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Introduction 
The purpose of this project is to research what computer vision techniques can be used 
to accurately determine what the weather is like by analysing an image of ‘outside’. As 
the project involves determining if a computer can correctly identify the weather from 
analysing an image, the best solution would be to research vision techniques related to 
image segmentation, for cases where unwanted information needs to be extracted to 
allow for for specific regions to be analysed. 

Computer Vision Technologies 
For this project, 2 free to use open source computer vision libraries were researched for 
this project. They are as follows: 

OpenCV 

Advantages 
● It’s free 
● Open source 
● Huge library 
● Wide range of Platforms and Devices 
● Works with various different programming languages 

- C++ 
- Python 
- Java 

● Big Community 
● Good Documentation 

Disadvantages 
● Learning Curve involved 
● Python has poor documentation compared to C++ 
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SimpleCV 

Advantages 
● Free 
● Open Source 
● Uses Python only 
● Easy to use 

Disadvantages 
● Poor Documentation 
● Poor support base 
● Difficult to find resources 

Technology Choice 
For this project I decided to use OpenCV over SimpleCV because of it’s better 
documentation and much more tutorials available. Also, I decided to use the Python 
programming language instead of C++ for the simple reason that I find much easier to 
code with, and the documentation for the python code is easier to understand than the 
C++ documentation. 

Image Segmentation 

Blurring/Smoothing 
Image blurring, also called image smoothing, works by applying a filter/kernel through 
the entire image, by calculating and blurring a pixel's neighbouring value based on what 
type of kernel is used. There are many types of blurring techniques such as averaging, 
Gaussian blurring, median blurring, etc. But the only main difference in each technique 
is the type of filter used to blur the image. 
 
The benefits of of blurring is to remove noise from an image. Specific regions in an 
image are much easier to analyse if there is less unnecessary information present in the 
image. 
 
This technique would be useful for this project by removing unnecessary edges in the 
case of the need to apply an edge detection algorithm for example, to the image. 
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Figure.1: An example of blurring an image. [1] 

 

Edge Detection 
Edge detection works by finding points in an image where the image brightness 
changes sharply. It used commonly used in conjunction with blurred grayscaled images. 
There are many different types of edge detection also, such as canny edge detection, 
Sobel edge detection, etc. 
 
Edge detection is widely used in computer vision, in particularly the area of feature 
extraction. It is commonly used as the first step in extracting information from an image.  
 
This technique would be useful for this project in cases where the horizon or other 
structural information of importance to extracting the sky region from an image is 
necessary. 
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Figure.2: Edge detection example. [2] 

 
The image in figure 2 illustrates of how edge detection could be used for extracting the 
sky region from an image 

Thresholding 
Thresholding converts a grayscale image to a binary image. This method works by 
replacing every pixel value below a threshold point (a value between 0 and 255) to be a 
black pixel, and any pixel with a value above the threshold point, a white pixel. The 
threshold point either manually defined, or it is automatically calculated depending on 
what threshold technique is being used. There are many types of thresholding 
techniques, such as simple thresholding, adaptive thresholding, Otsu’s method of 
thresholding, etc. 
 
Thresholding is the simplest approach for segmenting an image. It is commonly used for 
isolating important regions of interest from an image, which makes it easier to analyse a 
specific piece of information. 
 
Thresholding works better in images where is a significant difference in contrast within 
the image. As the images below indicate, where the darker tree line is easily identifiable 
from the original image. This option could work in such cases for extracting the sky 
region from an image 
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Example of thresholding. [3] 

Image Analysis 

Colour Detection 
Colour detection works by stepping through each pixel in an image to find it’s colour 
value. To find an object based on colour, a range of colour values will need to be 
defined to get the upper and lower boundaries for the colour. Regions of colour will be 
identified If a pixel’s value falls between the defined range. 
It is a useful technique to extract regions of interest based on colour.  
This approach could allow for the colour blue to be detected from the sky region of an 
image. 
The image below illustrates the colour blue being identified from the image. 
 

 
[4]  



What’s it like Outside? Research Manual Dermot Rossiter 

7 

Similar Research 
Some similar research has been done which will be of interest for the implementation of 
how to use computer vision techniques for this project. These studies are primarily 
related to detecting the sky region from an image. 
 
Research carried out by Sarhad University of Science & Information Technology [5], 
proposed a way to detect the sky from an image, based on pixel colour classification 
using RGB values. They believe that their approach produced “accurate, fast and 
simple” results. 

Conclusion 
For the purpose of this project, edge detection will be tested as an option for finding the 
horizon to try and segment the sky from the image. 
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