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Fig.1 The study area
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Fig.2 The max and min graph of bright temperature dif-
ference on cloud, fog and a surface with clear sky

at different times of night
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Fig.3 A statistical histogram and a first-order derivative

image of the edge mixed pixel data
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Fig.4 Automatic detection flow
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Fig.5 Overlaying the result of observation station and the result of satellite fog detection at 20:00

SRy — 0 B B A P X A 4 R R AT
FE HERE FEVE A . BERR R A6 b5 P AR R B0 UE SR Tk
A I FG v ARG B8 48 B £ % IE ) 3 (Probability
OfDetection,POD) %2 % (False Alarm Ratio, FAR)
Fi AT & Pk I (Critical Success Index, CST) , 1% 4t
FEbRE LR

Ny
Ny+Ny

POD= (4)

Nr
FAR = 5
Nt N, (5)
N,
CSI=—— " (6)
NH+NM+NF

Horpr s N RIS B, R AR X O A I 4R B AR S L
& H M FVF(H 2 7n T kI 25 5 5 1 1 08 ) 235 S
— 3, R IE B R I 5 M3 g TR A &5 R b v 2% T
i T B R A S5, BIVR DRAG I 5 F 3R R TR AR I 45
oA 200 b T BHE BRI S RS RAGI) . k



412 &K

R 5

37 &

ARG 0 8 A 30 L34 R O~1, POD 8 R 287 46 T A 3
B CSTBR A UL el AT 2. 20154F 11 H 27 H

Z 127 1 H 20:00 A5 LK 5 158 b (5 5 2 7% SCERAG
BARbRE IR 1,

®1 REAZKRNEZEESEXBHEKIEIRE

Table 1 The index value of nighttime land fog automatic detection and references
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Automatic Detection of Night Land Fog based on H8/AHI Satellite Data

Ma Huiyun',Li Yanan', Wu Xiaojing”, Ran Yinze', Yan Junjie’
(1.Department of Surveying and Geo—informatics, Central South University, Changsha 410083, China;
2.Nation Satellite Meteorological Center, Beijing 100080, China;
3.Beijing Huayun Shinetek Science and Technology Co.,Ltd., Beijing 100081, China)

Abstract: Night fog has become an important hidden danger of frequent traffic accidents. Night fog detection is
of great significance to prevent and reduce accidents and losses caused by fog, and protect the safety of people’s
lives and property. There is an obvious boundary between fog and surface of clear sky in the nighttime bright-
ness temperature difference image. Canny edge detection is used to obtain the edge mixed pixel, and the separa-
tion detection threshold is automatically obtained by the average brightness temperature difference value of the
edge mixed pixel to detect the night land fog. The results of 5~day H8/AHI night fog detection show that the
probability of detection is 93.3% , the false alarm ratio is 29.8% and the critical success index is 67.8%. The re-
sults show that the algorithm is more suitable for large area dense fog detection, and it is prone to false alarm for
special weather such as haze, rainy and snowy days, and fog developing into low cloud. If there is no weather
phenomenon associated with fog, the probability of detection is 94.6% , the false alarm ratio is 0.05% , and the
critical success index is 90.1%. This algorithm can automatically determine the separation detection threshold of
fog and clear sky surface. Compared with the existing automatic detection algorithms of night land fog, this algo-
rithm has higher detection accuracy. The qualitative verification results of night land fog timing detection at dif-
ferent times from 17:00~07:00 on November 27, 2015 to December 1, 2015 show that the algorithm is suit-
able for the fog detection in the night area of the remote sensing image at dawn and dusk, which can detect
about 90% of fog area; for the whole image at night, the algorithm can detect more than 90% of fog area. The
results of qualitative verification further prove the stability and reliability of the algorithm.

Key words: Bright temperature difference ; Canny edge detection ; Nighttime fog detection; H8/ AHI; Automatic



