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The SICE Annual Conference 2007, an international conference on instrumentation,
control and information technology, will be held at Kagawa University, Takamatsu City,
Hagawa, Japan on September 17-20, 2007. Takamatsu City, the capital of Kagawa
Prefecture, is located in the northeast part of Shikoku, two and a half hours by super
express train from Osaka, and one hour by airplane from Tokyo. The conference covers
a wide range of fields from measurement and control to system analysis and design,
from theory to application and from software to hardware. Mewly developed
interdisciplinary ideas and concepis transferable from one field to another are
especially welcome. All submitted papers must be written and presented im English.
Organized Sessions are welcome. Topics of the conference will cover but are not limited
to:

EMeasurement #Meural Metworks
#5ensors and Transducers sAutonomous Decentralized Systems
#Signal andfor Image Processing #Discrete Event Systems
#ldentification and Estimation WSystem Integration
#Dpio-Elecironic Measurement #Mechatronics Systems
#Remoie Sensing #Robotic and Automation Systems

#Mass and Force Measurement
#Temperature Measurement
#Ulira-High Precision Measurement
#Analytical Measurement

#Human Interfaces

#\irfual Reality Systems
#Entertainment Systems
#Medical and Welfare Systems

#5Standard of Measurement #5Safety. Environment and Eco-Systems
#Flow Measurement and Contral sAgricutiural and Bio-Systems
#Metworked Sensor System #Hescue Systems

B Control #Simulation of Large Systems
#Multivariable Control #Metwork System Integration
#Monlinear Control Windustrial Applications
#Robust Control #Process Automation
#Adaptve and Optimal Control #Factory Automation

The SICE Conference
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‘HH m Minchen: “Weltstadt mit Herz %gé"f

“The Cosmopolitan City with a Heart”






City Campus of TU Miunchen
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The Cloverleaf Logo of TU Miinchen %J’f
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Renewal of Academic Cooperation . ﬁf
Agreement in February 2007 8



Leibniz Gymnasium

Abitur — Graduation, March 1955

My High School




Gottfried Wilhelm Leibniz
1646 — 1716
Philosopher and Mathematician

Inventor of
= Determinants,
» Differential & Integral Calculus
* Binary Number System
- Chinese sources
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I,
Excursion to Deutsches Museum, Munchen —f%?
in 1952 1



‘HH Hl Hand Prosthesis, Goetz von Berlichingen = é’f
“The Knight with the Iron Hand”, 1504 12



Mechanical Trumpet
Players

Friedrich Kaufmann,
Dresden, 1810

Android — Artificial Human LA
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14 Science and Invention for May, 1924

Radio Police Automaton
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Science Fiction: Robocop 1924
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Dornier Do 31E

Vertical Take-Off
and Landing — VTOL
Transport Aircraft,

Friedrichshafen,
Germany 1968

Engagement in Aerospace Projects




KIEBITZ — peewit

Teleoperated
Helicopter with
Reconnaisance Radar,

Friedrichshafen,
Germany, 1970

Engagement in Aerospace Projects %:,5'1‘;



Airship Zeppelin, 1920
and Flying Boat Dornier DO X, 1929




Contents

Introduction and Motivation

Robots for Amusement
Autonomous Mobile Robots
Robots and Robotic Approaches
in Medicine
Telepresence and Teleoperation
Humnoid Robots

Final Remarks




The KUKA Robocoaster

KUKA Co., Augsburg, Germany, 2004




Productivity

Entertainment

From the Factory-floor
to the Amusement Park




e ————————————————————
m Excitement by a Ride with the Robocoaster &4},
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> Mobile Robots on the Factory-floor,
1990 - 1998
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> Mobile Manipulator in Fetch-and-Carry Task,
2000

i =z



information Processing in
Autonomous Mobile Systems

Exemplary scenarios




> Mobile Manipulator in Hospital Environment,
2001
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mem Personal Robotic Assistant %330
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Interaction of Human
and Artificial System

Robotics and Automation in Medicine

| I
Organ Function Support Educational and Laboratory
Replacement Systems Training Systems Automation
Systems Physicians, Patients, Students, Physicians, Systems
Life sustaining/improving Health Care Staff Health Care Staff
Mechanical Surgical Field Anesthesia Analytics
Ventilators Robots Simulator (chem./biochem.)
Dialysers Intelligent Laparoscopy  Imaging Techniques
Card|ac Pacemakers WheGIChairS SimUIator (MRI’ CT’ US)
Neuroprosthesis Rehab. Robots Knee Simulator Data Acquisition
(WALK) (LOKOMAT) (VOR) (ECG, EEG)

HH m Biomedical Engineering Systems
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> LOKOMAT -A Driven Robotic éarit Orthosis
HOCOMA Co. Zurich, Switzerland, 2006
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HH m Therapist-assisted Training of Patient *u@ -



Functional Locomotion Therapy
with Robotic Gait Trainer
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» A Patient-driven Gait Neuroprosthesis,
2000-2004

I -



*WALK! - A Patient-driven Gait Neuroprosthesis

» Generation of motion patterns
relevant for locomotion
by means of
* Functional Electrical
Stimulation (FES)
of paralyzed limbs

A —
v,/
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Target Group
e Patients with complete spinal Muscle activation

cord injury (thoracic lesions) -
Extensors | P
Method % %

* Electrical stimulation of peripheral " &%
motor neurons by surface electrodes —— { =

al Knee
Al Extensor
] S
Relevant Motion Tasks ==
e Standing: Standing up, Standing, -
Sitting down Knee - a Flexion
L. Flexors /' Reflex
e Galt: Step Forward A R
e Climbing: Stair ascent and descent - ERER

i =



Patient mounted

Sensors and Actuators

e Knee angles + angular velocities

e Force sensing soles

e Electrodes + Neurostimulator +
Muscles

o

BRI Goniometers |
R Gyroscopes Z
¥ Insole Pressure
Sensors




Synthesis of Motion Task : Stair Ascent

iiﬁiﬁ

Stand FPos PUT

Stand Stand
)
Bt 0 T
Bl Zi BT T
| af- ___ ™~ _—
PU2 .. Stand ... Stand
Flexion KneeExt HipExt Stand
: StandL FCII: FF’qg._L WAL PL!_1L PL_{ZL >
0000 :L»(o -
tFCIL tFPosL WAL tPUL tPU2L {StandAscL
—0) OO
( StandR  FlexionR  KneeExtR  HipExtR )

A



Welcome to

A Closed-loop Controlled
Neuroprosthesis
to Restore Ambulation

& 2000 Thior as Fulwr
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Stair-climbing by Means of FES

e
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» Virtual Orthopaedic Reality - VOR,
2003

z; 44



Novel Approach to Orthopaedic Education

« Joint diagnosis requires
high level of experience and sensitivity
e Training with patients is cumbersome and time-consuming

Example
McMurray Test

for diagnosis of
meniscus Iinjuries

e
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Principle of Multimodal VR

User
Environment

Human-Computer
Interface

Visual Feedback

Auditory Feedback 9

Kinesthetic Feedback ﬁj

P

Tactile Feedback E

Virtual Patient
Environment




The Munich Knee Joint Simulator

.. a multimodal platform for interactive training

© Industrial robot for kinesthetic feedback

O Artificial leg for
tactile feedback

O Realistic examina-
tion environment

© Visual feedback

O Auditory feedback

_@;E;
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The Knee Joint Simulator in Action




Delivery Training Simulator
for medical students and midwives

Cooperation Partners
» Orthopedic Clinic
T » Clinic for Gynaecology

Baby passing through cervix without
and with (right) doctor‘s intervention

T
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Long-Term Goal for Telepresence Research:

Multi-Modal Full-Body Immersion in RE?
Modalities of Human Perception
local audition, vision, haptic, taste, smell remote

Kinesthesia - tactility

Humanoid
teleoperator

Full-body
haptic suit




» Guiding of a Remote Mobile Teleoperator

by Visual Telepresence,
2003
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Motion!Compression

applied to
Guidance of a Mobile Teleop’éﬂriatqri'
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“+» Walking About a Virtual Museum,
2002




Motion Compression
Walking About a Virtual Museum

N. Nitzsche, Uwe D. Hanebeck, G. Schmidt

Institute of Automatic Control Engineering
TU Miinchen, 80290 Miinchen, Germany




» Disposal of Explosives and Demining,
2003
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Remote Disposal of Explosives ...

needs an increased sensation of operator immersiveness via

* multimodal perceptional feedback: stereo vision, audition
and haptics = touch and force,

 two-arm manipulator system
e intuitive human system interface (HSI)

IP communication

haptic feedback display




T

Manual Disposal of Mine




gripping mine
and
retaining element

01:12‘:
m Telepresent Disposal of Mine m%g




<+ Advanced Virtual Prototying,
2001




Inserting a Radio into Instrument Panel

N
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%+ Intelligent Humanoid Robot Walking,
1998 - 2005
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Basis of Locomotion Autonomy
in Humans and Robots ?

» Cognitive Functionalities,
“Interplay of
perceptional and locomotion behaviours”

I o



“The view anticipates the step”

stairs

Pedestrian Walk Scenario

perception
system




«»

Biped in
Environment

=
IHH H\Information Flow in Vision-Guided Locomotion %366:



Demonstration of Intelligent Humanoid Robot Walking

| F\ Walking
\ Scenario
on-line

molified path
L

. o .nominal path
51 f th .M
odnedpa ___ ~ <> without obstacle

Boundaries of
walking space

-
H ‘H H \ Locomotion Task: ”Walk along U-Shaped Path” %;67
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<» An Advanced Humanoid Two-arm Robot
German Aerospace Establishment (DLR),
2007




JUSTIN — A Humanoid Robot Torso

70
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Robotic Helpers for Everybody



"To invent you need a good
imagination and a pile of junk”

- Thomas A. Edison

"Converting an Invention into an Innovation needs

Imagination and Creativity,
a solid Education in
Maths, Natural and Computer Sciences,
a good Understanding of

Social Developments, Psychology, Kansei

Economics, Marketing, . . .
and last but not least an Openess to

Cross-disciplinary Team Work"

N

7



Past:
* Economic Development driven by Technology
Future:

= Shift to Awareness
of Customer Demands/Needs, Aging Society

* Emergence of Novel Assistance Business

) Excellent Opportunities for
Macro-scale and Micro-scale Robots

HU H\ Conclusions _%




Thank you
for your kind attention

2222
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