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Schematic Diagram of Imaging System

Our research goal is development of the imaging system for advanced bio-
imaging.

For this aim, we develop an image sensor, a frontend, and a PC interface, 
which demands the requires of the bio-imaging.

In addition, we conduct further experiment on biological tissue, especially in 
brain slice, for measurement of neural activity and for revealing the limit of 
existing imaging system. 

プレゼンター
プレゼンテーションのノート
Nowadays, bio-medical researches are greatly developping.
In order to explore not only the science but also pharmaceutics and clinical issues, dynamics of the biological phenomena should be analyzed.
Therefore, we conduct the research and development for the advanced bio-imaging system.



Imaging analysis has advantages on revealing spatio-temporal 
properties of neuronal activities.

Spatio-temporal properties of neuronal activities measured 
by the existing imaging system

プレゼンター
プレゼンテーションのノート
This is the time lapse images of the neuronal activities recorded by an existing imaging system.



Time courses and amplitude distribution of [Ca2+]i transients

L2/3

L4

L5
L2/3

L4

L5

100 μm

Too slow to reveal the temporal properties of signal propagation !!

プレゼンター
プレゼンテーションのノート
This slide shows the time courses of the neuronal activities in the brain slice preparation.
Using an existing imaging system, the order of the signal propagation, i.e the direction of the conduction could not be determined for slow imaging speed.




Parameter Value
Optical Format < 1 inch
Resolution 256 x 256 ~ 1k x 1k pixels
Color / Monochrome Monochrome
Shutter type Rolling shutter
Maximum frame rate > 1 k fps
Maximum Data rate ~ 1 G Hz
ADC resolution > 12 bit
# bit for ISP > 12 bit
Sensitivity 10-3 lux (min.)
Dynamic Range > 80 dB
Operating Temperature < -20 °C

Required specifications for high speed imaging

For bio-imaging …
high speed,
high data rate,
high sensitivity, and
low noise devices are needed.

These required specifications  
are also challenging issues 
for device researchers !!



Our strategy
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In addition …

We conduct the bio-imaging 
experiment to reveal the 
information processing in 
nervous system using the 
imaging system.
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