
CLOUD IMAGING AND ANALYSIS
USING GROUND-BASED CAMERAS
Savoy F. M., Dev S., Lee Y. H., Winkler S. - ADSC and NTU, Singapore
{f.savoy, stefan.winkler}@adsc.com.sg, soumyabr001@e.ntu.edu.sg, eyhlee@ntu.edu.sg

Abstract
Fine scale cloud monitoring is needed for a variety of applications such as weather
observation, solar energy production forecast or ground-to-satellite and ground-
to-air communication signal attenuation modelling and mitigation. Whole Sky
Imagers are devices capturing pictures of the sky at regular intervals. We build
our own prototypes and use their images to detect clouds and cloud types, track
cloud location and movement and measure the cloud bottom altitude using sev-
eral such devices.

Introduction
• Short-term forecast of the cloud cov-

erage is needed to overcome the ef-
fects of the intermittency of solar en-
ergy production on the power grid.

• Accurate information about cloud
formations along the communica-
tion slant path is a key to better un-
derstand signal attenuation due to
rain and clouds.

• Traditional approaches use satellite
imagery and study large-scale cloud
dynamics.

• Our focus is on automatic ground-
based imaging and analysis with
high-resolution (in time and space)
to obtain localized cloud data.

Cloud categorization
• Texton-based classification approach

integrating both color and texture.
• Evaluation on SWIMCAT, an anno-

tated sky/cloud image database that
we will release to the research com-
munity. [3]

Cloud visual categories:

Clear Patterned Thick Thick Veil
sky clouds dark white clouds

clouds clouds

Whole Sky Imager (WSI)
• Commercial WSIs have limited flexibility, low resolution and high cost.
• We build our own prototypes called Wide Angle High-Resolution Sky Imaging

System (WAHRSIS) using off-the-shelf components, focusing on simplicity,
low manufacturing cost and high image resolution. [2]
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Sky/cloud segmentation
Cloud detection using a threshold-
free, learning-based framework. [1]

Input Ground Probabilistic Binary
image truth approach approach

Cloud volume and motion estimation
• Based on scene flow applied to a suc-

cession of images concurrently taken
by two imagers at different locations.

• The images are undistorted to remove
the fisheye distortion and rectified
knowing the positions of the devices.

• A disparity map is computed at each
frame by the scene flow algorithm
and then converted to 3D point cloud.

• We use computer generated images
with user-defined cloud altitudes as a
ground truth. [4]
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