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An Innovative Secured Retinal Imaging-Systém for
Computer Aided Non-intrusive Diabetic Care
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A novel medical imaging system performs non-intrusive detection of diabetic retinopathy with a high-performance fundus
camera and provides information security and privacy protection by effective lossless data embedding
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Original Retinal Image Embedded Retinal Image With Face
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An example of lossless data embedding: Embedding a face image into retinal image for privacy protection

With the increasing population of diabetic patients worldwide,
it is crucial to detect various diabetic complications timely,
efficiently and conveniently for large-scale screening at low
cost. However, the conventional blood glucose testing does not
provide the progress status of diabetic chronic complications

such as diabetic retinopathy (DR) for non-intrusive diabetic care.

By developing new approaches to hierarchical retinal image
analysis and lossless data embedding associated with a high-
performance fundus camera, we have invented a computer aided
detection (CAD) system to achieve non-intrusive DR screening
and monitoring with privacy protection. The comprehensive
performance assessment of our prototype demonstrates its
feasibility for effective diabetic care with wide applications and

excellent potentials.
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A retinal image with DR Coarse Level Result
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Illustration of hierarchical detection of retinopathy

Patent Application No: 61,469,824 (US)

Special Features and Advantages

e Special optical design for a new model of fundus camera for
lighting normalization and position alignment

Hierarchical approach to retinal image analysis by multiple feature
extraction and coarse-to-fine lesion detection

Wavelet based scheme for lossless data embedding to facilitate

information security and privacy protection

e The new effective retinal image analysis software in conjunction
with the high performance fundus camera has wide clinical
applications not only by ophthalmologists for eye care but also
by other medical specialists for general health services including
healthcare and telemedicine

The new algorithms for lossless data embedding will have
significant contribution to information technology ranging from
multimedia to information security

The Second Place of SPIE Medical Imaging’2009 International
Competition - Retinopathy Online Challenge (ROC’2009)

Gold Medal with the Congratulations of the Jury -39th
International Exhibition of Inventions of Geneva,
Switzerland (April 2011)

Diploma of Excellency from The Technical University of

Cluj-Napoca - Romania (April 2011)

\

Email: pdadmin@polyu.edu.hk

3_COMP_01_0812




