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onal Science Council (NSC) of Taiwan,

ther with U.S 1al Science Foundation
, conducted a summer school from 12-23
2010 at the University of Illinois at Urbana
- Champaign (UIUC), USA. The school was
pased on “Biosensing and Bioactuation”.




nspiration of BSBA-SI

. behind summer institute is to
search frontiers that will

both engineering and

1e areas of sensing and

. multidisciplinary institute which brought
e from engineering, biology, chemistry,
al science and others.



Articipating research centers

otechnology Laboratory (MNTL),
e Science and Technology (CNST),
anics (CCM),
anotechnology Excellence,

an Center for Ca
ment of Mechanical Science and Engineering
E),

ment of Agricultural Sciences.



rticipants

P rticipants; most of them were graduate students
pers from National Taiwan University and

: gineering), but the
ology, biochemistry, and physical chemistry.



Ire Program

titute arranged a series of stunning

istinguished professors from around
, MIT, Berkeley, North Western,

c y, before lunch- three lectures were held
us topics of Biology and Engineering.









uitural Lab module

brophyll in the field
0 do corn root analysis



lechnologies lab

oxane (PDMS) device fabrication. It is
based organic polymer used in
1ging from medical devices to
ng oils.

op the PDMS de



VIIcro a 'd Nano Fabrication



Poster session

icipants presented a poster of their work. I gave a short
ion of my poster before the poster session.

Experimental Setup for Pulse Oximetry

Normalized autocorrelation plot for
different cut-off frequencies of Gaussian
Publication k o i R
Umer Hassan, M. Sabich Anwar, “Reducing Noise by

Repetition: Introduction to Signal Averaging”, Eur. J.
Phys. 31, 453-465, 2010.

Reducing Noise by Repetition: Introduction te Signal Averaging

Cumr s v

Umer Hassan
Lab. Engineer & Instructor
LUMS School of Science & Engineering

What's the need?
Small Scale signals are usually swamped by undesired noise. This is Averaging of pink noise
evident in many areas, e.g.
1. Nanotechnology, e.g. measuring resistance of a gold Nano wire. : ‘
2. NMR spectroscopy when the spectral peaks from carbon-13 nuclet
are 100 small.

3. Biomedical or Physiological signals e.g. ECG, Pulse Oximetry, EEG
are embedded with noise.

Solution to Problem I = 4
1. Acquire signal for longer duration or repetitions |
2. Perform Base line correction i.e. removing offset voltages.
3. Finally, averaging the repetitions

(b) 50 repetitions

Averaging with 1000 repetitions Frequency 100 Hz (&) 250 repetitions
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Recipe:

Signal averaging is performed by accumulating and partitioning
w(k), and adding the partitions with the hope that the noise adds
destructively while the desired signal builds up.

Averaging Explained....
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=Xcursion Trip to Chicago



Dme pictures




Group Presentation

S¥seiected as a leade

Jresenta

of my group and gave a final
ion at graduation ceremony
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I w. great trip
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