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Collaboration 

• Ngee Ann Polytechnic 

• Nanyang Technological University 

• Universiti Teknologi Petronas, Malaysia 



• Diabetic eye disease (DED) is a leading cause of vision 

loss in Singapore and worldwide.  

 Figure 1. Examples of retinal fundus features of diabetic eye disease, showing (a) normal eyes; (b) moderate non-

proliferative diabetic retinopathy with maculopathy; (c) proliferative diabetic retinopathy with pre-retinal haemorrhage.
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Hypothesis 

• We hypothesize that salient features (eg. haemorrhages, 

exudates and vascular morphology changes) in retinal 

fundus images with DED can be exploited in order to 

better distinguish them from normal eyes.  
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Aims 

The overall objectives of the CAMERA project are: 

• To establish a better understanding of the impact of 

diabetic eye disease on retinal fundus features. 

• To explore image processing tools to differentiate 

images of diabetic eye disease. 

• To compare the utility of computer-aided tools against 

human examiners. 

• To explore online learning though evolutionary 

programming to fine-tune and improve performance of 

tools. 



Improvement on current methodology 

• Better Tool:  

– Average accuracy, sensitivity, and specificity of 
classification are less than 97%. We set out to try to 
improve on the performance to better these figures. 

 

• Bigger image sets: 

– Many reported software performance were done on 
limited, small sample sizes. We set out to train and 
analyse the images on about 10,000 retinal fundus 
images collected from our electronic diabetic 
retinopathy screening program. 



Improvement on current methodology 

• Novel methodology: 

– Only conventional features like blood vessels, 
exudates, microeneurysms and haemorrhages were 
used in many current software algorithms. We 
explored how other nonlinear features (like texture) 
could potentially be exploited to improve the 
performance of these classifiers. 

 

• More robust classifier: 

– More robust classifiers with evolutionary algorithms 
like genetic algorithms to fine-tune the spread of 
kernel functions can significantly improve the 
performance of the computer-aided system. 



Improvement on current methodology 

• Single Integrated Index: 

– To develop one single integrated index (one number) 
using features that can classify the different classes of 
DED. This may  be used as an adjunct tool by the 
healthcare professionals to annotate the disease 
states.  

 



Plan of Action 

• Work Package #1 (WP1): Data acquisition 

   

• Work Package #2 (WP2): Software development 

 

• Work Package #3 (WP3): Data analysis and 
mathematical modeling 
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Preliminary data 



• We (AL, RA, MK, EN) have developed automated 

classification system for normal (n=50), NPDR (n=61) 

and PDR (n=45) retinal images by automatically 

detecting the blood vessels, hard exudates, texture and 

entropy features.  

• The results are quite promising and our experimental 

results yielded an average accuracy of 96.2%, 

sensitivity of 100%, and specificity of 100%. 











 





Application 

• How will the results of this study be used? 

• The algorithms developed by CAMERA can have a 

direct and immediate application for population based 

screening programs (eg. SiDRP).  

• Potential for application in other eye disease screening 

(eg. AMD). 
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