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Vascular Assessment and Measurement 

Platform for Images of the REtina

� consortium of 10 international research groups

� cluster of projects hinging on retinal image analysis

� software suite

� prototypes in Matlab mainly on Windows

� compile and run on Windows, Mac OS, Linux

� fundus images … scanning laser ophthalmoscope



the VAMPIRE platform



1. optic disc boundary detection



2. retinal vessel segmentation



2. retinal vessel segmentation – green channel



2. retinal vessel segmentation – binary map



2. retinal vessel segmentation – filtering and classification



2. retinal vessel segmentation - accuracy



3. bifurcations - junction detection



3. bifurcations – measurements



3. bifurcations – angle & coefficient



Testing3. bifurcations – validation

ImageJ

� mixture of arterioles and venules

� ~100 measurements

� manual vs manual

� manual vs VAMPIRE



4. tortuosity



4. tortuosity – curvature & thickness



4. tortuosity – measurements



� mixture of arterioles and venules

� ~1000 measurements

� 3 manual gradings

� manual vs VAMPIRE

4. tortuosity – validation



4. vessel caliber



5. fractal analysis

box counting - slope yields - single/mono FDbranching complexity?

generalized dimension spectrum – multiple FD’s f(α) spectrum



5. fractal analysis - mono



5. fractal analysis - multi



the VAMPIRE platform



the VAMPIRE platform

� semi-automatic analysis fundus images

� quantify features associated with blood vessels validated

� user identifies arterioles/venules measurements

� ~10 mins per image

� results saved to excel spreadsheet 



&

� application to access subset of UKBiobank fundus images

� trained group of users (5-10) VAMPIRE software

� run on UKBiobank systems Windows

� roll out to entire set fundus images



Stroke

• 253 stroke patients (129 lacunar, 124 cortical, mean 68y) fundus images

• venules wider in patients with lacunar stroke vs cortical stroke

• fractal dimensions ↓ lacunar stroke suggests loss of branching complexity 

• venular disease may play a role in the pathophysiology of lacunar stroke 

LBC 1936

• investigating the determinants of differences in cognitive ageing

• cognitive tests, medical history, social background, psychosocial questionnaires, 

physical exam

• collect blood samples, MR brain scans and retinal fundus images

• retinal abnormalities as biomarkers for cerebral microvasculature and relationship to 

cognitive ability level

Clinical research and VAMPIRE



Related projects

Retinal biomarker for genetic discovery (2012-2015)

• Dundee (Computing) and Edinburgh (CRIC)

• Funded by the Leverhulme Trust

Wide-field retinal scanning in diabetes and cardiovascular disease as a  marker of 

cardiovascular and neurological impairment (2012-2015)

• Dundee (Computing, Radiology), Edinburgh (CRIC) and OPTOS

• Funded by SINAPSE and OPTOS plc

Summarization of  SLO angiographic sequences (2010-2014)

• OPTOS machines 

• Dundee, Jules Stein Eye Research institute, LA, USA

• Ischemia detection

• Funded by EPSRC (DTA) and OPTOS plc


