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Abstract—Remote sensing for classification has been widely
studied and is useful for a lot of applications like precision
agriculture, surveillance, and military applications. Recently,
due to tremendous results achieved by deep learning using
Convolutional Neural Networks (CNN) for Imagenet dataset,
there have been a large number of works which use deep learning
for aerial image classification. Most of the works concentrate
on original resolution and there are no works on low-resolution
recognition of aerial images. This work is critical because aerial
images are taken from a very high distance from the ground
and the cost of installing high definition cameras is high, so it
is hard to get a high resolution of the image. In this paper, we
explore how we can do the better classification of aerial images
for original spatial resolution and low spatial resolution in deep
learning by using texture information. In our framework, we
use YUV color space which is generally used for video coding
and we also use Laplacian of Gaussian (LOG) information to
exploit the texture information. We decouple RGB information
into luminance information (Y channel), color information (UV)
and texture information (LOG) and we train a separate CNN for
each feature and combine them using autoencoder and with our
results, we show that we do better than RGB images in original
resolution and low resolution.

Index Terms—Remote Sensing, Classification, Deep Learning,
Low Resolution Recognition

I. INTRODUCTION

Remote Sensing has attracted a lot of interest because of

large applications in aerial image analysis. Aerial Images help

us to get a clear picture of earth’s surface and a great data

source for earth observation. Classification of aerial images

is widely researched and useful to understand the landscape.

Aerial Images classification could be used to track the devel-

opment of an area and helps in better planning of the area,

especially in urban areas. Aerial imaging can also be used

for surveillance, military applications. and tracking natural

resources like forests to track the depletion rates. Recently

aerial Images are also used to track the exact location and

navigate in urban areas as the global positing system (GPS) is

not reliable in urban areas. In Aerial Imaging due to the high

cost of installing high definition cameras, it becomes hard to

get a high-resolution aerial image which in turn causes images

to be low resolution and which makes it harder for recognition

tasks. In this work, we do better remote sensing classification

on original and low-resolution aerial images.

The early works in aerial image classification used hand-

craft descriptors like SIFT and aggregated those key point

features using some aggregating tools like Bag of Visual

Words (BoVW) and pass it through Support Vector Machine

(SVM) . With the popularity of data-driven methods like deep

learning for classification in computer vision, Convolutional

Neural Networks (CNN) methods were used in many works

for remote sensing classification using deep learning and for

classification and they achieved a good accuracy and convolu-

tional neural networks like Visual Geometry Group (VGG) [1]

network and Residual Network (ResNet) are generally used

because they have achieved good accuracy’s for ImageNet

challenge [2].

In this paper, we make the first attempt to work on low-

resolution recognition for aerial images using deep learning.

Most of the works in low-resolution recognition are for face

recognition and text recognition system. These previous works

use deep learning based Super Resolution (SR) for preserv-

ing the original image details.In our work we used bicubic

interpolation. For recognition, texture and color information

is useful. In this work we propose a novel scheme where we

decouple RGB image into YUV image and also add Laplacian

of Gaussian (LOG) information for the classification task.

We add LOG information because, in aerial images, texture

information is more useful than color information . We use

deep learning for the recognition tasks and we prove with our

results a way how to do better recognition than just using RGB

images in original resolution and also in low resolution.

The rest of the paper is as follows in section 2 we discuss

some of the related works on the classification of aerial

images. In section 3 we will discuss our framework. In section

4 we will discuss the experiments and results and in section

5 we will discuss the conclusion.

II. RELATED WORK

There has been significant research in the aerial image

classification using both handcrafted features and deep learn-

ing features for remote sensing classification. Earlier efforts

for remote sensing classification have been using handcrafted

features. These features try to exploit the color, texture, shape

and spatial information of the images which are useful for

classification. The handcraft features include color histogram,

texture descriptors like SIFT, GIST, HOG. The color histogram

is the easiest handcraft feature to compute and exploits the

color information for classification. The color histogram de-

scriptor is invariant to rotation and translation for the viewing

axis, but the major disadvantage is it doesn’t convey any spatial

information. For texture information, there have been works

such as Gabor Transform [3] and Local Binary Patterns [4]
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