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The aim of Advanced Techniques in Biomedical Imaging is to deliver the knowledge of the principles and
applications of biological imaging techniques. This course will introduce the basic principles of various
cutting-edge microscopic imaging technologies and their research applications in biomedicine. After
completing this course, students will have a full picture about biological imaging, and acquire advanced
knowledge of the principles of microscopes, sample preparation, image processing, etc. In addition, engineers
of international biological microscope manufacturers will introduce their products and share their experiences
with students.
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Teaching Methods
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The course will consist of one or two two-hour class sessions per week. Students will fully understand
the biological imaging technique, and get well prepared for their research projects in the future.
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Course Contents
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Section 1 Fundamentals of Optics
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Section 2 Interaction of Light with Matter
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Section 3 Fundamentals of Light Microscopy
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Section 4 Fluorescence Microscopy
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Section 5 Nonlinear Optical Microscopy
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Section 6 Super-resolution Microscopy
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Section 7 Single Molecule Imaging
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Section 8 Techniques for Determining Protein Structure
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Section 9 Raman Spectroscopy and Microscopy
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Section 10 Optical Coherence Tomography
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Section 11 Photoacoustic Tomography
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Section 12 Ultrasound Imaging
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Section 13 Positron Emission Tomography & Computed Tomography
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Section 14 Digital Image Processing
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Section 15 Artificial Intelligence Applications in Biomedicine
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Course Assessment

1. Attendance 20%
2. Assignment 20%
3. PPT Presentation 30%

4. Essay 30%

If the course is open to undergraduates, please indicate the
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Textbook and Supplementary Readings

Reference book: Fundamentals of Light Microscopy and Electronic Imaging by Douglas B. Murphy_ Michael
W. Davidson (2" Edition, 2012)




