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The main goal of this project is to design
an optical image acquisition system for catch-
ing the signals or images of action potentials
and calcium transients in the intracellular and
intercellular neurons. The difference between
neuroimage and traditional image is, except its
high temporal resolution (about 4000 frames
s%), the eectrophysiological (i.e. signals of
action potentials and calcium transients) but
not morphological phenomena of the neurons.
The developed optical image acquisition sys-
tem based on microscope is used for observing
the cultural neuron from subproject 1, and for
proving the electrical stimulation effects of the
neurons made by the neuron interface (subpro-
ject 2) and neuron microelectrodes (subproject
4).

The main godl in the first year is to setup
an optical image acquisition system. The core
of our system is the optical sensors. The tradi-
tional CCD sensor does not have the capability
of high temporal resolution as photodiode array,
while the photodiode array does not have the
capability of high spatial resolution as CCD
sensor. Beside, the sensitivity via different
frequency is aso the mgor consideration in
our project. Thus, overcoming the limitations
of the optica sensors to increase the spa
tio-temporal resolution and the signal sensitiv-
ity isthe important course in our project.

An image acquisition system has been
setup in the previous project. In this project,
the system is evaluated and modified for
achieving better performance. In addition, the
SDK library, XCLIB, is used to develop a pro-
gram for image acquisition.

Except developing the image acquisition



system, we take more concentration on the
fluorescent dye and calcium arise to improve
the quality of acquired fluorescent calcium
image of neural cell.

In our previous researches, an image ac-
quisition system is developed. Since the CCD
used in our project is an industrial product, it
has less sensitivity to the light. Therefore, the
intensity of the acquired image is not enough.
The drawback will be overcome in this project.
Besides, the aignment of MEA and Stamp is
also performed by image processing technique
in our project. And the tilting of the stamp is
evaluated too.
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XCLIB :

® Quick & Easy Accessto PIXCI®
Imaging Boards.

® DLL for 32 bit Windows 95/98/ME
Applications.

® DLL for 32 bit Windows NT/2K/XP
Applications.

® Object Code for 32 bit Linux Pro-
grams.

® Object Code for 32 bit DOS Pro-
grams.

® High Level Functions eliminate Reg-
ister Level Programming.

® Custom Area-Scan or Line-Scan
Formats.

® RS-170, NTSC, or S-Video Formats.

® Anaog or Digital Video Interfaces.

® CCIR, PAL, or S-Video Formats.

® Dua Buffer "Ping-Pong" Capture.

® Multi-Buffer FIFO Capture for Video
to Disk.

® |mage Sequence Capture.

® Triggered Image Capture.

® |magedisplay on S'VGA.

PXIPL :

® |mage Processing and Analysis.

® |mage Graphics and Printing.

® |mage Morphology and Transforms.

®  Subpixel Accuracy Measurements.

Blob Analysis and Particle Tracking,
Image Correlation.

Image Load, Save, and Print.

For use with XCLIB, SVOBJ, or
AMOBJ.

C/C++ Library for 16 & 32 Bit DOS
Programs.

DLL for 16 & 32 bit Windows Appli-
cations.
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