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Abstract

Computer-generated holography requires much more computation costs and memory space rather than image processing. We
implemented the diffraction calculation with low-precision and mixed-precision floating point numbers and compared the processing
time and quality of the hologram with various precision. We compared diffraction quality with double, single and bfloatl6
precision. bfloat16 shows 5.94x and 1.52x times faster performance than double precision and single precision. Also, bfloatl6
shows lower PSNR and SSIM and higher MSE than other precision. However, there is no significant effect on reconstructed
images. These results show low precision, like bfloat16, can be utilized for computer-generated holography.
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¥ 2 MUY 2} AHEY U GIMAIZE MSE, PSNR, SSIM
Table 2. Processing time, MSE, PSNR, SSIM of angular spectrum method in three precisions

resolution precision | size of data (MB) | processing time (ms) MSE(|) PSNR( ) SSIM( 1)
8192*8192 double 2048 87.86 3.62E-31 306.48 1
8192*8192 single 1024 31.63 2.29E-13 128.05 1
8192*8192 bfloat16 512 20.80 1.08E-05 51.48 0.99994
16384*16384 double 8192 445.76 4.58E-31 305.66 1
16384*16384 single 4096 102.27 1.66E-13 129.59 1
16384*16384 | bfloat16 2048 74.99 2.61E-05 48.33 0.99986
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Table 3. Processing time of sub-steps of angular spectrum method with FP64, FP32 and BF16(bfloat16)
163842 163842 16384 8192° 81927 8192°
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Scaling 10.2 7.5 3.7 2.6 22 1
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