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Technology of simulation for high-precision echo laser
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Abstract: Along with the expansion of application demand, the new generation of guiding system must
be able to obtain rich information in the detection process, including angle and distance information.
Therefore, laser ranging technology becomes a hot spot in the field of guiding field. In order to provide
the simulation experimental conditions for laser ranging technology, a lot of works on laser echo
simulation were done. In this paper, the development of the echo simulation system was described, which
had the characteristic of angle and distance measurement for the laser ranging system. This system was
named as laser echo simulator. The simulator could give the proper echo signal with a corresponding
delay after receiving the trigger signal from the detection system. The echo characteristic and delay
control capacity were analyzed. The hardware-in-the -loop system design was presented to verify the
performance of laser ranging system. The experimental results indicate the feasibility of the system.
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Fig.1l Principle diagram of laser ranging system
1
1.2
’
)\ ) e
b
o]
1.1
b 2
(31 ;3 o
(D
N b
R ’ ,
’ w,
T,
1 (2) o,
b b
:C ,e=3x10°m/ s, , °
T o (3)
1 °
3 ’
o 4 b A
A} A o 2 o
b o
9 ’

(C)1994-2020 China Academic Journal Electronic Publishing House. All rights reserved. http://www.cnki.net



198

41

Laser echo slml.l]amr'

Laser ranging

system
=3
3
=
Target g
control o I N i b °
system °
=
2]

- " Compound 5
Simulation computer ' detection
systems 5.1
B2 AR IREE
Fig.2 Schematic diagram of simulator system for compound
detection system
3 5.2
5 o
L , o
2 ,
3) ,
(4) ,
, [6]O
) ,
4

(C)1994-2020 China Academic Journal Electronic Publishing House. All rights reserved.

Field
Laser
ranging
system
W)
Main wave

Laser transmitter Timing system

Time delay
confrol system

M3 EgERt IR ER

Fig.3 Schematic diagram of laser echo simulator system
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Tab.1 Measured values of settled distance

from laser ranging system

Actual distance Measured values of laser Error
/m ranging system/m /m
20 20.1 0.1
30 30 0
40 39.9 0.1
(2
’ 2 o
2

Tab.2 Measured values of distance of laser echo

simulated from laser ranging system

Simulated distance of Measured values of laser Error
laser echo/m ranging system/m /m

20 20.19 0.19

30 29.91 0.09

40 40.18 0.18
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