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Imaging Experimental Study Based on the Width of
532 nm-Laser Target Echo Pulse
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Abstract Laser active imaging radar over a wide depth of field and complex-scene target imaging process, because
the remote target echo-signal amplitude is smaller, resulting in a lack of effect on the intensity image, and affecting
the target detection and recognition rate. Aiming at this problem, the detection of laser echo pulse width to generate
laser two-dimensional image is put forward, which is called the pulse-width image, and the pulse-width image is used
to detect the wide depth of field and far-reaching distance target. Using the streak tube laser imaging radar scan
imaging experiments on multiple building group, the intensity image, range image and pulse-width image are obtained
respectively. Analysing by statistical data, the results show that the visual effect of the pulse-width image is better
than the intensity image, relative to the intensity image, the pulse-width image can clearly show the far-field
targets; for different buildings. the average value of echo pulse width are different, and the beam incident angle,
target material is closely related with the echo pulse width: white walls of two different-incident angles. the echo
pulse-width difference is 2, the pulse-width of glass and the pink wall differ by 4.7, while the target color (white,
pink) has little effect on the 532nm echo pulse width, the difference of pulse width is only 0. 2. It proves that the
pulse-width image can effectively improve the wide depth of field and far-reaching distance target detection rate.
Key words imaging systems; laser imaging radar; laser echo; pulse width; pulse-width image
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Table 1 Pulse width average value of five buildings

Buildings Average value of pulse width
Building [ 7.655

Building [T 8.1388

Building [l 5. 7267

Building [V 5.1571

Building V 3.242

2) Xty s R LR A AR AT K SET- B SE T, EHH AR 3 pixel X3 pixel By s #EATSETE 451> HAR WA
3 P G E R ANGR 2 B . e BT =A AR TSRy 11 b HLBE B AR 25—~ AR o by (i B L 2 —
A EAR A SERE L =A B 0 (B s S5 DU S 1A B AL TS V B 0 B @B  (EU

PR — 558 AN - iy T [ — SR . HARBRAR G L BK 98 04 32 2 e DR 32 B BE 1 B R UKL B4 3
6l WSS AT LUK B DK S8 2 254008 0. 2., fir L @583 (%] 532 nm [m1E Y B FE 2 AR/

PO SR — 550 =5l - P HARAEARGE . A AR AN 2 2850600 4. 7. e — MR
B » B A E AR RREAREXT E1 K 58 R/ R AR 3

OSSPS5 505 TR . P HARZE S U AR B0 R B HOC A S AR B BKTE 220 2.
DRI SEAROAR T H AR A Ff 0 (155D TE RO RE K

LA 280808 234 ol LAAS 3] - 18030 ik 5 -5 H AR AR o LA B2 06 B A A 56 R 8 D05 XS T 532 nm JH0OE.
HE SR TR K SE AR IR AH 24

%2 A BRI TE T3 E

Table 2 Pulse width average value of five targets

Targets Average value of pulse width
The 1st target 9.3
The 2nd target 9.1
The 3rd target 4. 44
The 4th target 6. 67
The 5th target 4. 67
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