calculate Diameter for Circle
InputImg = OutlineObj (Img) ;

[x y] = size(Inputimg);
ScanY = y ;
turn = 1;
sw = 0;
while turn == 1 & ScanY > 0
if sum(InputImg(l:x,Scan¥)) > 0 & sw ==
vyl = Scan¥;
sw = 1;
elseif sum(InputImg(l:x,ScanY)) == 0 & sw == 1
y2 = Scan¥ + 1;
turn = 0;
end

ScanY = ScanY - 1;
end

ScanX = x ;
turn = 1;
sw = 0;

while turn == 1 & ScanX > 0
if sum(InputImg(ScanX,l:y)) > 0 & sw == 0
x3 = ScanX;
sw = 1;
elseif sum(InputImg(ScanX,1l:y)) == 0 & sw == 1
x4 = ScanX + 1;
turn = 0;
end
ScanX = ScanX - 1;
end
LenX = abs(x3-x4);
LenY = abs(yl-y2);
dia = mean([LenX LenY]);
xc = round ((x3+x4)/2);
yc = round((yl+y2)/2);
Output = [xc yc LenX LenY dia];
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