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CSE 473-573 Fall 2010 Sep 22,

Homework#1l Solution Set

1. BoundingBoxes.m

function BB = BoundingBoxes (InIm)
[nr nc] = size(InIm);
img = double (InIm);
blobno = 1;
for r=1:nr
for c=1l:nc
if (img(r,c)==0)
blobno = blobno + 1;
img = CreateBlob (img,blobno,r,c);
end
end
end
if (blobno==1)
disp('No blobs present');
return;
end
% Finds the coordinates of each blob
for i=2:blobno
[r c] = find(img==1);
blobinfo(i-1,1) = min
blobinfo(i-1,2
blobinfo (i-1,3
blobinfo(i-1,4
blobinfo
end
sortedblobs = sortrows (blobinfo,-5);
for i=1l:blobno-1
B(1,1,i) = sortedblobs (i, 1)
B(2,1,1) sortedblobs (i, 2);
B(1,2,1) sortedblobs (i, 3)
B(2,2,1) sortedblobs (i, 4)
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end

% Label the pixel at (x,y) and all connected pixels as blobno

function blobmatrix = CreateBlob (image,blobno, x,Vy)

mover = [ 0 -1 -1 -1 O +1 +1 +17];

movec = [ -1 -1 0 +1 +1 +1 0 -11;

[nr nc] = size(image);

visitedcells(1l,1) = x;

visitedcells(1l,2) = y;

count = 1;

visited = 1;

image (x,y) = blobno;

while ((visited<=count) || (count==visited==1))

r = visitedcells (visited, 1) ;
c = visitedcells(visited, 2);
image (r,c) = blobno;

for i1i=1:8
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58 if (r+mover (i) >=1 && r+mover (i)<=nr && c+movec (i)>=1 &&
59 c+movec (1) <=nc )

60 if (image (r+mover (i) , ctmovec (i) )==0)

ol count = count + 1;

62 visitedcells (count,l) = r+mover (i);
63 visitedcells (count,2) = c+movec (1):;
64 image (r+mover (i) ,c+movec(i)) = blobno;
65 end

66 end

67 end

68 visited = visited + 1;

69 end

70 blobmatrix = image;

71 end

72

73 2. Equidistant.m

74

75 function [OutImage] = Equidistant (InImage,DistMeas)

76 $function OutImage = Equidistant (InImage, DistMeas)

77 %Finds all the pixels that are equidistant from three given blobs.

78 %

79 %$InImage: uint8 input image containing exactly 3 connected blobs.

80 %The pixels of one blob all have value 1, the second all have value 2,
81 %the third 3, and the background pixels all have value 0.

82

o°

83 %$DistMeas: a string, either 'cityblock' or 'chessboard'.

84 %

85 %OutImage: double normalized image in which the original 3 blobs all

86 %$have greylevel 1.0, the background has greylevel 0.0, and the pixels that
87 %are equidistant from the three blobs all have greylevel 0.5.

88

89 % create 3 images (one for each blob)

90 bloblImg = zeros(size (InImage)):;

91 blob2Img
92 blob3Img

zeros (size (InImage)) ;
zeros (size (InImage)) ;

93
94 bloblImg (find(InImage == 1)) = 1;
95 blob2Img (find (InImage == 2)) = 1;
96 blob3Img (find (InImage == 3)) = 1;
97

98 % Call Chamfer algorithm for each of the image of blob image
99 chamferedBloblImg = Chamfer (bloblImg,DistMeas)

100 chamferedBlob2Img = Chamfer (blob2Img,DistMeas) ;

101 chamferedBlob3Img = Chamfer (blob3Img,DistMeas) ;

102

103 % create output image

104 OutImage = zeros(size(InImage)):;

105 blobPixels = find(InImage ~= 0);

106 OutImage (blobPixels) = 1; % blobs pixels

107

108 % Find equidistant pixels

109 equidistantPixels = find((chamferedBloblImg ~= 0) & (chamferedBlob2Img ~= 0)
110 & (chamferedBlob3Img ~= 0)

111 & (chamferedBloblImg == chamferedBlob2Img) & (chamferedBlob2Img ==
112 chamferedBlob3Img)) ;

113 OutImage (equidistantPixels) = 0.5;

114
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% chamfer algorithm
function chamferdImage = Chamfer (InIm,DistMeas)

% Padded the input image with zeros

paddedImg = zeros (size (InIm)+2);
[nr nc] = size(InIm);

paddedImg (2:nr+l,2:nc+l) = InIm;
% create image F

F = zeros(size (paddedImg)) ;

idx =find(paddedImg == 0);
F(idx) = inf;

%create masks for AL and BL
AL(:,1) = [-1; 0 ; +1 ; -11;
AL(:,2) = [-1; -1 ; -1 ; 0];
BL(:,1) = [-1 ; 0 ; +1 ; +11;
BL(:,2) = [+1 ; 41 ; +1 ; 071;:

if (strcmp (DistMeas, 'cityblock'))

Dist AL =
Dist BL =

(
(

2
2

elseif (strcmp (DistMeas, 'chessboard’))
Dist AL(1:4)
Dist BL(1:4)

end

Q

dist values (1)

;12 5 11
;12 5 11

% Scan image using AL mask

nr+l
1 : 4
Dist AL(i) + F(rQ,cQ);

min(F(r,c),min(dist values));

1 : 2
-1 : 2

r + BL(i,1)
c + BL(1,2);
= Dist BL(i) + F(rQ,cQ):;

= min(F(r,c),min(dist values));

for ¢ = 2 : nc+l
for r = 2
for 1 =
rQ =
cQ =
end
F(r,c) =
end
end
% scan image using BL mask
for ¢ = nc+l -
for r = nr+l
for i =1 : 4
rQ =
cQ =
end
F(r,c)
end
end

%$return chamfered output

cha

3.

mferdImage

BinRLC.m

F(2:nr+1,2:nc+1);
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func
[nr
BRILC
star
endc

$sta

for

end

BRLC
end

tion BRLC=BinRLC (InIm)

nc] = size(InlIm);

'(';

tc =
= 0;
rt =

0;

0;

r=1l:nr % traverse row

rowopenbracket = 0;
start = 0;
for c=l:nc % traverse column
if(InIm(r,c)==0) % pixel is black
if (rowopenbracket==0) % start of row bracket
BRLC = [BRLC, ' (',num2str(r)];
rowopenbracket = 1;
end

if (start==0) % start of a sequence

start = 1;
startc = c;
end
else
if (start==1) % end of sequence
endc = c-1;
start = 0;
BRLC = [BRLC,' ',num2str(startc),' ',num2str (endc)];
end
end
end
if (rowopenbracket == 0)
BRLC = [BRLC, ' (',num2str(r)];
rowopenbracket = 1;
end
if (start==1 && c==nc) %1if the last column pixel is black
BRLC = [BRLC,' ',num2str(startc),' ',num2str (nc)];
end
if (rowopenbracket==1) % end of row bracket
BRLC = [BRLC,") '],
end
= [BRLC,")'];

4. ApproxRLC.m

func

[nr
imgl

img2 =
img3 =

img4

tion ARLC = ApproxRLC (InIm)

nc] = size(InIm);

= InIm >= 0 & InIm <= 63;
InTm >= 64 & InIm <= 127;
InTm >= 128 & InIm <= 191;

= InIm >= 192 & InIm <= 255;
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BRLC1
BRLC2
BRLC3
BRLC4

ARLC
end

= BinRLC (imgl

( )7
BinRLC (img2) ;
BinRLC (img3) ;
BinRLC (img4) ;

14

strvcat (BRLC1,BRLC2,BRLC3,BRLC4) ;



