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Abstract: Since the accuracy of laser ranging depends on the accuracy of time measurement, this paper
introduces a method to improve the accuracy of time measurement. Under the control of a Field Pro-
gramming Gate Array (FPGA), the electric signal is transported into the CLK port of a D flip-flop
through a delay circuit, the laser sends a laser beam to the target and the target reflects the laser beam
back to the photoelectric converter. Then, the laser beam is changed to an electric signal and trans-
ported to the D port of D flip-flop. By adjusting the delay time of electric signal produced by a delay
chip and mechanical displacement, the laser makes the signal of input ports of D flip-flop arrive at the
target at the same time. Therefore, the delay time can be utilized to determine the time of laser arri-
ving the target. Furthermore, the FPGA is used to count the pulse of a constant temperature crystal
oscillator with 100 MHz, the MCI00EP195 is used to delay and then the accuracy of time measure-

ment is improved to 0. 3 ps by the mechanical location method. The experimental results show that the

R EHA:2013-07-23; 81T B #1:2013-09-31.
HATH: BERARES T H (No. 12CYY031) ; 2 & ¥ 34 W BT H (No. 12YJC740082)



52 it 5 A5 < R P IS 3 AT A EE K b O I B 253

measurement accuracy of the target in 1 km has reached to 0. 1 mm, which means that the method can
satisfy the requirements of high-precision ranging.

Key words: laser measuring distance;time delay method;delay chip; time measurement

BES B . ARSI T RO 0

RO 9 B WAL/ L 200 9 060 MK

KA T L 0 0 BE G o R
HOLMBEAE T LI R BR PR g

TS24 TS 0 w7 K o o A T 5 OB 0 5 oS

WU EHT S Bk Rk Y e T B S AR ik B 30
1E B 3 3 4 vl St y H, S 3 1

0.15 m. AL WHARE W Lok gy T PIMRERRRE AT 0. 5 pe 2 1 dem YW BLRS L
SR A S I T R A BT S b D B R e wr sk IS 0.1 mm.

0.4 mm™ . FIFT— % o 8K i 3 A e 0 B 0

RIS R R i R L ek 2 RO

2 T R 2 B A A 2 1 e TR TR A s

1 7]

o

BEAS FE % 0. 1 mm, 5 88 K b o4 R 37 3 R A 6 ORI B A e i o 0 O R e RO S
R RE (RS SR SR 18] 305G 2 W AL G Bt 1] ) R k58 B AR IR R,

B B R B R 2 R A g DRSO S= ooz et Sy HARBLA . ¢
O RO e 9 ¢ W OE AR R O OB IR [ E
e MR T A i 2 T I T B AR R A L UKL B A, iR 22 AS=c X At/2, v
R R BF S C02E A 3 TR SOEI R A Bk A AS BIR/NRIRT IR I A

F | S

e g;:,// R 5!
R

[ » D )
Dff % 88
—>pPCLK Q

HERT LG 1 JER HEEE2
HFPGAT=H MC100EP195
K10 ns HK10ps [*— — FPGA

\

BT OGN R 2R

Fig. 1 Principle of laser measuring distance
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Fig. 2 Block diagram of hardware system
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