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Abstract

This project is aimed to develop a
bio-inspired image processing system. This
system includes the front-end silicon retina,
and back-end cellular neura network (CNN)
structure with adjustable layer chips for
learning and ratio memory. This bio-inspired
image processing system together with the
necessary interface control chips will be
integrated to form a prototyping system for
image pattern classification and recognition.
It is expected that the system can be applied

to the intelligent computer /O or
multi-media systems.
There ae some main research

achievements. (1) As to the learnable CNN
chips, we proposed a new leaning scheme. In
this new scheme, the self-feedback is
included so that the learnable patterns are
greatly increased. (2) Asto the silicon retina,
we successfully developed a new silicon
retina chip applied in scanner applications. (3)
As to the large-neighborhood cellular
nonlinear networks, the new structure is
proposed. Meanwhile, this structure is also
verified with MATLAB and many functions
are successfully realized.



(4) As to the CMOS imager, based on the
proposed PAPS pixel structure, a pixe
structure called the optimal pseudo active
pixel sensor (OPAPS) is proposed, analyzed,
and designed for the applications of CMOS
imagers. The shared zero-biased-buffer in the
pixel is used to suppress both dark current of
photodiode and leakage current of pixe
switches by keeping both biases of
photodiode and parasitic pn junctions in the
pixel bus at zero voltage or near zero voltage.
The factor of photocurrent-to-dark-current
ratio per pixel area (PDRPA) is defined to
characterize the performance of the OPAPS
structure. The function of the experimental
CMOS imager chip with the proposed
OPAPS pixel structure has been successfully
verified.
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Recognizable
Learned] Test Time
Patterns| Patterns|  Tgjaimin -
TeLallmax (SC)
Original 5 5 1500-2500
5 5 1000-2500
87 87 2450-2500
S-RMCNN 31 87 2350-2500
93 93 2450-2500
98 98 2450-2500
5 5 1150-2500
87 87 2450-2500
SZ-RMCNN] 31 87 2350-2500
93 93 2450-2500
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Learned| Test |VariancelVariance]Variance
patterns]patterngy =0.3 | =0.35] =0.5
Origina 5 5 86 53
5 5 100 100 97.4
87 87 89.8 59.6
S-RMCNN 31 87 89.8 59.6
93 93 88.9 54.1
98 98 86.9 525
5 5 100 100 98.4
87 87 89.8 59.6
SZ-RMCNN| 31 87 89.8 59.6
93 93 88.9 54.1
98 98 86.9 525




