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In an eye ball there is an electric potential between the cornea (positive) and retina (negative), so
an eye ball can be modeled as a battery. In this report the usefulness of the model is examined by
applying this battery model to an eye and estimating the weak current in the eye from the
measured EOG.
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*INiihama National College of Technology, *2Advanced Engineering Course, Niihama National College of

_8_



Technology, **Kagawa University
Artificial Life and Robotics, Vol. 10, No. 2, pp. 185-188, (2006).

The simple computational algorithm is presented to construct the graph with maximum number
of trees by adding edges one by one. The number of trees of a graph would become an index to
estimate the overall reliability of probabilistic communication networks with same link
probabilities. Our procedure Max-trees selects one edge which gives the maximum number of trees
among edges not included in the original graph. This process is continuously repeated in each step
of adding edge, we get the sequence of new edges to be added. As examples of execution results,
the edge sequence and the maximum number of trees are shown for each starting graph of two
types which are a tree of series edges and a star-shaped tree for nodes n=7 and 8.
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Graph extension with constant connectivity
Hideshi Ido*! and Sigeru Omatu*?

*INithama National College of Technology, *20Osaka Prefecture University
Artificial Life and Robotics, Vol. 10, No. 2, pp. 189-193, (2006).

According to scaling up the communication networks, numbers of communication stations
(nodes) and the corresponding communication links(edges) are rapidly increasing. Then the
reliability of the networks has become important. To keep the reliability of the networks, the
connectivity(invulnerability) of the networks should not decreased. In this paper, a method of
increasing the nodes of a graph with a constant connectivity has been proposed and some
examples of the graph extension have been shown to realize the extended networks.
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Level Sets Method and Auto-Relation for Detection of Objects
Xin WANG*!, Masanori SUGISAKA*2, Jin WANG*3
*INithama National College of Technology. *20ita University, *3 Hebei University of Science and Technology
Proc. of the 12th of Int. Symposium on Artificial Life and Robotics + CD-ROM(GS10-1) - 2007

This paper presents a framework for detecting objects in images. The motive of this research can
be found in onsite requirements. We focus on the practical need on distinguishing salt called purity
from impurities, which are sand, soil, and other substance in the heaped salt on a conveyer belt.
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We notice the fact that when purity and impurity are mixed in images, their different textures and
gray values are certainly bringing about gradients changes. These changes show us a lot of clues
for image classification and recognition. In this work, basing on image energy, we formulate the
impurity object detection as a front propagation problem. We use level set method to detect the
topologic changes for evolution curves and to catch the objects/impurity. The evolving surface of
impurity is presented as the zero level function. To reduce the computation cost required by level
set formulation scheme, a new approach exploiting aspects from the auto-relation approach is
proposed as well. We formulate the auto-relation function on image energy to construct a piloting
set which includes possible elements to classify objects. Making a piloting set is Image energy pilot
process. It supports level set function a limited computational domain and speed up evolving front
effectively. Successful experimental results are also given in this paper.
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Robust Face Recognition under Various lllumination Conditions
Atsushi MATSUMOTO*, Yoshiaki SHIRAI*2, Nobutaka SHIMADA*2, Takuro SAKIYAMA*3, and Jun

MIURA*3
*IL&A Div., Murata Machinery, LTD. *2Ritsumeikan University. *3Osaka University.
IEICE Trans. on Info. and Sys., Vol.E89-D, No.7, pp.2157-2163, 2006.

We propose a method of face identification under various illumination conditions. Because we
use image based method for identification, the accuracy position of the face is required. First, face
features are detected, and the face region is determined using the features. Then, by registering the
face region to the average face, the horizontal position of the face is adjusted. Finally, the size of
the face region is adjusted based on the distance of two eyes determined from all input frames.
Because the size of the normalized face image is the same for all faces, the face length feature is
lost in the normalized face image. The face is classified into three categories according to the face
length, and the subspace is generated in each category so that the face length feature is preserved.
We demonstrate the effectiveness of the proposed method by experiments.
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Isomorphic Structure of Graphs with the Maximum Number of Trees
Hideshi Ido*!, Yosuke Ohama*?, and Sigeru Omatu*3
*INiihama National College of Technology, *2Advanced Engineering Course, Niihama National College of
Technology, *30Osaka Prefecture University
Proceedings of The 12th International Symposium on Artificial Life and Robotics 2007, pp.
156-159, (2007.1).

Two graphs Ga and Gg with same numbers of nodes n and branches b are isomorphic if these
graphs have same adjacency relations. We have got many graphs with the same maximum number
of trees in the process of continuous branch addition. These graphs have same numbers of nodes
n, branches b and trees t. We certified those graphs are isomorphic by a computer algorithm,
based on permutation of nodes with the same degree. Some examples of isomorphic graphs are
presented in the process of adding branches.

HF KA
Relations between Network Reliability and Number of Trees of Graph
Hideshi Ido*! and Sigeru Omatu*?

*INithama National College of Technology, *20Osaka Prefecture University
Proceedings of The 12th International Symposium on Artificial Life and Robotics 2007, pp.
160-162, (2007.1).

Network reliability is the probability that all stations of the network are connected by only
unfailing links. This network can be represented by an undirected graph G, assuming that each
branch exists with the same probability p. We present network reliability Pr(G) and the number of
trees t(G) by exclusive tree events. Given two graphs Ga and Gg with same numbers of nodes n and
branches b, we compare Pr(Ga) and Pr(Gg) for O<p<1, with respect to t(Ga) and t(Ggp) in case of
smaller graphs with n=4, b=4 and n=>5, b="7.
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Visual Tracking of Multiple Persons Using Person Model and Joint

Probabilistic Data Association

M. Liebens*!, T. Sakiyama*?, and J. Miura*3

*IDepartment of Mechanical Engineering, Katholieke Universiteit. *2Department of Electrical Engineering and
Information Science, Niihama National College of Technology. *3 Department of Mechanical Engineering,
Osaka University.

Proceedings of IEEE Int. Conf. on Multisensor Fusion and Integration for Intelligent Systems,
pp-547-552, 2006.

This paper presents a new approach to the problem of image-based tracking of multiple persons
in a heavy occluded space using a single camera. The presence of heavy occlusions results in
uncertain measurement data. Examples of heavy occlusions are objects which impede the
observation of a person, the overlap of multiple persons, etc. This measurement uncertainty can be
partially by-passed if the process knows more about a person’ s expected size, i.e. person model.
This way the observed measurement can be corrected using the introduced person model. Also the
uncertainty of the measurements will be calculated with this person model. Subsequently, the
corrected measurement is used to estimate the person’ s state (i.e. position and velocity) in the
Kalman filter resulting in a more robust tracking. Next, tracking multiple persons jointly implies the
need for a data association technique. This paper uses the Joint Probabilistic Data Association
(JPDA) filter which calculates the a posteriori probabilities of the measurements having probably



originated from the tracked persons. Finally, the approach has been implemented and tested on a
single static camera bearing in mind that it will be applied on a mobile camera or robot. The
approach presented here will verify whether the use of a single camera, wherefrom only 2D
image-based data is gathered, delivers satisfactory tracking results using the Kalman and JPDA
filter.
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Estimation of Ball Route under Overlapping with Players and Lines in Soccer
Video Image Sequence
Takumi Shimawaki*, Takuro Sakiyama®*, Jun Miura*, and Yoshiaki Shirai*

*Dept. of Mechanical Engineering, Osaka University
Int. Conf. on Pattern Recognition(ICPR2006), Mon-P-1-2-46, 2006.

This paper deals with the analysis of broadcast soccer image sequences. To recognize interesting
events such as a goal, it is useful to estimate the movements of players and a ball. It is, however,
sometimes difficult to extract the ball when it overlaps with players and lines. During such an
overlapping period, the movement of the ball is hardly determined by using a simple ball detection
method. We therefore develop a method of estimating a ball route which considers the positional
relationships between players and lines. We first construct a graph in which nodes represent
players and lines which may occlude the ball, and links represent possible transitions between the
nodes. We then search for ball-like regions in ball route candidates using a separability filter, and
create ball trajectories. We finally determine the ball route as a sequence of ball trajectories that
gains the maximum sum of the filter outputs on the route. Experimental results show the
effectiveness of the proposed method.
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View Planning Algorithms for a Multi-Camera Surveillance System
J. Miura*, N. Takemura*, and T. Sakiyama*

*Department of Mechanical Engineering, Osaka University.
Proc. ICAPS-2006 Workshop on Planning under Uncertainty and Execution Control for
Autonomous Systems, pp.7-15, 2006.

This paper deals with a view planning of multiple active cameras for tracking multiple persons
for surveillance purposes. We develop algorithms for dynamically planning viewing directions of
cameras so that the expected number of tracked persons is maximized, based on a probabilistic
model of person motion. Since a naive approach to this planning easily causes a combinatorial
explosion, we adopt a meta-heuristic algorithm, namely, multi-start local search (MLS). We first
develop an MLS-based algorithm that exhibits a comparable performance to an exhaustive
search-based one but with a considerably low planning cost. We then modify the problem so that
intermittent observations of a person are allowed for estimating the person’ s motion continuously.
In this modified problem, cameras are encouraged to frequently change fixation points so that they
can track as various persons as possible. For this problem, we develop another MLS-based
planning method which searches the space of sequences of fixation points and uses an effective
initial solution generation. Simulation results show the effectiveness of this planning method.
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Ball Route Estimation in Broadcast Soccer Video
T. Shimawaki*, J. Miura*, T. Sakiyama®*, and Y. Shirai*

*Department of Mechanical Engineering, Osaka University.
Proceedings of ECCV-2006 Workshop on Computer Vision Based Analysis in Sport Environments,
pp-26-37, 2006.

This paper deals with the analysis of broadcast soccer video. To recognize interesting events
such as a goal, estimation of ball movements is necessary. It is, however, sometimes difficult to
detect a ball by a simple color and shape-based method when it overlaps with players and lines.
We therefore develop a method of estimating a ball route during such overlaps by considering
spatio-temporal relationships between players, lines, and the ball. The method can deal with
difficult cases such as the one where a ball disappears at a player and re-appears from another

player. Experimental results show the effectiveness of the method.

a5
UHRERHBESRER A Y E—F VX - 7O0—7 OREREB
PE3 AN T
N TR e = N ey v ST IR N RS o3 S TG 15 TR <8 | AN o N s EEE 2 Y = N B (WA Nl s S v
HARMERZR B 24200745 K 4>, E114-P024 (2007.5)

FHZEM 77 A<iHlicHvwen s 4 v E—F v 2« 7a— 7RO Tz e B 216 L .
PEH 72 5130.68TH - N fREEZ ImsTEE F e ET5 2 E2HIBL AR ZIT>oTWw3, 22Tk
WEAEE £ TORBHAMNAR—AF = v N—NIZE T 2 BREFE I THE T 5,

(E 9 F)
HF XH
XY MI—VDEREZALIES Y5 7BREICRT MR
s
BRI T S R S TR
b (1)

KBRIFIRY: (FE R %) FR194:3H
AWFgeld, WEMERRLET 22y b7 — 7 OfFEMEL, WERZH I, WERE 2 BB 72

i) 77 7BV BHEOBEICHFER L TGHL. 77 70RO Z KL T 28ERE - Hifbimc k375

TR, v b7 — 7 GBI OB R PMERETE, B2 AN % 720 T B 2 e IS BN g %

7 7REREHEDOH L W HEZRE L, IS DHER Ry b7 — 7 OEFFEEOHER -  EicEHTH 2 2
&, HERIE I BUENNICHEEL 22 b D Th h . XD X ) BEREEZETW 5,

(1) HiSNBNDOTEE T 7 7006, HimzRE L AR SInoMEKE kHRET2 L &, n=30%&ICKD
B R &7 %, F 7o, HiSBNTHiISL,2, 0, +,n=N-12327 U — 27 2R T % ' F 7 Tl, 26
HILNRBHUSIRNGATE & AN 2 8580 ROMMBSRK E 7% 5,

@) 2 OARNE 7 o 7201175 7 L LT, KEMETOMNMT 2 ZLicRofEzmAkET27 57
MR Z PR L . 2 OBAINETIZ60% ML LS & ICF—TiRRKDRDME % 5 2 % K BB AAAE
20, INOBRTHIBT 77 Ths I LaFHGEL., EREOEGERDZNLAFED 75 7 KIS E L 7«
WZEERL,

(3) +v bV —VFHEEA R L SRV MEGFET 21EFERTH D, FeDRifE & FlikE )KE L C2fEHD



PR HRZFRFICERL T 2 HEEZRETZ 2 LIck ), HFEROHEMEEED THEHANE L5 2 2 L HICR
DERETRERLA, UKD, FER. BB Thd o LHEERDERUEZ . (LR DR 2 3872 T
TLIEERNEEE L,

(4) Hi B CHEEEKkZ D7 7 710§ 2 HERDOMEERE L, MFTEZKk+]1 & T 5ITIBDEREZMES Do,
i R BEBUCIRE SN 5, RET 2 77 7R, SimBnoas - MBucBb &3, o
A CHIFEE k 2 2<k=n-1DHPHCIERBMTE, T, HRBn @B ICE, EEE kE X O
ke 7' 7 7 % Ei CHEEE D Ki+ke D 75 7 2132 % £, IGHHEHEDIAN 7 7 7HETH 5 2 L 2R
L7,



	年間業績報告（第８号）_Part10
	年間業績報告（第８号）_Part11
	年間業績報告（第８号）_Part12
	年間業績報告（第８号）_Part13
	年間業績報告（第８号）_Part14
	年間業績報告（第８号）_Part15
	年間業績報告（第８号）_Part16
	年間業績報告（第８号）_Part17
	年間業績報告（第８号）_Part18
	年間業績報告（第８号）_Part19
	年間業績報告（第８号）_Part20
	年間業績報告（第８号）_Part21
	年間業績報告（第８号）_Part22

