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11-13Cross

(1)A real time head detection and tracking system is completed. It uses stereo
information and head-shoulder contour to locate a head-like object. It will can track 3
people walking in different directions at the same time. It performs at very high
accuracy of 98% and speed of 7 frames/second. We will try other stereo system to
further improve the image capturing speed and the overall system speed.

(2)We have developed a robust face detection and eyes location module. It comprises
both structural model and statistical model to balance the speed and accuracy
requirement. It is a real time face detection method with high enough accuracy at 95 %,
which is comparable to most of the face detection system in accuracy and much faster.
(3)A subpixellic eye location method is used for precise eyes detection, which, tested
against a video database, performed 100% eye detection and, test against a photo
database, performed 98% eye detection. Since eye position plays a critical role for
normalization and face recognition, an accurate detection will improve the final face
recognition result.

(4)To compensate the lighting changing that will affect the face recognition
performance, a lighting model and lighting changing simulation is investigated. More
intensive experiments are in progress to test the effectiveness.

(5)In order to characterize the facial expression, a mouth detection method devel oped to
detect mouth corners and then performs mouth boundary extraction[10,12]. The
experimental results show that the proposed method is very robust to variation of
mouth shape, facial expression and lighting condition. It achieved 95% for mouth
corners and 92% for lip contour detection.

(6)To improve the face recognition performance, a face wrapping and glasses detection
technologies are developed to reduce the variance of face appearance. It is the most
accurate method that achieves 100% of the glasses detection and only 2 false alarms.
(7)Face recognition is done through two steps. Firstly, a very fast face pre-selector is
used. It reached 99% recall rate of the requested face within the 31 best among 1180
faces on the XM2VTS database. Secondly, a precise face recognition method is used
to identify the face input. Our novel way does not require large amount of face samples
from the same person, and its equal error is as low as 4% on the XM2VTS database
[30]. The performance is among the top comparing with a recent international
benchmark test at ICPR’2000. In a video context, a novel probabilistic recognition
system has been designed [5,8,17]. It accumulates evidences on a person and decides
after few frames. After 5 frames, we obtained 100% on ORL (40 persons, 10 images per
person).

(8)We have integrated main parts of our face recognition into the JIJO-2 robot. Also
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modified the system for a new camera (image quality is lower than the previous one).
The face recognition module is working now, found by AIST(ETL). We fixed a video
capturing driver resulting in 5 times in capture speed. We also improved the
recognition accuracy by building a lighting model with more lighting changes. We are
working on improving the efficiency of the code to work in a multitasking environment
of the JIJO-2 robot, which will be completed in the middle of Sept, 2001.

(9)We also developed a new method for automatic facial expression recognition (FER).
Multiple motion patterns in human expressions are categorized using a novel method
based on VQ-HMM (Vector Quantitization - Hidden Markov Models). The
representation of facial expression is achieved by extracting the motion vectors using
a new approach called Facial Motion Graph (FMG). Experiments showed that our
method achieved high performance on our video database, on which the video data are
captured under various conditions, and with multiple motion patterns. However, the
accuracy is obtained in the cost of the speed since the motion tracking of facial
components is time consuming. We are working on the system to improve its speed.

1999 13
ISWC2001
IEEE PCM2001 Special Session on Wearable
Media 2001

MIT
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ne “self-awareness” learning paradigm is a simple and useful basis. It can be applied to
many learning problems in a straightforward manner. The second step is to understand
how robot systems need to be designed in order to allow efficient learning by
simulation. This is more profound problem, and our results on required properties of
joints and connectors are at the research frontier. The proof of existence and design
of structures satisfying the strict requirements are, we believe, pioneering. As far as
we know, we are the first to present this result, which has been targeted by several
outstanding research institutes in the field.

We use an omnidirectional vision system as sensory input. Such a system has been
used before for autonomous robot navigation. Our method which incorporates this
vision systemin a probabilistic setting where we implemented the probability density
functions with Monte Carlo methods is new. The method which derives spatial
information from a series of omnidirectional images is world-first technology.

Jijo-
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CM

9-10
11-13Cross|
Mediator
The use of a specially tuned detector or probes is attractive for domain-specific
9 image retrieval applications. Kak from Purdue University had used a set of manually

10-13

selected features to perform the detection of various types of lung diseases. We have
demonstrated the effectiveness of the object probes approach to handle the
description of some of the scenes found in home photographs.

We had successfully demonstrated the usefulness of using structured speech to
annotate photographs and combine them with image-based approaches to handle a
larger instances of indexing capability. So far we have only encountered research
activities focusing one either one of the indexing modality (e.g. ShoeBox developed by
AT&T Laboratories Cambridge take advantage of audio annotations with home
photograph collections for text-based retrieval).

MMCF
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10-13

Our theoretical research in population-based optimization has lead to a new
approach to optimization based on the estimation of search distributions. This
approach, called the Estimation of Distribution Algorithm, is getting more and more
popular.

The FTA architecture is a new design paradigm for implementing fine-grained agent
networks. It is used by a number of projects within GMD.

City-Traffic will be the first Artificial Reality system in the area of multi-modal
traffic in cities. The project started at 1.9.2001. It will cost about 15,000,000 DM
(hardware and software).

Our research on computing with large random patterns is leading-edge research in
the world, and SICS has the main research group working on these ideas, although the
basic principles are more widely known. Natural-language systems based on high-
dimensional semantic vectors are more common, and here our contribution is
comparable to random projections, providing a method for building very large systems.
For more details, please see corresponding item in Interim Evaluation Answersheet.

Probabilistic knowledge representation

The current availability of computers and networks has led to an explosion of
available electronic information. However, despite this abundance, it is very difficult
for humans to find the information that they need. Whereas traditional computers are
good at dealing with certain (true or false) information, they fail to deal appropriately
with uncertainty. The probabilistic approach is the provably the only correct way to
model uncertainty and is currently the main approach to uncertainty in Al worldwide.
Within this approach, the methods that have been developed in the RWC project are
among the best in the field. They are of key importance to develop computer based
reasoning with uncertainty.

Statistical embedding of learning methods

Neural networks provide very flexible solutions for many types of problems. A
commonly heard disadvantage is the lack of any statistical measure to assess the
reliability of the neural network prediction. The tools that we have developed
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provide a solution for this problem and list among the best world wide. A distinguishing
feature that these methods have been proven of significant practical value on a number
of concrete ‘real world® company problems.

Medical diagnosis

Our demonstration system for internal medicine which is currently under
development is, as far as we know, the largest in its type. Other well known large
systems are either rule based (MYCIN, DXPlain) or omit many crucial details (QMR).
A wel-known shortcoming of the rule based approach is that it is too difficult to
implement and maintain medical knowledge. Both of these reasons have prevented the
use of computers for medical diagnosis so far.

The system that we are developing overcomes these shortcomings and will generate
an enormously large new market, Computer-aided diagnosis will improve the quality
and the efficiency of health care. In particular less experienced physicians will make
better diagnoses using less (costly) laboratory measurements.

Automatic Music Transcriber

Our approach to use probabilistic methods for music transcription was a world first.
This technology could be used for a number of fun consumer products, such as play-
along systems and composition tools.

Java Bayesian Network

fMRI

IEEE Intelligent Systems
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9-11
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AM, FM
TSS
SCore
SCore PM
Myrinet Ethernet UDP
SCore

OpenMP Rice
TreadMarks KAI

SCASH Omni OpenMP

OpenMP
Omni OpenMP Linux

There have been many efforts to simplify the development process of parallel
applications. Most of these efforts, however, focused on regular or simple irregular
applications. PROMISE, on the other hand, provides a unified approach that can
efficiently handle both regular and irregular parallel scientific applications. The
achievements of the PROMISE project are twofold. The PROMISE library, on the one
hand, is frequently downloaded from the project’s web page and used at several
research facilities. The conceptual framework of PROMISE has also influenced several
research projects in the field of scientific computing. A particular striking example is
the new proposal to enable irregular applications in the CACTUS framework that uses
domains and relations in the sense of PROMISE to represent general spatial
structures.

This proposal was discussed during a CACTUS workshop (San Francisco, USA, 2000)
with active participation of a PROMISE member. (Technically a direct use of the
PROMISE software within the CACTUS project is not possible as this software is to be
run in environments without any C++ support).

9-11

10-13

SAN(System Area Network) LAN(Local Area Network)
LASN(Local Area System Network)

Hop-by-hop retransmission
1-chip LAN, SAN
(LAN 10Gbit Ethernet )
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9
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TOP500 Statics - Number of Systems Installed
USA/Canadal Europe | Japan | others Total
IBM 114 74 6 7 201
Sun 43 27 6 5 81
SGI 38 16 8 1 63
Cray.Inc. 26 15 2 2 45
Hewlett-Packard 29 9 3 41
NEC 2 5 9 2 18
Hitachi 2 14 16
Fujitsu 7 7 1 15
Compaq 6 2 10
others 5 3 2 10
Total 263 160 54 23 500

TOP500 Supercomputer Sites 17" Edition
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Information Infrastructure Layers HPCC
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HuCS ETHR
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NGI
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President’s Information Technology Advisory Committee 21
IT? CIC IT?
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IT R&D Information Technology Research and
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Development 2001 11
IT? 5

NITRD Networking and Information Technology Research and
Development Act

1991.12 HPC High Performance Computing Act of 1991 5
HPCC High Performance Computer and Communication

1996.12 HPCC
CIC Computing, Information and Communications

1998.10 CIC NGI Next Generation Internet
1999.2 PITAC Information Technology Research : Investing in Our Future
1999.6 PITAC IT? HPCC CIC
2000.2 HPCC IT? IT R&D
IT? NITRD Network and IT R&D

2001.8 FY2002 Blue Book NITRD

AITEC 2001 IT R&D

IT R&D IT R&D
ITR&D 13 HEC High-End Computing

Coordinating Group LSN Large Scale Networking Coordinating Group
HCI&IM High Confidence Software and Systems Coordinating Group  HCSS
Human Computer Interaction & Information Management Coordinating
Group SDP Software Design and Productivity Coordinating Group  SEW
Social, Economic and Workforce Implications of IT Coordinating Group
Program Component Area PCA
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IT R&D ASCI Accelerated Strategic
Computing Initiative ASCI
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DOE IBM SGI Intel Compaq
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2 IBM/SP Power3  3.8TeraFlops
11 NEC

ASCI Computing Systems Roadmap
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Intel selected August 1935 {proposed) 100+ TeraOps | 304 TB

IBM selection July 1996 (mamory=2.5T8) o e |
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11 ASCI White

ASCI White NECSX-5/128M8
IBM RS6000/SP
512 8 64
8,192 128 64
MHz 375 312.5 1.2
12,288 1,280 9.6
GFLOPS 24 128 1/6.7
1.5 10 1/6.7
6,144 1,024 6
GB 12 128 1/10.7
14,549 5,120 2.84
28.4 640 1/22.5
GB/ 1.78 40 1/22.5
B 160 21.8 7.3
Beowulf Project
1993 NASA “ Gflops
5 ”
COTS Commercial Off The Shelf
TCP/IP
1994
ESS Earth and Space Science Project Intel 486 16
4 2001 6 TOP500

28 Beowulf Cluster
Beowulf Cluster
Linux GNU Windows 2000

computing

Beowulf Cluster

Beowulf Cluster
TCP/IP
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ASCI 2000 ASCI White

12.3TFlops 2001 2002 30 TFlops
2004 100 TFlops

PetaFLOPS 1991 PetaFLOPS
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1994 PetaFLOPS 1999 PetaFLOPS
PetaFLOPS 20007
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COTS MPP

Architecture 3

HTMT Hybrid Technology Multithreaded
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DOE
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