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Explain the following with respect to Matplotlib along with examples. 

1. Labels 
2. Titles 
3. Text 
4. Annotations 
5. Legends 

[10] CO3 L1 

2 a Explain the different geospatial visualizations with examples? [10] CO4 L2 

3 
a 

b 

Explain GeoJSON format. 

Why is geoplotlib preferred over matplotlib for geospatial data visualization? 

[4] 
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4 
a 

 

b 

Explain how univariate and bivariate distributions are visualized in seaborn 

with examples?  

Plot the following in matplotlib: 
1. Bubble plot 
2. Box plot 
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Explain basic image operations of matplotlib? 

How to create & close figures in matplotlib? 
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6 
a 

b 

Explain seaborn figure styles. 

Explain the parameters controlling the scale of the plot elements. 

[5] 
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Answers: 

 
1.   

a.  

 

 

 

 

 

 

 

Annotations 

 

Annotations are used to annotate some features of the plot. In annotations, there are two locations 

to consider: the annotated location, xy, and the location of the annotation, text xytext. It is useful 

to specify the parameter arrow props, which results in an arrow pointing to the annotated location. 
 



 

 

 

 



 

 

2. Voronoi tessellation, Delaunay triangulation, and choropleth plots are a few of the 
geospatial visualizations. 
 

 



 

 

 

 

 
3.     

a.  

b.    

i. Matplotlib is the commonly used visualization library in python. 
ii. However, Matplotlib is not designed for this task because its interfaces 

are complicated and inconvenient to use.  
iii. Matplotlib also restricts how geographical data can be displayed. 



 

iv. Cartopy is a Python package designed to make drawing maps for data 
analysis and visualization easy. 

v. Basemap is a great tool for creating maps using python in a simple way. 
It's a matplotlib extension, so it has got all its features to create data 
visualizations 

vi. The Basemap and Cartopy libraries allow you to plot on a world map, but 
these packages do not support drawing on map tiles. 

vii. Maptiles are image file that represents a specific geographic area at a 
particular zoom level. 

viii. Geoplotlib, on the other hand, was designed precisely for this purpose; it 
not only provides map tiles but also allows for interactivity and simple 
animations. 

ix. It provides a simple interface that allows access to compelling geospatial 
visualizations such as histograms, point-based plots, tessellations such 
as Voronoi or Delaunay, and choropleth plots. 

 
 
 

4.   
a. Seaborn offers handy functions to examine univariate and bivariate 

distributions. One possible way to look at a univariate distribution in Seaborn is 
by using the distplot() function. This will draw a histogram and fit a kernel 
density estimate (KDE), as illustrated in the following example: 

                      



 

 

 

 

 



 

 

 

b.  



 

 

 
 

 
 



 

 
5.   

a.  

 

 
Plotting a Single Image  
The plt.imshow(img) displays an image and returns an AxesImage object. For 
grayscale images with shape (height, width), the image array is visualized using 
a colormap. The default colormap is ‘viridis’. To actually visualize a grayscale 
image, the colormap has to be set to 'gray' (that is, plt.imshow(img, 
cmap='gray'). Values for grayscale, RGB, and RGBA images can be either float or 
uint8, and range from [0…1] or [0…255], respectively. To manually define the 
value range, the parameters vmin and vmax must be specified.  
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6.   
a.  

 



 

           



 

      



 

b.  
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