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Identification Method of the Optical Target Aperture by Laser
Active Interference Fringe Spacing

SHAN Cong-miao, SUN Hua-yan, ZHAO Yan-zhong, CHEN Jian-biao, LI Shuai
(Academy of Equipment s Beijing 101416, China)

Abstract: The analytical expression of the relationship between interference fringe spacing of target
pattern and light time distribution of optical target reflection was derived by using the related knowledge
of physical optics, Collins diffraction integral formula and the hard edge aperture complex Gauss function
decomposition method. The quantitative relationship between interference field fringe spacing, optical
aperture size and target reflected light time distribution of envelope peak number, peak to peak spacing
and peak to peak ratio was discussed from the aspect of principle analysis, simulation and experimental.
The results show that when the fringe spacing is about the size of the target aperture, the peak number of
reflected light time distribution envelope is from single peak to multi peaks, and the peak to peak spacing
and peak to peak ratio curves appear a maximum value. The estimation results of the aperture parameters
can be deduced according to the change rule of parameters mentioned above, its accuracy is affected by
the fringe spacing adjustable range.

Key words: Active coherent detection; Optical target aperture; Interference fringe spacing; Peak to peak
spacing; Peak to peak ratio
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Fig.1 The principle of laser active interference scanning to identify optical target aperture
T O AR 4 R GE U H AR AL T B A5 ) A A H AR B 23 )RR 5 43 ) 1 9 39 19 28 Ak i 2L R 4 2
PRBLTE B AR 526 X S5 G 1] 43 A1 AT RRAE 53 BT L 2 100 52 30 H AR 19 R AE 2880 25 25 SO e, AR 1Y
HARTETE— e WG 2R 8L 2 ) 2 b — s SR B N Sh VB i B th B Sk g R — SR 5 SR L Bl itk A %
KBSk PR LA — AL SE S AR B0, IR A S S O I ) 23 A S B K e i ) 3 R 8 Al A5 SCE) BE R . B BR B AR
B JLEH 58 W 25 80 L ISR SIG I Tv) 23A13 14 6 46 52 AR 3% 78 Ak [) — I 220 30 A58 S 19 5 2% 80 114 8 068 16 54 8 () sf
1214002- 2



FATEAR, SF MO ST W A B0E BE YU D2 H AR D AR

S5 NG N U T ' AN < o0 o I = 2 0 M T [ o 3 T NI SR (£ 15 i 37 N 2 o 4
[EROREW: N
I W AH 45 B P ACAH TORTERE 528 L Ab Y B AR BT e T B B 195 25 8035 I S B a B oy
. (m + DAL mAL AL
d d d
K, SRLURE e EEOLBK A AEHE R L ADER y
IR BS d 1Y PRER.

A FEASE =5 i 0 AR A BT, A3 B T 85 R O Al
2okt B AR JT IR AR ] i ok B2 A0 D 2 BRI
R MR AF 55 1) A 5 06 AR 3 Sl AT oy BB B o
B9S S, Kl IFH SRS, B B AH S 34 ok
d/2, R SERNEE B8 L W H bs B 26 - 1 A —
MP(xsy LOBEHRED AR i Bl rs.

HETEHEME R AXMER. FIA ¢ ZEORE
Ak 0 O 5 i 2 8 08 2 0 P A OB TE B AR
Ak ¥ 52 PR W 534 AT LAy R

Q)

2 I‘—Q‘«l —*I ©
N

B2 FHELGLRERNER

Fig.2 Selection of interference fringe field coordinate system
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Fig.3 Two-way transmission process of coherent Gaussian beams passing through optical target
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Fig.9 Relationship between fringe spacing and the peak to peak ratio of the optical target time-series signal
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Table 1 Peak to peak spacing of reflected light time distribution for different size targets

Stripe number

D /mm 5 6 7 8 9 10 13 22 33 48
10 NaN NaN NaN NaN NaN  0.014 0 0.010 0 0.005 6 0.0050  NaN
20 NaN NaN NaN  0.0153 0.016 5 0.0135 0.0103 0.0058 0.0055 0.0055
30 NaN NaN NaN  0.0157 0.016 3 0.014 0 0.010 0 0.0058 0.0054 0.0054
40 NaN NaN NaN 0.017 0 0.017 0 0.0153 0.018 3 0.005 8 0.006 4 0.006 4
50 NaN NaN NaN  0.0170 0.017 7 0.016 2 0.011 2 0.0056 0.006 2 0.006 0
60 NaN  0.029 0 0.018 7 0.0170 0.018 0 0.014 3 0.0105 0.0055 0.0057 0.0055
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Table 2 Peak to peak ratio of reflected light time distribution for different size targets

Stripe number

D/mm 5 6 7 8 9 10 13 22 33 48
10 NaN NaN NaN NaN NaN  0.700 2 0.6758 0.7155 0.319 8 NaN
20 NaN NaN NaN  0.671 0 0.8006 0.7881 0.7106 0.726 8 0.379 1 0.361 6
30 NaN NaN NaN  0.716 5 0.661 5 0.776 1 0.683 4 0.6203 0.3527 0.303 1
40 NaN NaN NaN 0.828 1 0.768 8 0.8321 0.774 0 0.5657 0.250 2 0.276 1
50 NaN NaN NaN  0.901 6 0.8727 0.8690 0.7920 0.4217 0.2907 0.3150
60 NaN  0.565 2 0.578 3 0.620 6 0.7359 0.6820 0.573 6 0.368 0 0.276 3 0.303 2
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