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ABSTRACT

In this thesls, an optical bidirectional {nner~product assoclative memory model
using liquid crystal television lIs proposed and analyzed theoretically and realized
experimentally. The proposed wmodel is composed of two LCTVs and two wmulti-focus
hololens etc. The LCTV is used as a SLM{spatial light modulator), which is more
practical than coventlional SLIMs, to produce image vector i{n terms of computer and CCD
camera. Memory and input vectors are recorded into each LCTV through the video
input connectors of it by using the image board. Two mult{-focus hololenses are
constructed in order to perform optical Inner-product process.

In forward process, the analog values of inner-products are measured by -
photodetectors and are converted to digital values which are enable to control the
weighting values of the stored vectors by changing the gray levels of the pixels of
the LCTV. In backward process, changed stored vectors are used to produce output
image vector which is used again for input vector after threshoiding. After some
iterations, one of the stored vectors is retrieved, which is most similar to input
vector in other words, has the nearest hamming distance.

The' experimental results show that the proposed inner-product associative memory

model can be realized optically and coincide well with the computer simujation.
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