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Fig. 1 The theoretical curve of SNR (the ratio of signal Fig. 2 The theoretical curve of the diffraction efficiency
to intrapage cross-alk noise) as a function of the (M) as a function of Bragg mismatch ( £)
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Fig. 3 The schematic diagram of the experimental Fig. 4 SNR and diffraction efficiency Tas a
selup function of recording time
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Table 1 The SNR of images with various pixel sizes before and after holographic recording ( LP: Line Pairs/mm)

S pixel sizd LP)
e 1 2 4 8 12.7
image . SNR
original image 8.92 8.79 7.34 6.52 3.37
retrieved image 7.32 6. 63 4.78 3.38 2.23
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Study on Signal -to-noise Ratio of Images Retrieved from Volume
Hol ographic Memories

Tang Bin"~ Tao Shiquan’ Yang Xingchang' Shen Lansun’
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and Technology of China, H efei 230026
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Abstract A method for estimating the signal-noise—ratio (SNR) of digital images re—
trieved from volume holographic memories stored in Fe -LLiNbO: crystals is proposed in this
paper, which is applicable to the image detection array (CCD) of entertainment quality.

Based on this method the dynamic development of the image SNR during recording is
measured for the first time to our knowledge. The degradation of SNR due to both intra—
page and interpage cross-talk noises is quantitatively studied in detail. The experimental
results show the same descending trend on SNR as the result from a theoretical analysis.

The degradation of the SNR is mainly caused by the optical noises in optical systems and
the electrical noises in the measuring instrument. The experimental results also show that
images can be retrieved with satisfactory SNR even the diffraction efficiency is very low.

Therefore, an optimal compromise between the storage capacity and the retrieved image
quality is possible.

Key words volume holographic storage, signal-to—noise ratio (SNR), diffraction effi-

ciency. cross—alk noise



