
Segmenting 3D Optical Coherence Tomography Images Using a Kalman
Filter

Authors : Deniz Guven, Wil Ward, Jinming Duan, Li Bai
Abstract : Over the past two decades or so, Optical Coherence Tomography (OCT) has been used to diagnose retina and optic
nerve diseases. The retinal nerve fibre layer, for example, is a powerful diagnostic marker for detecting and staging glaucoma.
With the advances in optical imaging hardware, the adoption of OCT is now commonplace in clinics. More and more OCT
images  are  being  generated,  and  for  these  OCT images  to  have  clinical  applicability,  accurate  automated  OCT image
segmentation software is needed. Oct image segmentation is still an active research area, as OCT images are inherently noisy,
with the multiplicative speckling noise. Simple edge detection algorithms are unsuitable for detecting retinal layer boundaries
in OCT images. Intensity fluctuation, motion artefact, and the presence of blood vessels also decrease further OCT image
quality. In this paper, we introduce a new method for segmenting three-dimensional (3D) OCT images. This involves the use of
a Kalman filter, which is commonly used in computer vision for object tracking. The Kalman filter is applied to the 3D OCT
image volume to track the retinal layer boundaries through the slices within the volume and thus segmenting the 3D image.
Specifically, after some pre-processing of the OCT images, points on the retinal layer boundaries in the first image are
identified, and curve fitting is applied to them such that the layer boundaries can be represented by the coefficients of the
curve equations. These coefficients then form the state space for the Kalman Filter. The filter then produces an optimal
estimate of the current state of the system by updating its previous state using the measurements available in the form of a
feedback control loop. The results show that the algorithm can be used to segment the retinal layers in OCT images. One of the
limitations of the current algorithm is that the curve representation of the retinal layer boundary does not work well when the
layer boundary is split into two, e.g., at the optic nerve, the layer boundary split into two. This maybe resolved by using a
different approach to representing the boundaries, such as b-splines or level sets. The use of a Kalman filter shows promise to
developing accurate and effective 3D OCT segmentation methods.
Keywords : optical coherence tomography, image segmentation, Kalman filter, object tracking
Conference Title : ICMI 2017 : International Conference on Medical Imaging
Conference Location : Zurich, Switzerland
Conference Dates : April 20-21, 2017

World Academy of Science, Engineering and Technology
International Journal of Biomedical and Biological Engineering

Vol:11, No:04, 2017

O
pe

n 
Sc

ie
nc

e 
In

de
x,

 B
io

m
ed

ic
al

 a
nd

 B
io

lo
gi

ca
l E

ng
in

ee
rin

g 
Vo

l:1
1,

 N
o:

04
, 2

01
7 

pu
bl

ic
at

io
ns

.w
as

et
.o

rg
/a

bs
tr

ac
ts

/6
65

24
/p

df

ISNI:0000000091950263International Scholarly and Scientific Research & Innovation 11(04) 2017 1

https://publications.waset.org/abstracts/66524/pdf

