
Object Detection in Low Spatial Resolution
Aerial Imagery Using Convolutional Neural
Networks
Aerial imagery is a valuable source of information for various applications,
such as land use mapping, urban planning, and disaster response.
However, the spatial resolution of aerial imagery can vary widely, from high-
resolution images with a ground sampling distance (GSD) of a few
centimeters to low-resolution images with a GSD of several meters.
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Object detection is a fundamental task in computer vision, which aims to
locate and identify objects of interest in images. In the context of aerial
imagery, object detection can be used to identify buildings, roads, vehicles,
and other objects of interest.
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Convolutional neural networks (CNNs) have been shown to be effective for
object detection in high-resolution aerial imagery. However, the
performance of CNNs can degrade significantly when applied to low-
resolution aerial imagery due to the lack of spatial detail.

In this article, we will provide an overview of using CNNs for object
detection in low spatial resolution aerial imagery. We will discuss the
challenges associated with this task and present several recent
approaches that have been proposed to address these challenges.

Challenges of Object Detection in Low Spatial Resolution Aerial
Imagery

There are several challenges associated with object detection in low spatial
resolution aerial imagery, including:

Small object size: Objects of interest in low-resolution aerial imagery
can be very small, making it difficult to detect and identify them.

Lack of spatial detail: The low spatial resolution of the imagery can
make it difficult to distinguish between different types of objects,
especially when the objects are close together.

Noise and clutter: Low-resolution aerial imagery often contains noise
and clutter, which can make it difficult to distinguish between objects
and the background.

Approaches for Object Detection in Low Spatial Resolution Aerial
Imagery

Several approaches have been proposed to address the challenges of
object detection in low spatial resolution aerial imagery. These approaches



can be broadly classified into two categories:

Super-resolution techniques: These techniques aim to enhance the
spatial resolution of low-resolution aerial imagery before applying
CNNs for object detection.

CNN architectures designed for low-resolution imagery: These
architectures are specifically designed to handle the challenges of
object detection in low spatial resolution aerial imagery.

Super-resolution Techniques

Super-resolution techniques aim to enhance the spatial resolution of low-
resolution aerial imagery by combining multiple images or using deep
learning-based methods.

One common approach to super-resolution is to use multiple images of the
same scene taken from different angles or at different times. These images
can be combined to create a single high-resolution image using image
registration and fusion techniques.

Another approach to super-resolution is to use deep learning-based
methods. These methods typically involve training a deep neural network to
learn the mapping from low-resolution images to high-resolution images.

CNN Architectures Designed for Low-Resolution Imagery

Several CNN architectures have been specifically designed to handle the
challenges of object detection in low spatial resolution aerial imagery.
These architectures typically use a combination of the following techniques:



Large receptive fields: Large receptive fields allow the network to
capture more context and spatial information from the low-resolution
images.

Dilated convolutions: Dilated convolutions allow the network to
increase its receptive field without increasing the number of trainable
parameters.

Attention mechanisms: Attention mechanisms allow the network to
focus on the most important parts of the image for object detection.

Object detection in low spatial resolution aerial imagery is a challenging
task, but it is an important one for various applications. CNNs have been
shown to be effective for object detection in high-resolution aerial imagery,
but they can struggle when applied to low-resolution aerial imagery due to
the lack of spatial detail.

In this article, we have provided an overview of using CNNs for object
detection in low spatial resolution aerial imagery. We have discussed the
challenges associated with this task and presented several recent
approaches that have been proposed to address these challenges.

As the spatial resolution of aerial imagery continues to improve, we can
expect to see even more advances in object detection in low spatial
resolution aerial imagery. This will open up new possibilities for using aerial
imagery for various applications, such as land use mapping, urban
planning, and disaster response.

Object Detection in Low-spatial-resolution Aerial
Imagery Using Convolutional Neural Networks

https://storytelling.deedeebook.com/reads.html?pdf-file=eyJjdCI6Imh1QzJ6aUQ4dTBSYVQ3RXhCVnhlQnpcLzIxZldNeWZuK2ZTdGRleEdrUU9LOU5QSHdkcGpOZW5HZzdLOHVPemtyVXd4XC9ObGZRbVZlWUZTSmhjbHZBQm5YZWlUcGNWQ1I0MFNsbGIwNU8ySWJWcW5LXC96WmNTeVppV2paaWNqRElad2JWWWo4RkFcL1wvdE05SWFwODlaS28xWlNNZTltQ3gwQmtRWStQcHNxV0dCalFFVHJtd01yUzlBclQ3cFRQbnNldVBQbVY2OTh0d2tNUERBYUhYNnJ0VlJYZlBEOWZSZVBrN1hkTHdcL3Q1enlVbFVpbkN1bWYrXC9kMXJkcGs1VFF4IiwiaXYiOiJkYTE3MTMxYjQyYTUzMDk3ZDFkZDVjYjlkMjQ5Y2JjNiIsInMiOiJmNmMzMGUyNDdkNTMzYmViIn0%3D


by Baron Arthur Ponsonby Ponsonby,
4 out of 5

Language : English
File size : 5651 KB
Text-to-Speech : Enabled
Screen Reader : Supported
Enhanced typesetting : Enabled
Print length : 81 pages
Lending : Enabled

Classical Music Themes for Easy Mandolin,
Volume One
Classical Music Themes for Easy Mandolin, Volume One is a collection of
15 classical music themes arranged for easy mandolin. These themes
are perfect for beginners who...

The Heretic Tomb: Unraveling the Mysteries of
a Lost Civilization
Synopsis In Simon Rose's captivating debut novel, The Heretic Tomb,
readers embark on an enthralling archaeological adventure that takes
them deep into the heart of a...

FREE

https://storytelling.deedeebook.com/reads.html?pdf-file=eyJjdCI6InJab25MYjRFRkJGNGhQcm5QNEJHa1NKSUdPWlorVTltWEcxcklOZE9yV3BNb0dmZzVGSys5UXlYKzFCS1FMajNOdzM2eFVMU2FuaGx6Z2JOSHlCemhxVjl6SVBDRWNxc21vNzZ3Vm9pdGlrcWdNVWQzZEl2S1wvdUpXa2RReDN3VVhyc0tRTEtnZm5QTnFXcmZjcGVOMGUrTmJhM01XV2ZSZ25sSHRRODQ3eVoyQitudHU4YTc0clJmOUVib2JpN3Vid0h0Y0dwZDltZXN5RzYxMTNpTGV2bDNiU0R1aFVWWGprMHNiemNyXC84ZjlcL0pxdG9cL1J2V0hcL2o2eW1hbTl2YyIsIml2IjoiZmI5YWJhMDg4ZWMwNzQ3ZjE0ODcwYzY1Y2RmM2RhMjIiLCJzIjoiYWI3OTNiNzgxNjFkYWJkMyJ9
https://storytelling.deedeebook.com/book/Classical%20Music%20Themes%20for%20Easy%20Mandolin%20Volume%20One.pdf
https://storytelling.deedeebook.com/book/Classical%20Music%20Themes%20for%20Easy%20Mandolin%20Volume%20One.pdf
https://storytelling.deedeebook.com/book/The%20Heretic%20Tomb%20Unraveling%20the%20Mysteries%20of%20a%20Lost%20Civilization.pdf
https://storytelling.deedeebook.com/book/The%20Heretic%20Tomb%20Unraveling%20the%20Mysteries%20of%20a%20Lost%20Civilization.pdf
https://storytelling.deedeebook.com/reads.html?pdf-file=eyJjdCI6ImFWTHFmWXBVY2xEd1VXNzhxcjl0TFM0Ukk3M20xSGFSa3BOSVZ1em1wTGt0R2JBZ2dYSCt5RlNJbkk3WkNNbFBHdnBiY1dJSzdzRFUzelRBUjBBMmNTM3FjMUtxRVhCT3UyQ0p2TXNhMExVNm1ROFZTRFFhWTFmYWJnY0VVRkRHOFZBNHNyRDBsaUp3bU5FNjhSbUREcUxFVnkyNHZHc2d6UThxM0pIeSt5M0FBbm5lbG4wRk5XdjZtOGVNSmdtTXRVcWpGb1QxTDZEMEx6RG56dEpcL1B4MExoQWsxTWd0MHZaME9lVFNmWjZEU2FRRzNoNGRha1wvb1hpK0tQdmtNUiIsIml2IjoiN2E4YzkwNGQ2NTA2ZmRiY2IwMWQyNjQ0MTc3ZmU3NWQiLCJzIjoiZWU4M2I5Nzg4MWYyMjFjOSJ9

