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Studies on visual short-term memory of color: a review

by

Seiko Kawashima, Motoharu Takao
(received 5 Sept. 2021 & accepted 14 Sept. 2021)

Abstract

The capacity for color vision in primates, such as humans and monkeys among mammals, is essential for discriminating

between edible fruits and toxic plants, and is an important function that has characterized the evolution of primates. Although

primates are equipped with the ability to perceive many colors instantly and process them in the brain, the mechanism of color

memory has not yet been elucidated. The purpose of this paper is to summarize the past research on visual short-term memory

for color, to identify the areas of research that have not yet been studied extensively, and to extend the results to provide

suggestions for future research. In particular, focusing on the accuracy and the time required for recognizing color stimuli on

visual short-term memory by using visual delayed match to sample (vDMTS), we report the research trends on the effects of

match and mismatch conditions in which only two color stimuli were changed, the effect of the positions of stimulus

presentation on the recognition of color placement mismatches, and the effect of a Stroop task involving letter information in

addition to color.

Keywords: 1. visual short-term memory 2. color 3. recognition 4. match/mismatch 5. spatial representation 6. visual field

7. stroop effect
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FIGURE 10.2

Atkinson and Shiffrin memory model. (From Atkinson, R. C. and Shiffrin, R. M. The Psychology
of Learning and Motivation, 2, 89-195, 1968.)
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Introductory Article: New results on geometric algorithms

by

Xuehou Tan*

(received on Dec. 15,2021 & accepted on Dec. 23, 2021)

Abstract
We introduce our recent results on geometric algorithms. They include two (first) polynomial-time
algorithms for the touring rays problem and the minimum intersecting polygon problem, an improved
stretch factor of Delaunay triangulations of points in convex position, and three almost optimal algorithms

for planar 2-center problems.

Keywords: The touring rays problem; Stretch factor of Delaunay triangulations; Planar 2-center problems

1. Introduction

The research in Tan Lab is mainly on the design and
analysis of geometric algorithms. In the subsequent
section, we introduce the following three new results:
(1) two polynomial-time algorithms for the touring rays
problem and the minimum intersecting polygon problem,
(2) an improved stretch factor of Delaunay
triangulations of points in convex position, and (3)
almost optimal algorithms for three variants of the
planar 2-center problem.

2. Recent results

2.1 Polynomial-time algorithms for the touring rays
and related problems

Shortest paths are of fundamental importance in
computational geometry, robotics and autonomous
navigation. For a given set of points, the Euclidean
Traveling Salesman Problem (TSP) asks for a shortest
route (closed curve) that visits each given point. An
interesting variant of the problem, called the Traveling
Salesman Problem with neighborhoods (TSPN), deals
with a given set of the regions; the tour is asked to visit
at least one point of each region. Since the Euclidean
TSP is NP-hard, TSPN is NP-hard, too.

Although TSPN is NP-hard, an interesting result is
that the Traveling Salesman Problem for » lines in the
plane can be solved in polynomial time. The polynomial-
time result on the TSP for lines is due to the fact that all

* FHBERPHRE T A= 22— ZIEH TR

neighborhoods (lines) are unbounded. It is then natural
to ask whether the Traveling Salesman Problem for n
rays in the plane, which is also called the touring rays
problem, can be solved in polynomial time. A ray (half-
line) is described by a source point and a direction, from
which the ray emanates.

A related problem, called the minimum-perimeter
intersecting polygon (MPIP) problem, has also been
studied in the literature. For a given set S of line
segments in the plane, it asks for a polygon P of
minimum perimeter such that P contains at least one
point of every line segment in S. Whether or not the
touring rays and MPIP problems can be solved in
polynomial-time stand open for about two decades.

Fig. 1. An instance of the shortest path visiting six rays.

In 2020, we had successfully presented the
polynomial-time (O(n”5)) algorithms for the touring
rays and MPIP problems [1][2]. Our results solve two
long-standing open problems in computational geometry.
We reduced the touring rays (as well as MPIP) problem



to that of computing a shortest route that intersects a set
of ray-segments inside a circle; at least one endpoint of
every ray-segment is on the circle (Fig. 1), and showed
that computing the shortest route visiting all ray-
segments in the circle is related to the solution of the
well-known watchman route problem.

This work was awarded the BEST PAPER AWARD in
the 14" International Conference on Algorithmic
Aspects in Information and Management (AAIM),
August, 2020.

2.2 Improved  stretch  factor of
triangulations

Let S be a set of n points in the plane, and let G(S) be
such a graph that each vertex corresponds to a point in S
and the weight of an edge is the Euclidean distance
between its two endpoints. For a pair of points u, v,
denote by uv the line segment connecting « and v, and
|uv| the Euclidean distance between them. Denote by
G(a, b) the shortest path in G(S) between two points a,
b in S, and |G(a, b)| the total length of path G(a, b). The
graph G(S) is said to approximate the complete graph of
S if |G(a, b)|/|ab|, called the stretch factor of G(S), is
upper bounded by a constant, independent of S and .
See Fig. 2. It is then desirable to identify classes of
graphs that approximate complete graphs well and have
only O(n) edges (in comparison with O(n"2) edges of
complete graphs), as these graphs have potential
applications in geometric network design problems.

Delaunay

DT (ab
b

Fig. 2. A path DT(a, b) in the graph DT(S).

Denote by DT(S) the planar graph of the Delaunay
triangulation of S. The stretch factor of Delaunay
triangulations was first shown to be 5.08, which was
later improved to 1.998. On the other hand, a lower
bound 1.5932 on the stretch factor of DT(S) has been
also know. Determining the worst possible stretch factor
of the Delaunay triangulation is a long-standing open
problem in computational geometry.

The stretch factor of DT(S) for the points in convex
position has been also studied. A set of points is said to

be in convex position, if all points form the vertices of a
convex polygon. The previously known stretch factor in
this special situation is 1.88.

Very recently, we proved that the stretch factor of
DT(S) for the points in convex position is 1.82 [3]. The
same stretch factor may hold for the set of points in
general position. We are working in this direction.

2.3 Almost optimal algorithms for planar 2-center
problems

The 2-center problem for a set S of n points in the
plane asks for two congruent circular disks of the
minimum radius, whose union covers all points of S. We
studied three variants of the planar 2-center problem.
The first is to cover a set of points in convex position,
and the second is that the asked disks of the minimum
radius are previously known to have a non-empty
overlap and a point in the overlap is given. Also, we
considered the 2-center problem for a convex polygon P,
whose goal is to find two centers inside P such that the
maximum distance from any point of polygon P to its
closest center is minimized.

We presented O(n log n) time and O(n) space
algorithms for these three problems [4]. Our results are
almost time-optimal, as the lower bound on the planar 2-
center problem is Q (n log n). The novelty of our
algorithms, except for the space optimality, is their
simplicity: Our algorithms are built on the standard
algorithms for computing the Delaunay triangulation
and furthest-site Voronoi diagram of a point set, which
are easy to implement.

One of our results leads to an O(n (log n)*2) time
solution to the planar 2-center problem, improving upon
the previously known time bound by a factor of
(log log n)"2, which was established two decades ago.
Moreover, our method can be generalized to solve the
three-dimensional 2-center and other p-center (p 23)
problems.
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Development of a life program generation system
to improve the QOL for person requiring care

by

Takeshi Asakawa
(received Dec. 16, 2021 & Dec. 23, 2021 accepted)

Abstract
At nursing care sites, life programs are implemented for improving the QOL of facility users. To create the life program, it is

important to carefully examine and set the QOL items for each user. However, the sites are lack of manpower on a daily basis, it

is difficult to focus on improving of QOL. Therefore, we first selected the QOL items from the areas of "activity" and

"participation" of ICF and scrutinizing based on a questionnaire survey of 355 facilities. Then, we developed an automatically life

program generation system determined priority of QOL item based on each information for assessment sheet. This system consists

of an application operated by the staff of care facility and a database that stores and manages data. The application works on the

browser that is commonly used to improve the convenience of each facility. In this paper, we discuss the details of the developed

system.
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Abstract
Eye-tracking research, which we have studied since 2013, are classified into three topics: gaze estimation in the real world, corneal

imaging, and invisible reference. This paper introduces the results of these researches and describes further research subjects.

Keywords: Eye-tracking, Corneal imaging, Invisible reference
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Introductory Article: Human-Machine Systems Laboratory (Inaba Lab.)

by

Takeshi Inaba*
(received on Dec. 22, 2021 & accepted on Dec. 23, 2021)

Abstract
In the Inaba Lab., we mainly conduct research on human-machine systems. In this paper, we introduce the recent research results

of the laboratory. First, we introduce our research on the control of power-assisted systems for easy positioning, and then on direct

teaching of cooperative robots. Finally, research on computer interfaces in virtual spaces is introduced.

Keywords: Human-machine system, Power assist system, Human-machine interface
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Introduction of research for intelligent robots and systems

Satoshi Muramatsu*
(received Dec. 23, 2021 & accepted Dec. 25, 2021)

Abstract
In recent years, there has been a lot of research on intelligent robots and systems that collaborate with humans. In my

laboratory, we are studying various intelligent robots, such as a mobile robot that recognizes images of the driving

environment and plans its route, and an intelligent robot that performs tasks based on human speech. In this paper, we

introduce some examples of our research on these intelligent robots.

Keywords: Intelligent robot, Intelligent system
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Introductory Article: Advanced robotics lab. (Ingk Lab.)

by

Katsuhiko Inagaki*
(received on Dec. 24, 2021 & accepted on Dec. 25, 2021)

Abstract: Inagaki Laboratory (Ingk Lab.) conducts comprehensive research and development of
various mobile robots, including the development of actual machines. In this paper, three types
of robots, leg-wheeled robot, spherical pedal type controller for omnidirectional robot and
magnetic wheeled type of mobile robot are introduced.

Keywords: Robotics, Mechatronics, mobile robot, robot controller
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4 . Magnetic wheel mobile robot for centre
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