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Digital subdividing method and realization for
non-orthogonal grating moiré signals
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Abstract: A subdividing method for non-orthogonal grating moiré signals is studied, and a circuit scheme of the
non-orthogonal grating moiré signal digital subdividing system is proposed based on signal sampling, pre-processing,
and subdivision structure to complete 32~512 times signal subdivision on the FPGA platform. Analysis is made of
signal amplitude ratio and sampling rate,and two factors in the circuitry. A model of signal amplitude deviance is
constructed, and the quantitative relation is established between signal amplitude ratio k and subdivision value N.
Test results suggest that required compensation for signal amplitude deviance becomes higher steadily when the
subdivision value N grows. A model of signal frequency/sampling frequency is constructed, and the quantitative re-
lation is established between the quotient of signal frequency and sampling frequency f/fs and subdivision value N.
Test results suggest that required sampling frequency becomes lower steadily when the subdivision value N grows.
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Subdividing system flowchart of digital grating moiré signal.
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Fig. 2 Subdividing system flowchart of non-orthogonal grating moiré signal.
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Fig. 3 Absolute value waveform diagram of Non-orthogonal moiré signal.
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Table 1 Non-orthogonal moiré signals phase variation calculating formula.
i=1orb5 i=3or7 i=2o0r6 i=4o0r8
J=i+0 0=-6,+26 -6, 0=-0,+20,-0, 0=0+0, 0=0.+6,
J=i+1 0=-6.+26,+06, 0=-6,+20,+6, 0=0+206,-6, 0=0+20,-6,
JEi+2 0=-6,+26,+26,-6, 0=-6,+26,+26,-6, 0=0,+26,+6, 0=06+26,+6,
Jj=i+3 0=-6,+26,+20,+6, 0=-6,+26 +20,+6, 0=0.+26+26,-6, 0=06,+26+20,-6,
JEit4 0=-6,+46,+26, -6, 0=-6,+26,+46, -6, 0=0,+26,+206,+6, 0=6+26,+26,+6,
J=i+5 0=-6,+46,+20,+6, 0=-6,+26+406, +6, 0=0.+26+46,-6, 0=0,+46,+20,-6,
JEi+6 0=-6,+46,+46, -6, 0=-6,+46,+46, -6, 0=0,+26,+46,+6, 0=6+46,+26,-6,
JEitT 0=-0,+40,+40, + 6, 0=-0,+40,+40, + 06, 0=0 +46,+46, -6, 0=0,+46, +40, -6,
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Fig. 4 Theoretical amplitude and actual amplitude of Non-orthogonal moiré signal diagram.
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Fig. 5 Sampling rate and signal intersection point amplitude relationship diagram.
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Fig. 6 Subdividing system platform of non-orthogonal grating moiré signal.
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Table 2 Parameters of the experiment platform.

FPGA AD9653 RIGOL DG4162

Series : ALTERA cyclone IV Width : 16 bit Accuracy : +2x10°
Sampling frequency : 80 MHz

(a) 1.000 (b) 1.000
0.995 0.995
=< 0.990 ~< 0.990
0.985 0.985
0.980 0.980
0.975 x x x J 0.975
32 64 128 256 512 32
N
(c) 1.000 (d) 1.000
0.995 0.995
< 0.990 < 0.990
0.985 0.985
0.980, 0.980
0.975 x x 1 ) 0.975 x x x )
32 64 128 256 512 32 64 128 256 512
N N

B7 KRB @IATNSKk$XAZ. (a) p=0°. (b) p=1°. (c) =3°. (d) p=5°.
Fig. 7 The relationship between N and k under different ¢ conditions. (a) ¢=0°. (b) @=1°. (c) ¢=3°. (d) p=5°.
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Fig. 8 The relationship between N and f/fs under different ¢ conditions. (a) ¢=0°. (b) p=1°. (c) ¢=3°. (d) p=5°.
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