
Application of Neural Network to CT
Xiao Feng MA Tatsuoki TAKEDA

DEPARTMENT OF COMPUTER SCIENCE AND INFORMATION MATHEMETICS,
THE UNIVERSITY OF ELECTRO-COMMUNICATIONS

Abstract

This paper presents a new method for two-dimensional image reconstruction by using a mul-
tilayer neural network. Consider the general tomography problem illustrated in Fig.l. The goal
is to determine the local spatial quantity f(x,y) from a number of line integral measurements

J(k)

made along various lines of sight k though a given region of space.
Multilayer neural networks are extensively investigated and practically applied to solution of

various problems such as inverse problems or time series prediction problems. From learning an
input-output mapping from a set of examples, neural networks can be regarded as synthesizing
an approximation of multidimensional function (that is, solving the problem of hypersurface
reconstruction, including smoothing and interpolation). From this viewpoint, neural networks
are well suited to the solution of CT image reconstruction.

Though a conventionally used object function of a neural network is composed of a sum of
squared errors of the output data, we can define an object function composed of a sum of residue
of an integral equation.

E = 2^ [9k ~9k )
k

where g^N is line integration calculated from neural network output, g™eas is the observed
projection data and k is the number of integral lines. By employing an appropriate line integral
for this integral equation, we can construct a neural network that can be used for CT. We
applied this method to some model problems and obtained satisfactory results.

As it is not necessary to discretize the integral equation using this reconstruction method,
therefore it is application to the problem of complicated geometrical shapes is also feasible.
Moreover, in neural networks, interpolation is performed quite smoothly, as a result, inverse
mapping can be achieved smoothly even in case of including experimental and numerical errors.
However, use of conventional back propagation technique for optimization leads to an expensive
computation cost. To overcome this drawback, 2nd order optimization methods or parallel
computing will be applied in future.
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