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1. Course Introduction 

2. Basic Optics and Light Microscopes  

3. Fluorescence/Confocal/TIRF Microscopes 

4. FRET Techniques and Photo-Spectroscopic Imaging 

5. Single Molecule Detection   

6. Cell Imaging 

7. Atomic Force Microscopy (AFM) 

8. Scanning Electron Microscope (SEM) 

9. Transmission Electron Microscopy (TEM)  

10. Digital Image Processing Using MATLAB  

Course Outline 
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Part I 
 

Images in Matlab 
 

MATrix LABobratory 

Hubble Telescope—Deep Space Photo       http://www.hubblesite.org 
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Examples of Biomedical Imaging 

AFM imaging 

Fluorescence imaging SEM imaging 

This scanning electron microscope 

(SEM) image shows a nanobeam 

probe, including a large part of the 

handle tip, inserted in a typical cell. 

(Image courtesy of Gary Shambat, 

Stanford School of Engineering) 

http://www.bioopticsworld.com/articles/2013/03/light-emitting-

bioprobe-fits-in-a-single-cell.html 
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The 2-D Cartesian coordinate space of an M x N digital image 

The Two-dimensional Discrete, Digital Image 
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The MATLAB Desktop with its typical components 
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Coordinate Convention in the Image 
Processing  

Example 
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Coordinate Convention in the Image 
Processing  
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Coordinate Convention in the Image 
Processing  

Array Indexing  >> f = imread('chestxray.jpg'); 

>> f = imread('D:\myimages\chestxray.jpg'); 

>> imshow(f); 

>> imwrite(f, ‘DT.bmp') 
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Images in Matlab 

Reading, writing and querying (查詢) images 
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Basic display of images 

Images in Matlab 
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Basic display of images 

Images in Matlab 
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Part II 
 

Analysis of Cell Image 

Hubble Telescope—Deep Space Photo       http://www.hubblesite.org 
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%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%% 

clear all 

  

imfinfo('01-1.bmp'); 

%imfinfo('01-2.bmp'); 

  

a=imread('01-1.bmp'); 

b=imread('01-2.bmp'); 

  

subplot(311); 

imshow(a); 

subplot(312); 

imshow(b); 

  

c=b-a; 

%c=b+a; 

subplot(313); 

imshow(c); 

imwrite(c,'01-1_cell_image.bmp') 

  

%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%% 

 

Basic Imaging Processing 
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Basic Plotting 
  
%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%% 

s_row=a(:,167); % in vertical direction   

s_column=a(167,:)'; % in horizontal direction 

  

plot(s_column,'-'); 

xlabel('Pixel Number'); 

ylabel('Intensity'); 

title('Intensity Profile'); 

legend('Intensity along column 167'); 

  

%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%% 
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Intensity along column 167
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Intensity along column 1
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Intensity along column 167
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Intensity substract along column 167

Basic Plotting 
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http://www.mathworks.com/help/images/index.html 

 

http://www.mathworks.com/help/images/index.html


Thanks For Your Attention 
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