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Optometry V487/707
Retinal Imaging
Spring Semester, 2008

The fundamental methods used in imaging the human retina will be examined in a broad
sense, as a specific type of biomedical imaging and microscopy. The following optics
will be covered.

Introduction to imaging and a systems approach

The necessary components needed to form an image and the data collection systems
needed to acquire useful images will be described.

Different methods of introducing contrast in an image will be detailed.

Components and properties of imaging systems
The types of illumination sources and delivery methods will be compared.
Optical designs will be compared, and strengths and weakness discussed.
The detection of light using various optical techniques will be described.

Optical imaging systems
The optical systems approaches will be re-visited, in view of the more detailed
background about key components.

The interaction of light with biological tissues

The optical properties of the tissues will be introduced.

The optical signatures of key retinal features will be described in terms of the method
of producing contrast.

Safety concerns and computations will be presented.

Cross-cutting themes include systems integration, optimizing signal-to-noise, selection of
imaging modalities based on the scientific goals, and image processing according to type
of imaging system and scientific goal.

Laboratory exercises will include the demonstration of the performance of components,
different types of imaging systems, different methods of data collection, and potential
artifacts in systems.

Assessment for graduate students: For the main 2 credit component, grades will be
assigned based on examinations, problem sets, and completion of the laboratory
exercises.

The optional, additional 1 credit will be assessed by a written exercise, or a
demonstration project accompanied by written documentation.



Assessment for undergraduate students: For the main 2 credit component, grades will be

assigned based on examinations, problem sets, and completion of the laboratory
exercises.

The optional, additional 1 credit will be assessed by a written exercise, or a
demonstration project accompanied by written documentation. Undergraduate students
will be required to arrange the project with the instructor during the first 4 weeks of the
semester and complete a written progress report about the project that is due 1 week prior
to mid-term grades.





