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Portable visibility detector based on backward scattering lidar

ZHUANG Zibo'*> , HUANG Wei’ , FU Chao’ , JIANG Lihui’
(1. TInstitute of Civil Aviation Meteorological, Civil Aviation University of China, Tianjin 300300, China; 2. College of
Flight Technical, Civil Aviation University of China, Tianjin 300300, China; 3. Key Laboratory for Advanced Signal Pro-
cessing of Tianjin City, Civil Aviation University of China, Tianjin 300300, China)

Abstract: In order to satisfy the safety requirement of aircraft taking off and landing under bad weather conditions, a
portable lidar visibility meter was designed based on the principle of atmospheric backscatter. Diode pumped solid-state
laser with low pulse energy and high pulse repeat frequency and avalanche photo diode detector with low noise and high
quantum efficiency were adopted to ensure the precision of system. Specially, the embedded computer was adopted as the
core of system controlling and data processing and the timing control of system was realized. The field test results show that

the system has high detection accuracy and the overall error is less than 15% . The results show that the system has high

detection precision and can satisfy the safety requirements of International Civil Aviation Organization.
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Fig. 1  Structure of the system
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Fig. 6 Daylong visibility measurement of the system

AIRE LI .

MIE 6 R LI, S H B4 10 S22 RE W
M1 Tk GRS LA, A% 510 HZE5FA
TH L, BE ULRE I DUMS AT e, RE WL BEAE 2. 2km 7245
Bedlo AU SN 7 45 2R 5 5L [ Belford Fi [n]
S RE DL S A T X0 L S5, 7 21 P A DM i iR 22 1
10% LA o Z8adJa 8 K iR H st , 4k 2 s,
IR EIA RGN AR ZETE 15% LU, 58 247
£ ICAO X FHLH AR S M ZR

Table 2 Horizontal visibility measurement of comparative field tests

horizontal comparison . percent
pass times

visibility level times of pass

100m ~ 1000m 23 23 (10% accuracy ) 100. 0%

1000m ~2000m 27 25(10% accuracy ) 92.5%

2000m ~3000m 31 30(15% accuracy) 96.7%

total 81 78 96.3%
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Table 3 Slant visibility measurement of comparative field tests

slant comparison
pass times percent of pass
visibility level times
1000m ~2000m 18 17(10% accuracy) 94.4%
2000m ~3000m 26 24(15% accuracy) 92.3%
total 44 41 93.1%
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