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Active Noise Control in Vehicles or Buildings



3Acoustic Noise Cancelling Headphones
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Magnetic Confinement Fusion (MCF)
Nuclear Fusion: D + T He + 1 neutron + energy

Stabilization of 2 DoF Plasma Position in Tokamak

Energy Source of the Future
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Wind Turbine + Generator 
Repower 5M, largest worldwide
Power: 5 MW
Rotor diameter: 126 m
Height:   90 m on land

120 m at sea
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Adaptive Optics:
Wavefront Equalization
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Transatlantic Tele-Surgery by Visual Feedback:
Strasbourg – New York 
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“There is no piece of mechanics 
that can be made smarter by electronics”
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Active
Damping
Control
of Civil 
Engineering
Structures
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Semi-Active
Control
System
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Vibrating
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Adaptive
Structures:
Active Car-Body
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Hand Neuro- 
prosthesis
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C-Leg® Microprocessor Knee
The Otto Bock C-Leg® and Otto Bock Compact™ microprocessor-controlled 
knees are designed to deliver the best in stability and reliability. Both knees
utilize easy-to-charge lithium ion batteries with 40-45 hours of power. 

The Technology that offers Day-to-Day Stability
Otto Bock's highest priority when developing the C-Leg® was
to provide optimal stability during the gait cycle. Using unique 
algorithms developed from studying how thousands of people 
walk, combined with input from multiple built-in sensors, the 
microprocessor determines the phase of gait. Then, automatic 
adjustments are made to the knee's function to provide
stability -- right when it is needed.

Here's how it works:
Force sensors in the pylon detect loading of the foot and ankle.
Additional sensors read the precise angle of the knee joint.
This data, along with swing speed input, is read 50-times per 
second by the on-board microprocessor
The result is increased stability, ease of swing, and greater 
efficiency with every step! There's even a knee-disarticulation 
version available.



20
EEG-based Brain-Computer-Interface (BCI) 

EEG = electroencephalography (brainwaves), Bio-Feedback

scullcapdisplay



21



22

Magnetic Levitation 
and Guidance
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Stabilization of  Unstable 1-Axis Vehicle
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Hybrid Engine System
Operational Modes:

Start and low speeds, driving under normal conditions, sudden 
acceleration, deceleration and braking, battery recharging, at rest
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Autonomous Driving:
Project Project AnnieWayAnnieWay

Uni BW München + Uni Karlsruhe +  München , 
DARPA Urban Challenge Entrant 2007

4D-Lasercamera
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Bionics: The Housefly‘s Flight Control System
Example of Reverse (Control) Engineering
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Housefly S/VTOL-Aircraft, e.g. F-35

Sensors 80,000 sensory inputs (distributed on body)
• 6,000 from compound eye (optical flow)
• hairs for airflow
• rotation sensors (halteres)

• Pitot tube (airspeed) 
• altimeter, height & rate
• gyroscopes, vanes 

(sideslip, angle of attack)

Processing 300,000 neurons (most for vision)
300 neurons (for flight control)

1.1 million lines of code 
in Power PC

Actuators 12 muscles 
for 2 wings & 2 stabilizers (halteres)

Control surfaces: 
flaps, ailerons, rudders

Power- 
efficiency

3 Joules/sec / 100 mg 3 to 5 times as much 
(aircraft, helicopter)

Maneuvering 
capability

High (up, down, backward, somersault, .... ) low

Evolution 300 million years 100 years

Feedback 
control

Sensor-rich Processing intensive

The Housefly‘s Flight Control System
A Comparison
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Flock of Birds

Swarm of Fish

Formation Control 
in a Group of Agents,
e.g. Humans, Animals,
Vehicles, …
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Market Mechanism - A Feedback System:
Explanation of Business or Economic Cycles

ProducerConsumer

Price Bid

Su
pp

ly



33

Greenhouse Effect: Retention of Energy 
A prominent example of a natural feedback process
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Climate Control
to Counteract 
Greenhouse
Effect
IEEE Spectrum,
May 2007
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