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Dark-target – Deep-learning (DTDL) algorithm

Main Objectives
• Retrieve the AOD from Himawari-8 with relatively high accuracy and under different

Biases related to various factors
Absolute biases of AOD retrievals under different conditions

environmental conditions and underlying surfaces.
• Explore the application of artificial intelligence for AOD retrieval techniques from multi-spectral
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satellite observations.

Dark-Target Algorithm
• DT (Dark-Target) is one of the most popular methods to retrieve AOD over land, and its products
are widely used in numerous studies. (Levy et al., 2007)
• To retrieve AOD, there is need to estimate the contribution of the land surface to the radiation
observed at TOA.
• The Dark-Target method estimates this contribution (simultaneously with AOD) using predetermined relationships between surface reflectances in three spectral bands.
• The pre-determined surface reflectance relationships are strongly subjected to entangled factors,
such as scattering angle, vegetation state, liquid water absorption, chlorophyll, etc.
• Traditional linear regressions of surface reflectance relationships usually lead to relationships
characterized by large standard deviation, which in turn serves as one of the major sources of
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uncertainties in AOD retrievals.

Spectral surface reflectance relationships (SRR)
Based on the TOA reflectances from AHI, we can derive the spectral
surface reflectance by using radiative transfer model with inputs of
AERONET AOD. We use the data during 2017 over Eastern Asia.
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Take home message
• A scheme is developed to construct surface reflectance relationships
(SRR) through deep learning techniques.

• SRR derived from DNN

• Specifications

Evaluation of algorithm

• The AOD algorithm combines dark-target method and deep learning
techniques.
• There are considerable reductions in the biases of AOD, especially for
low NDVI and high surface albedo cases.
• Independent tests indicate the algorithm can be applied for untrained

Four independent tests are carried out to train and test in different regions

regions as well.
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