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plenary and semiplenary lecturers, 
authors and presenters, session and 

workshop organizers and chairs, 
and behind-the-scenes reviewers, we 

would not have a conference, let alone 
a successful one.

It was a pleasure, finally, to work 
with Kim Blackburn and Paola Pil-
lot of Tourisme Montréal and Paula 
Green of the Fairmont Queen Eliza-
beth. We vote for taking ACC back to 
Montréal soon!

Tariq Samad
ACC 2012 General Chair

Dawn Tilbury
ACC 2012 Program Chair

The Second Workshop on Dynam-
ics and Control of Micro- and 
Nanoscale Systems was held at 

the University of Newcastle, Austra-
lia, February 23 –24, 2012. The first 
workshop had been hosted by the IBM 
Research–Zurich lab in Rüschlikon, 
Switzerland, two years earlier.

Control system design is a critical 
technology in emerging micro- and 
nanoscale systems. In the past decade, 
significant efforts have been devoted 
to the application of modern estima-
tion and control design techniques to 
micro- and nanosystems. These efforts 
have resulted in tremendous progress 
in areas such as high-speed nanopo-
sitioning, video-rate atomic force 
microscopy (AFM), and probe-based 
data storage, where estimation and 
control design methods play a key role. 

The purpose of this workshop was 
to bring together some of the leading 
experts in the field of dynamics and 
control of micro- and nanoscale sys-
tems to discuss emerging research 
problems and recent advances in the 
field. The two-day program com-
prised two keynote speeches and 17 

invited presentations. The workshop 
was organized by Reza Moheimani of 
the University of Newcastle and Evan-
gelos Eleftheriou of IBM Research–  
Zurich. The University of Newcastle 
and the Australian Nanotechnology 
Research Network provided financial 
support for the workshop.

University of Newcastle’s deputy 
vice-chancellor for research, Prof. Mike 
Calford, formally opened the work-
shop by welcoming the attendees to 
Newcastle. The opening was followed 
by opening remarks from Reza Mohei-
mani, who also chaired the first ple-
nary session and introduced the first 
keynote speaker, Brad Nelson of the 
Swiss Federal Institute of Technology 
(ETH Zurich). Brad’s talk provided an 
overview of the field of microrobotics, 
particularly in the context of medical 
applications, and presented recent prog-
ress in the development of microrobots 
for ophthalmic-retinal therapies. 

The first morning session consisted 
of three presentations in the area 
of microsystems. Fuhimito Arai of 
Nagoya University, Japan, started the 
session by explaining how microflu-
idics and robotics could be integrated 
using MEMS technology to develop 
innovative biomedical solutions. The 

subsequent presentation by Sylvain 
Martel of the Ecole Polytechnique de 
Montreal, Canada, described recent 
work and the associated control chal-
lenges on micro- and nanoscale drug 
delivery through the vascular net-
work. The last talk in the session was 
presented by Gary Fedder of Carn-
egie Mellon University who discussed 
parametric resonance (a nonlinear 
phenomenon) in electrostatically actu-
ated MEMS.

After the lunch break, the first after-
noon session was started by Angeliki 
Pantazi of IBM Research–Zurich, who 
discussed some of the latest progress 
in research on nanopositioning sys-
tems at IBM. This talk covered topics 
such as the design of advanced control 
algorithms for nanopositioning, the 
development of sensing and actua-
tion methods for nanopositioning, 
and non-raster-scan methods. Chung 
Choo Chung of Hanyang University in 
South Korea presented the second talk 
of the session, in which he described 
a method for reconstructing AFM 
images distorted by nonlinearities of 
the AFM z-scanner. Next Kam Leang 
of the University of Nevada, Reno, 
discussed mechanical design issues 
related to serial kinematic scanners 
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Steve Kahne and Galup Ulsoy having a 
chat.
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and dual-stage vertical positioning 
systems as well as repetitive control of 
high-speed nanopositioners. 

The second afternoon session of the 
first day was started by Georg Schitter 
of the Vienna University of Technology, 
Austria, who presented an overview of 
mechatronic system integration issues 
for high-speed AFM. Then Ning Xi 
of the City University of Hong Kong 
discussed AFM video-rate imaging. 
Ning’s work involved the development 
of a new non-raster-scan method based 
on the concept of compressed sensing. 
The concluding talk of the first day was 
given by Stefan Harrer of IBM Research 
in Melbourne, Australia, who described 
IBM’s efforts aimed at developing 
affordable DNA sequencers using the 
idea of a DNA transistor. The first day of 
the workshop concluded with a banquet 
at a restaurant on the Newcastle beach. 

The second day of the workshop 
began with a keynote by Masayoshi 
Tomizuka of the University of Cali-
fornia, Berkeley, who elaborated on 
methods for handling narrow-band 

disturbances in precision motion-
control systems. 

The first talk of the morning ses-
sion discussed the design of optimal 
trajectories for nanoscale motion 
control systems, which was deliv-
ered by Raymond de Callafon of the 
University of California, San Diego. 
Then Evangelos Eleftheriou of IBM 
Research–Zurich presented IBM’s 
work on nanopositioning and control 
issues related to future tape drives. 
Ian Petersen of the Australian Defence 
Force Academy described his work on 
frequency locking in optical cavities 
using linear quadratic control. 

Reza Moheimani opened the after-
noon session with an overview of 
research undertaken at the University 
of Newcastle’s Laboratory for Dynamics 
and Control of Nanosystems aimed at 
developing methods to control the qual-
ity factor of AFM micro-cantilevers. 
Next was Murti Salapaka of the Uni-
versity of Minnesota, who presented 
an AFM imaging method in which the 
equivalent resonance frequency and 

the quality factor of the microcantilever 
can be estimated in real time. He also 
described applications for this method 
for determining properties of materials 
at the nanoscale. His presentation was 
followed by a talk by Abu Sebastian of 
IBM Research–Zurich on developing 
enabling tools for quantitative AFM.

The last session of the day and of 
the workshop consisted of two pre-
sentations. The first talk was given by 
Srinivasa Salapaka of the University of 
Illinois, Urbana-Champaign, who pre-
sented a new approach to high-speed 
dynamic-mode AFM. The second talk 
by John Sader of Melbourne University 
concerned the dynamics of nanome-
chanical devices with applications to 
AFM and sensing in fluids.

The workshop also provided 
time for valuable discussions and an 
opportunity for students and young 
researchers to meet some of the inter-
national experts in the field. 

Reza Moheimani 

Evangelos Eleftheriou

Fuhimito Arai presenting a talk on a high-
speed microrobot in a microfluidic chip.

Sylvain Martel presenting a talk on control 
methods for micro- and nanoscale drug 
delivery through the vascular network.

Gary Fedder, Ning Xi, and Stefan Harrer 
(from left) during the workshop banquet 
reception.

From left: Reza Moheimani (workshop chair), Srinivasa Salapaka, 
and Masayoshi Tomizuka (plenary speaker) during a lunch break.

Ning Xi presenting a talk on video rate imaging using atomic force 
microscopy.


