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Experimental result of Landsat 8 OLI data (Red boxes in original images represent clear regions. For HOT maps white

represents high value while black represents low value. The rest are composite RGB images)
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Fig. 5 Comparison of the final results using different methods to determine the correction values
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Fig. 6 Examples of removing thin cloud and preserving thick cloud
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Fig. 7 Flowchart of the improved HOT method
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Fig. 8 Haze removal result of HOT method

(Label “C” represents clear area used for HOT transformation.
Numbers 1-6 is labels for Fig.9)

P11 1 F 30 I B U B B T 22 % I 40O
e A AR L . PP — AT B REARH A E8(a) P JH
JEAECFIHIEAEL, 5 —ATHIREARTR 3 KI8(a) P TE



628 Journal of Remote Sensing

#2016, 20(4)

HECHIHIEHES, CRRETL X, MCRMEYHE =%
EMFEEX, RN G HENFEX ,
SRV RS A A WE 5% 0 VA o o] v 3 ) o e
B, HAHZRIZhang % A (2002)5E S A IE 25 26
(CL); IXIH1. 323055 msgm, AT hiZH

XL Emts , K55 A ik S as LA
Wi XTEERT AR IR, 55 A7 4 9 AH L 51 07
T ZA T S A (R 2L A TR HEAR IC R 4
XU A R 5 ) 7 VAR Rk G DX I3 N i L) 1Y)
i BERT IE(UEI9(c))

B9 SRl it HIEl ((a)—(£) 53 3% 17 11 8 (a) A7 1-6 b7 10 (1 X 45k
Fig. 9 Comparison of regional details (Fig. 8.(a)—(f)represent regions labelled by 1-6 in Fig. 8)



Fft 4. PUHHOTEE W Landsat 8 OLIE S8 22 %8 N =~ £ R 629

K10 pKEB X LM A RO

Fig. 10 Example of thin cloud removal for snow covered area
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Fig. 11  Scatterplots of red-blue bands before and after haze removal (Left: original images; Middle: original results; Right:
improved results. The red line in left is the clear line defined by area labelled “C” in Fig 8(a))
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HOT-transform based method to remove haze or thin cloud for Landsat 8
OLI satellite data
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sources Research, Chinese Academy of Sciences, Beijing 100101, China;
2. School of Resource and Environmental Sciences, Wuhan University, Wuhan 430079, China;
3. Jiangsu Center for Collaborative Innovation in Geographical Information Resource Development and Application, Nanjing
210023, China

Abstract: In this paper, we improved the original Haze-Optimized Transformation (HOT) method to solve the limitations of RGB synthetic
images, such as sensitivity, over-correction, and color distortion. First, we combined the Normalized Difference Vegetation Index (NDVI)
with the Red-Blue Spectral Difference (RBSD) to design a general mask that is insensitive to water bodies, bare soil, and man-made features.
The mask was used to extract dense vegetation areas from the original image ,and the corresponding regions of the initial HOT map were
treated as a valid pixel set to assess haze intensity. The HOT values of invalid pixels based on the valid pixel set were inferred to generate a
final valid HOT map. Finally, with the valid HOT map as reference to implement Dark Object Subtraction (DOS), the influence of haze can
be eliminated. The corrected value of the starting band was determined during DOS by calculating the percentile values of the histograms.
The scattering model was then used to produce the correction values of other bands. The scatter plots of the blue and red bands before and
after haze removal show that the hazed images share the same characteristics with the clear regions while maintaining differences between
different objects. The plaques and halo artifacts are also significantly minimized. Furthermore, experimental results reveal that the improved
HOT method can effectively remove haze and thin cloud, as well as resolve the limitations of synthetic images.

Key words: image dehazing, HOT transform, mask, dark object subtraction, scattering model
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