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Laser Receiver Used for Laser-controlled Land Leveling System

Xie Xingfu Liu Gang Lang Xiaozhe Meng Qingkuan
(Key Laboratory of Modern Precision Agriculture System Integration Research , Ministry of Education ,
China Agricultural University, Beijing 100083, China)

Abstract

Laser receiver was a key component of the laser-controlled land leveling system. In order to
improve the quality of the laser signal, extend the operating range, and reduce the noise, a novel laser
receiver based on integrated IC was developed. Red polymethyl methacrylate was used as the material
of the in-light window to reduce the background light into the laser receiver. Interference filters were
used at the laser receiver to further reduce the background light. Photo-electric cells were used to
transform light signal into electrical signal. Integrated operational amplifiers were used in low-noise
pre-amplifier and main amplifier to amplify the weak electrical signal effectively. The wave shaping
circuit and the widening circuit were employed to make the signal conditioning better and perform the
signal transformation from spike pulse signal to digital TTL signal. The results of the field experiments
show that the receiver works stable within 150 m for all directions. The vertical workable ranger is
28.4 cm which allows the 2 ecm of accuracy in land leveling.

Key words Laser-controlled land leveling, Laser receiver, Pre-amplifier circuit, Wave shaping

circuit, Widening circuit

515

PO P M BOR A AT TS f ek i) +
AP BEHOR 3T 30 AR EAERRSE L H A R IR E K
20Tz N o OB T R G 3

YRS H: 2009-07-10 &8 H . 2009 -07 - 24

Jek SR OGN A g R R G
AU o O T B AR A R At
PEETTIERA B E LR, AN Z 2 7] AR HE
TGS g DA, FRE — LERMIT e T A7
X il P B AR AT TR S RIS RT A

w07 E FRH S TR B B H (2008BAB38B06 ) FIE %% “863 7 e H AR BFIE A& BRI 8 B H (2006AA100210 ,2006AA10A307)
EZ BN WA, WA, FE AR BRI AR I S 45 E AR ST, E-mail: xiexingfu@qgq. com
EIESE: XA, 207, AR 0, FEAFR SIS B 25T, E-mail: pac@cau. edu. cn



78 YA A VIR = ¢

20009 4

B EZE PR R E RS, EL LR
ARG AN WFFE 0 B 2002 4EE, 76 FE PR A VR
HFE 863" 1MW H S+ T, R T —EH
iR A, IR AT T ORE IR, UG TR
ARSI o AFOI 42 WS AR SR A7 7 432 WSORS 13 A A
PRSI 2 1 [m) 8, DAL I, AR SCHE T Bt 9 A S Al
R FR TR N 1C M RO B RS
1 EotElEs gt

BOGHCE F 2 U RS DG RIS RN
PR A% T8 AR v v B A 2 . 2T T 58 L
XSO IR T E5 10 0 H B 4 A A%, 25 G HoR 45
P 3 F RN 25 RO 38 ) Pk REFE AR DA
1.1 BB TIERE

WO 1 TAE R FRIE 1 s, B/ oE, A
SR A G UG B ISR O TAR AR LISMYE
S0, DR EME L R )5, & B ok L5 5 7%
R 5 B AT 5, P AP MR S Y R B TR A A
FHOREF IS IG5 5 WO s BT, i B e A
JE T BB DK v A5 5 et TTL BUF R 155 4
%

o't

T Feil

BT HotHalds TR R HHE ]

Fig.1 Principle of laser receiver
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Fig.2 Spectral patterns of interference filter

(a) 45°BURAST  (b) EALS

1.3 XEHEik

ASHEL A uE0)E , 75 B o E HR I R
W5 S5 N 5, A R SL i B A 3 36
FHF B o i BRI 8 5 2 b i RS
L= ARG R S o AT RO R I R A 2 G T
BB/, A& FiZ R 40, Wik, A3k A
77 2CR93 &E St H 3t AR Sy O LRI &, RF 2
20 mm X 5 mm, H: 52 6 m AU, BAT K4 A9 e 6 F
Pho HEZRREMT

(1) YeHagrE

B 3 Rk G HM G BRSO B e R
Voo 5 AFHESRIERUSXTEOE R T B IR [ 7F
BIFEE NES 5 AG B MG R, A ik it
W F b A Ay F S R

600 120
_ 500 St g 100 _
E 400 80 &
e s =
2300 B LA 60 5
5 200 40 =
= 100 20 &
1 1 1 1

0

02 04 06 08 1.0 0

NS mW -cm
B3 IR IILE
Fig.3 Light patterns of photo-electric cells
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Fig.4 Spectral pattern of photo-electric cells
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Fig.5 Pre-amplifier circuit
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