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Abstract: A combined laser absolute ranging system was designed to achieve the high-precision abso-
lute ranging performance of laser tracker. Firstly, the operating principle and performance character-
istics of laser tracker were introduced. Then an absolute range scheme combing the femtosecond laser
distance measuring with the phase-shift laser ranging was developed. Based on the principle of the
phase-shift laser ranging, the optical path and signal processing system were designed. Finally, the
precisions of femtosecond laser distance measuring system and phase laser ranging were tested experi-
mentally. The result indicates that the femtosecond laser distance measuring and the phase laser ran-
ging can achieve a precision of 1 pm=+0.5 pm/m and a dynamic ranging precision of ==10 mm respec-
tively within the measurement range of 60 m, which can satisfy the precision requirement of combined

ranging system in long-distance measurement. The designed combined-type laser absolute ranging sys-
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tem can meet the performance requirement of high precision,

dynamic measurement.

Key words: laser tracker; femtosecond laser distance measurement;

processing
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Fig. 1 Framework of laser tracker system
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Fig. 2 Measurement principle of laser tracker system

2.2 kEHEMEERSIZIT

R T R ER O T I G | R Y BB Ot TR
R VO IR R AN ) B R X LR RN BOG
DB 7 AR AR Sy v G B e P I B 0 - B . RRM O
IR B AR — BB B0 I B R R, A K e .
e R R 00 6 0 B Y R . B RO I R
ARBTG5 Sk v YR U AR A6 3 AT IS ]k B A OG
W ETE S T OB O T B vk A
Fr e YRR I AR 57 W0 B R K el B AR OC T
VR I 8 A5 A T T RS H AR & 5Ol
T4 T V50 0 I Y /DN, HOBOHE Ak B R
Z% o 3 B /N PR A R R A L RR O
s B 0 R RS TR O A SR A 1% A 2
A, AT SE L kHz LA b 9 0 5 B, [6) B 7E km
I FE B AT nm A IR B o R BR U8
JE O R ASOGT TN R AR 9 ) I Y R L ) B A R
R o RE PR RE K

BCRAPHOE IR R g & 3 Brs .l W &

544
A
e L R
Wit !
S -4
ZEA ] it
ES . ,
e v &
R e
i
CERSQTE e R e

Fig. 3 Principle scheme of dual femtosecond laser

distance measurement system
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Fig. 4 Waveform of dual femtosecond laser distance

measurement system
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Fig. 7 Circuit board of phase-shift ranging system
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Fig. 8 Measurement flow chart of phase-shift ran-

ging system
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Fig. 10 Measurement precision of dual femtosecond

laser distance measurement system
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