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Table 1 Parameters of PMI sensor for GF-4 satellite
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Table 2 Parameters of PSO clustering algorithm

Number of

categories/m (wmax / @min )

Maximum,/ Minimum Inertiaweight

Number of
trainings (1)

Learning factors

(e1/e2)

8 0.9/0.4

1.2/1.2 300
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Inversion results and consistency of the aerosol optical depth of GF-4 satellite

(a): Original image; (b): C1 aerosol; (c¢): C4 aerosol; (d): Continental aerosol;

(e): MODIS aerosol products; (f) Analysis of Cl type aerosol inversion results;

(g): Analysis of C4 type aerosol inversion result; (h): Analysis of continental aerosol inversion results
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Table 3 Comparison of inversion results of different aerosol types with AERONET ground-based data

Time AOD Absolute Error
AERONET Cl C4 Continental C1 C4 Continental

0825 - 0.616 4 0.910 0 0.710 0 - - -
0904 0.120 0 0.411 0 0.390 0 0.386 0 0.291 0 0.270 0 0.266 0
0909 — 0.230 0 0. 360 0 0.330 0 — — -
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1001 0.115 2 0.254 0 0.212 0 0.239 0 0.138 8 0.096 8 0.123 8
1003 0.074 1 0.080 0 0.172 0 0.162 0 0.005 9 0.097 9 0.087 9
1004 0.625 1 0.460 0 0.830 0 0.510 0 0.065 1 0.204 9 0.115 1
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Inversion of Aerosol Optical Depth in the Beijing-Tianjin-Hebei Region
Based on PSO Clustering Algorithm

WANG Shu-tao, WANG Gui-chuan® , FAN Kun-kun, WU Xing, WANG Yu-tian
Institute of Electrical Engineering, Measurement Technology and Instrumentation Key of Hebei Province, Yanshan University,

Qinhuangdao 066004, China

Abstract  Aerosol optical thickness (AOD) is an important characterization parameter of aerosol concentration and atmospheric
turbidity. Inversion of atmospheric AOD by remote sensing is an important way in the process of atmospheric monitoring and
management, and in which the selection of methods suitable for the imaging characteristics of satellite sensors and the type of
aerosols in line with the study area has always been the focus and difficulty of AOD inversion. In view of the problem that the
traditional dark target method can not be directly applied to the multispectral remote sensing data of Gaofen [V (GF-4) satellite,
this paper studies the distribution of the red and blue band equivalent surface reflectivity in GF-4 multispectral data and the linear
relationship between them, and improves the dark target method to make it suitable for GF-4 satellite multispectral remote sens-
ing data in combination with AOD inversion principle. The effect of input parameters on AOD inversion accuracy in the 6S
radiation transfer model was analyzed, and the experimental results showed that aerosol type is one of the key factors affecting
the high-precision inversion of AOD. The samples of aerosol characteristics in Beijing-Tianjin-Hebei area was analyzed by parti-
cle swarm optimization (PSO) cluster algorithm, by analyzing the proportion and half-life changes of the clustering results of
each aerosol type, the C1 and C4 aerosol types in cluster results and the continental aerosol type of 6S models are finally deter-
mined to invert the AOD in Beijing-Tianjin-Hebei region. The inversion results were compared with MODIS aerosol products and
AErosol RObotic NETwork (AERONET) ground-based site data, and the suitability and characteristics of different aerosol
types are evaluated by evaluation criteria such as correlation coefficient and absolute error. The experimental results show that
the C4 aerosol type, which is dominated by fine particles, is more satisfied with the characteristics of aerosols in the summer and
autumn of Beijing-Tianjin-Hebei, and has better consistency with AERONET ground-based data. It is further proved that the

PSO clustering algorithm can effectively reduce the influence of aerosol type difference on AOD inversion accuracy.
Keywords Aecrosol; GF-4 satellite multispectral data; Beijing-Tianjin-Hebei region; PSO clustering algorithm
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