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Abstract:

This experiment has followed the method in [1] and tried to use Canny descriptor to find the edges of loaded images. Then the edge feature is transformed to from Cartesian coordinates to polar coordinates. The histogram of edges is then normalized and transformed by Fourier Transform.
At last the matrix of edges histogram is used for image retrieval.
There are 30 images in the database for 5 image classes. Each class contains 6 images, one of them a sketch.

Experiment Description:
In reference 1, a novel method for image matching is put forward. It has picked up the edges of images. Then the abstract of image is transformed into polar coordinates. Then number of pixels in different slices is accumulated as the histogram. After histogram normalization, the feature is transformed into frequency domain through Fourier transformation. The invariant feature can be shown in Figure 3, reference 1.
In this experiment, the MATLAB Canny edge detector is used on the original images. We cannot find the appropriate parameter for the Canny detection, as the image has either too much noise or loses too much information. 
Then the edges of image could be regarded as the abstract of the image. 

The next main task is the implementation of the angular partitioning. The transformation of cartesian coordinates into polar coordinates (cart2pol) has made that an easy task. Then in polar coordinates, the edges numbers are counted and expressed through histogram. The histogram is normalized before doing the Fourier transformation. Usually this transformation is ideal to pick up the rotation and scale invariant feature. 
Finally in image retrieval, the database consists of 5 image classes, each class contains 6 images, one of them a sketch. They are named -.jpg, index=0 is the sketch.

Angular partitioning descriptor can partly reflect visual properties of images. Because after computing the histogram of pixels in the polar coordinates (cart2pol) and normalization, 

We can find the rotation and scale invariant feature in the final histogram. So the angular partitioning descriptor has preserved some visual properties of images. However, this method does not have any information about the distance between points and it only considers the center of the image, which will lose the relation information between image edges. Therefore, this method should not be able to deal with real tasks, such as object recognition of real images instead of the sketch. 
Basic Experiment Results:
1) Results from Canny Descriptor:
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Discussion:
The canny descriptor influences the edge detection seriously. In some region of the detected edges, the noise is very obvious. So the real edge is flooded. Then in the matching between the sketch and the edges, the retrieval results are not so good.
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Code:
	function [Results,Diff]=homework3;
clc;
clear;
% isExist = regexp(path, 'HW3IMAGE');
% if isempty(isExist) == 1
%     sprintf('please include the image into the subfolder!')
% end
cd(strcat(pwd,'\HW3IMAGE\'));
% addpath(genpath('../IMAGE/'));
T=dir;
IMAGE=cell(1,length(T)-2);
counter = 0;
for k=1:length(T)
    if length(T(k).name)>=3
        counter = counter + 1;
        if T(k).name(end-4)~='0'
            TEMP=RGB2gray(imread(T(k).name));
            IMAGE{counter}=~edge(TEMP,'canny');
            imshow(IMAGE{counter})
%             pause
        else
            IMAGE{counter}=imread(T(k).name);
            imshow(IMAGE{counter})
%             pause
        end
    end
end
save Canny IMAGE;
load Canny;
PI=3.1415926;
HIST=cell(1,length(IMAGE));
fourier=cell(1,length(IMAGE));
for k=1:length(IMAGE)
    ims=IMAGE{k};
    center=[size(ims,1)/2 size(ims,2)/2];
    [Edges_x, Edges_y]=find(ims>0);  % is this right?
    [THETA,RHO] = cart2pol(Edges_x-center(1),Edges_y-center(2));
    BH=zeros(1,12);
    for t=1:length(THETA)
        for l=1:12
            if THETA(t)>(l-1)*PI/12 && THETA(t)<l*PI/12
                BH(l)=BH(l)+1;
            end
        end
    end
    BH1=BH./sum(BH);
    HIST{k}=BH1;
    fourier{k}=abs(fft(BH1));
end
Diff=zeros(length(IMAGE),length(IMAGE));
for t=1:length(IMAGE);
    for l=1:length(IMAGE)
        Diff(t,l)=sum(abs(fourier{t}-fourier{l}));
    end
end
[T,Results]=sort(Diff','ascend');% find the nearest image



