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Abstract : Retinal prostheses are currently limited to low resolution grayscale images that lack color and spatial information.
This  study develops  a  novel  real-time image optimization  framework and tools  to  encode maximum information to  the
prostheses which are constrained by the number of electrodes. One key idea is to localize main objects in images while
reducing unnecessary background noise through region-contrast saliency maps. A novel color depth mapping technique was
developed through MiniBatchKmeans clustering and color space selection.  The resulting image was downsampled using
bicubic interpolation to reduce image size while preserving color quality. In comparison to current schemes, the proposed
framework  demonstrated  better  visual  quality  in  tested  images.  The  use  of  the  region-contrast  saliency  map  showed
improvements in efficacy up to 30%. Finally, the computational speed of this algorithm is less than 380 ms on tested cases,
making real-time retinal prostheses feasible.
Keywords : retinal implants, virtual processing unit, computer vision, saliency maps, color quantization
Conference Title : ICORDT 2022 : International Conference on Ophthalmology and Retinal Disease Treatments
Conference Location : San Francisco, United States
Conference Dates : September 27-28, 2022

World Academy of Science, Engineering and Technology
International Journal of Medical and Health Sciences

Vol:16, No:09, 2022

O
pe

n 
Sc

ie
nc

e 
In

de
x,

 M
ed

ic
al

 a
nd

 H
ea

lth
 S

ci
en

ce
s 

Vo
l:1

6,
 N

o:
09

, 2
02

2 
pu

bl
ic

at
io

ns
.w

as
et

.o
rg

/a
bs

tr
ac

ts
/1

47
97

2.
pd

f

ISNI:0000000091950263International Scholarly and Scientific Research & Innovation 16(09) 2022 1

https://publications.waset.org/abstracts/147972.pdf

