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Summary 
High-quality imagery gives you answers and confidence when you face critical 

problems. Guided by our A3C Quality Initiative, DigitalGlobe is committed to 

delivering the best possible products to our customers by continually working 

to enable you to extract meaningful insights from our industry leading imagery. 

DigitalGlobe is excited to introduce DigitalGlobe Atmospheric Compensation 

(AComp), a capability to improve image quality and clarity in challenging 

atmospheric conditions. AComp significantly improves image clarity by mitigating 

the effects of haze and atmospheric scattering across diverse collection scenarios. 
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Why AComp?
Clarity
All satellite imagery is affected at some level by light-wave scattering from haze, 

water vapor and particulates in the atmosphere. Any or all of these conditions may 

be present in any given scene and they are typically not uniformly distributed. There 

are many cases where the atmospheric conditions can degrade the utility of imagery 

or even make the imagery unusable. AComp mitigates the effects of haze and 

ensures a crispness of the images akin to the view at ground level.

Insight
The ability to extract insight from high-resolution multispectral satellite imagery 

depends on the ability to distinguish between relevant and non-relevant changes 

over space and time. Haze, atmospheric scattering and absorption all change the 

apparent color on the ground and reduce the ability to discriminate between features. 

AComp enables highly accurate analysis of satellite imagery, removing the effects 

of the atmosphere and leaving only the true reflectance values of the surface of 

the Earth.

Automation
Removing the effects of haze manually is typically slow and non-scalable. Often, 

end-users do not have reliable information about the atmospheric conditions 

for the specific acquisition, potentially causing improper adjustments to the 

spectral information essential to perform image analytics. Furthermore, traditional 

techniques for the analysis of very high spatial resolution data are limited to the use 

of raw digital number (DN), which do not represent variation in viewing geometries 

and illumination and can lead to systematic bias in image comparison and analysis. 

AComp was developed by DigitalGlobe scientists to offer not only greatly improved 

image quality and clarity, but as a fully automated process, minimizing inherent bias, 

images can be processed in bulk without manual intervention.
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What AComp does
AComp, a DigitalGlobe proprietary algorithm, is a physically based normalization 

of the image values. By physically normalizing DNs to surface reflectance, AComp 

represents a significant improvement over the use of DNs alone and ensures 

consistency and full spectral fidelity across space and time.

AComp

 ° Minimizes haze effects while preserving the full spectral information

 ° A fully automated process, available on the entire DigitalGlobe constellation 

 ° Significantly improves the accuracy of image mining and machine learning algorithms by  
 normalizing to surface reflectance values across every pixel

 ° Facilitates cross-sensor processing, by enabling comparison across DigitalGlobe and other  
 satellites

 ° Removes significant error in the comparison of images over time

 ° Compatible across both panchromatic and multi-spectral images

How it works
To correct for the scattering and absorption effects in the atmosphere we must 

first quantify and map its extent across an image. The Aerosol Optical Depth (AOD) 

represents the level of haze in the atmosphere. Specifically, AOD is a measure of the 

amount of direct sunlight absorbed or scattered by aerosol particles (dust, smoke, 

pollution) as the sunlight travels through the atmosphere. It is a dimensionless 

number that is related to the amount of aerosol in the vertical column of atmosphere 

over the observation location. An AOD value of 0.05 corresponds to an extremely 

clean atmosphere and an AOD value of 0.4 to very hazy conditions. An average 

aerosol optical depth for the United States is 0.1 to 0.15. 

By integrating information on surface structures and atmospheric components, 

AComp provides an accurate estimate of both AOD and water vapor extent, 

compensating for the variability from pixel to pixel within a scene. DigitalGlobe 

scientists have extensively validated AComp against ground measurements of 

surface reflectance in diverse rural and urban locations across North America. 

Additionally, their published research1 shows how across a wide range of 

geographies, climate and viewing conditions AComp consistently outperforms  

other publicly available atmospheric compensation algorithms.

CANARY ISLANDS, SPAIN

AComp processing enhances false-color imagery
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Who AComp helps
Customers who use imagery as a foundational tool for solving problems, conserving 

resources, and even saving lives require crisp, high-quality visuals for comparison 

and analysis over diverse atmospheric conditions. When applied to images obscured 

by haze and atmospheric scattering AComp allows for more consistent results from 

automated classification algorithms. Because data values are physically normalized, 

change detection is enabled, regardless of differing atmospheric conditions, time of 

collection and sensor type. 

There are many cases where the atmospheric conditions can degrade the utility of 

imagery, even to the point of making it unusable. Applying AComp to the DigitalGlobe 

archive will enable us to improve the utility of imagery previously discarded and 

enable a much broader range of conditions under which we may delivery high-quality 

imagery to our customers. Moreover, AComp is fully integrated into our image 

processing systems and will be available on all new DigitalGlobe imagery as it is 

delivered to our customers. 

Environmental and agricultural customers who rely on band ratios such as 

Normalized Difference Vegetation Index (NDVI) will particularly benefit. Across urban 

and natural landscapes where haze is a persistent problem the application of AComp 

across all imagery will ensure a much larger range of imagery available for display, 

analytics and the creation of aesthetically pleasing large-scale orthomosaics. Since 

AComp normalizes images to their actual reflectance values, multiple images taken 

over the same area will look very similar regardless of the specific atmospheric 

conditions that existed at the time of collection. Ultimately AComp will further 

enable customers to have the confidence to take action with decisions powered by 

the most sophisticated commercial satellite constellation.

Features

Land use / land cover

Time series

Change detection

Feature extraction

Spectral matching

Tonal balancing

Benefits

Spectral accuracy

Temporal consistency

Workflow efficiencies

Facilitates cross-sensor processing

Enables the extraction of information 

using physical quantities

Key Verticals

Oil & Gas

Agriculture

Defense & Intelligence

Mining

Disaster relief

Location Based Services

1 F. Pacifici, N. Longbotham and W. J. Emery, "The 

Importance of Physical Quantities for the Analysis 

of Multitemporal and Multiangular Optical 

Very High Spatial Resolution Images," in IEEE 

Transactions on Geoscience and Remote Sensing, 

vol. 52, no. 10, pp. 6241-6256, Oct. 2014 [open 

access]
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