
Week 9 Code Examples, CSC 400, Spring 2024 
 

1. Image processing 
2. Geospatial analysis 
3. Outlier analysis/Anomaly detection 
4. Visualization 

 
Image Processing 
 
We’ll load packages and a sample image to work on. 
 

 
 
We look at some image properties and bring in a second image to work on. 
 

 
 
After modifying an image, we can save it. In this example, we’ve reduced the quality of the image from 
the default of 100 to 85. 
 

 
 
We can look at some properties of the image. 
 

 



 
We can manipulate the color of the image. 
 

 
 
We can also manipulate the image. Here, we find the negative of the image, and adjust the contrast. 
 

 
 
We can crop and transpose the image. 
 

 
 
We can do spatial transformations like rotations. 
 

 



We can also apply various filters to the image. 
 

 
 
We can add noise and then use a filter to remove most of it. 
 

 
 
Let’s see what happens when we manipulate the package logo. 
 

 
 

 
 
We can also vary the thresholding. 



 
 
We can experiment with image segmentation and make a Voronoi diagram. 
 

 
 
If we can segment the image, we can also rearrange the elements. 
 

 
 
We can fill spaces with color, or add an image onto another one as a watermark. 
 

 



 
 
Geospatial Analysis 
 
Analyzing geospatial data can be quite different from traditional statistical data, so this will just be the 
barest glimpse of this massive field. First, we load package, and import and plot the data. 
 

 
 
We can load earthquake data and plot it on a map of the world. 
 

 
 
We can also plot dataframe data using spatial packages, if it’s of the correct format. 
 

 
 



Outliers/Anomaly Detection 
 
We discussed some methods in previous courses, so we’ll start with some basic statistical measures. 
 

 
 
We can use the fact that the boxplot calculates outliers to extract them. 
 

 
 
We can also identify outliers by specifying percentiles. 
 

 



 
 
We can also use z-scores if we want. 
 

 
 
There are a number of statistical tests and filters that we can use to identify outliers as well. The Hampel 
filter uses extreme outliers instead of regular outliers. We also have Grubb’s Test, Dixon’s Test and the 
Rosner Test. 
 

 
 
We can use the results to remove the problematic points. 
 

 
 
The Rosner Test can test multiple points at once. 
 

 
 



There are a number of other packages you can experiment with. One example: 

 
 
The specific package and tests one uses will depend on the kind of data you have. If you have clustering 
or classification data, you’ll use different packages than if you have numerical or regression data. The 
final reference below [6] has an extremely complete list of methods and contexts to consider. 
 
 
Resources: 

1. https://bioconductor.org/packages/devel/bioc/vignettes/EBImage/inst/doc/EBImage-
introduction.html 

2. https://guides.library.duke.edu/r-geospatial 
3. https://pmarchand1.github.io/atelier_rgeo/rgeo_workshop.html 
4. https://pjbartlein.github.io/REarthSysSci/geospatial.html 
5. https://www.geeksforgeeks.org/geospatial-data-analysis-with-r/ 
6. https://rpubs.com/michaelmallari/anomaly-detection-r 
7. https://towardsdatascience.com/tidy-anomaly-detection-using-r-82a0c776d523 
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