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Abstract Recently, many information processing methods utilizing the sparsity of the information
source is studied. We have reported some results on this line of research. Here we pick up two
results from our own works. One is an image reconstruction method for radio interferometry and the
other is a motor command computation method for a two-joint arm.
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1 Introduction

Since the proposal of ILASSO [1] and Compressed Sensing [2], sparsity based methods are getting
popular. We have proposed some related methods in different fields which include astronomy [3, 4],
diffraction imaging [5], and neuroscience [6, 7]. Here, we show two of them.

2 Interferometry

First result is the image reconstruction method for radio interferometry in astronomy [4]. In radio
astronomy, the VLBI (Very Long Vaseline Interferometry) is an important technology since it has a
very high angular resolution. In VLBI, a signal from an astronomical radio source is recorded with
multiple radio telescopes located in a remote locations on the earth. By combining the measurements
of telescopes, an observation vector y € R is computed. This vector corresponds to the Fourier
transform of the image vector &z € R . The relation between y and « is denoted as follows

y = Az + n.

Here, n is the noise vector and A is a truncated Fourier matrix. The image reconstruction problem
is to compute & from y knowing the matrix A. The problem is not straight-forward since M <
N generally holds and @ cannot be computed by the inverse Fourier transformation. The image
reconstruction is an ill-posed problem.

When the astronomical object is compact, we can expect & to be sparse, that is, a lot of components
of @ are 0. Thus, we can use LASSO to compute x from y. More specifically,  is computed by
solving the following optimization problem.

:%)\:argmin[Hy—Amﬂg—&—)\HmHl} subject to ;>0 (i=1,---,N).
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We have demonstrated the algorithm with simulated and real observed data and the proposed image
reconstruction method will be used for the Event-Horizon Telescope [8].

3 Motor Control

The previous work was a method to solve an inverse problem. We have also proposed a method to
generate the motor command for a two-joint arm [6, 7].

We have prepared an anatomical plausible two-joint arm model and have assumed the motor com-
mand representation in the brain is sparse. This framework enables us to reconstruct smooth move-
ments of the arm for reaching tasks. It is also possible to store some motor commands and design
new movements by combining stored motor commands (Fig. 1).
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Figure 1: Left: Design of the motor control. The motor commands from a grid to another
grid were stored and for a new movements, they are combined. Right. A smooth trajectory
of the movement of the arm is generated by the proposed method.
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