%605 F21H/2023F 11 B/EXEBFEHRE

It Bl St FFIHE

TR R AR R S TR 2R, TP F N 2150065
RN 2 T M K B B R BT L, VTR R 2150065
CHE A EFHARE S E, VLI M 2150065
LI it e A i R A LI =, VLR R 215006

TE A EEOCIIE R G h, th TG/ | B AR 0000 B R G 22 AR Ak T ke Ik e ) e R VK e T R 43 R ARk
AR S 3 P R B (A B RS S A R K IR 22 . BRAR 1 BB AR T ) R G0 0T LI A% R 25 (0 Y R4 A B
G 2 A T S e 0 R T P SR DU ) Ok o P DA, A R R DR R el R e 7 R R S IR R . O AR S A
250 M Hz fr 3 B 50 F0 A Bl SR A [0 388 ok o (04 0 {1, D78 B3 T 4 A2 3 000 9 201 PN S B (B AR 4R 5 2 . 517 A W (EL (R 45
eI N S Rn b b ol A A s = B S AN R 3 (e O N - AN DA 2cY £ A P Y S L b = I S A
B R Sl 25 4R 00 OGN B R G0 T LA R b TR R (AR A /N RN (0. 76~1. 44 V), AT /NI 235 2%
KEWR  WOCIEE; Pkeb ST, B3 el Do

RESES TN247 XEiRERL A DOI: 10.3788/LOP222781

Automatic Gain Control for Pulse-Broadened Laser-Ranging System

1,2,3,4%%

Sun Liang"*”!, Zhou Xingyu"***, Wu Shaolong"**!, Cao Guoyang"**", Li Xiaofeng
'School of Optoelectronic Science and Engineering, Soochow University, Suzhou 215006, Jiangsu, China;
*Collaborative Innovation Center of Suzhou Nano Science and Technology, Soochow University,
Suzhou 215006, Jiangsu, China;

‘Key Lab of Advanced Optical Manufacturing Technologies of Jiangsu Province Soochow University,
Suzhou 215006, Jiangsu, China;

‘Key Lab of Modern Optical Technologies of Education Ministry of China, Soochow University,

Suzhou 215006, Jiangsu, China

Abstract In pulsed laser-ranging systems, the amplitude and pulse width of the echo pulse typically vary owing to the
electrooptical/photoelectric conversion process and the changes in the target position or reflectivity, which results in significant
errors when the fixed threshold method is used directly. Although an automatic gain control (AGC) system can minimize the
error, most AGCs measure the peak value through the peak holding circuit, which causes problems such as peak holding
attenuation, instability, and slow response speed. Therefore, a 250-MHz-high-speed analog-to-digital conversion module is
used in this study to obtain the peak value of the echo pulse and achieve peak retention and zeroing in the field programmable
logic gate array. Compared with the AGC system with a peak-holding circuit, the system has a simplified circuit, no attenuation
of voltage peak, and a faster response. The experimental results show that the designed laser ranging system can effectively
control the amplitude of the echo pulse within a narrow range (0. 76-1. 44 V) to reduce measurement errors.

Key words laser ranging; pulse broadening; automatic gain control; fast response
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Table 1  Gain control of the improved laser ranging system

Distance

Control method

Ultra-long range
Long range
Short range

Ultra-short range

Increase the gain of system and reduce the threshold voltage

Increase the gain of system

Reduce the gain of system

Reduce the gain of system and reduce APD reverse bias
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