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KMeans Clustering Tutorial
using Iris Dataset
------------------------------------------------------------------------------------------------------------------------
Ensure you have a suitable environment open, and that you have a working instance of Jupyter Notebook.

1. Open Anaconda Navigator and ensure you are in the environment that you set up. Click ‘Launch’ on the Jupyter Notebook tab.
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2. Once the Jupyter Notebook tab opens in a browser window, choose ‘New’ and in the dropdown menu choose ‘Python 3 (ipykernel)’.
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3. Once a notebook window is opened, you can start coding. 
 Firstly import the packages you will need. For this tutorial you will need:
a. numpy
b. pandas
c. pyplot (from matplotlib)
d. train_test_split (from sklearn.model_selection)
e. KMeans (from sklearn.cluster)
f. Datasets (from sklearn)
Numpy, Pandas and pyplot will be imported using aliases. Importing packages will always be the first step. Once you have coded a cell in Notebook, you will need to click the ‘run’ button to run that cell (looks like a play button, see below).

# Import dependencies and packages needed from sklearn import datasets
import numpy as np
import pandas as pd
import matplotlib.pyplot as plt
from sklearn.model_selection import train_test_split
from sklearn.cluster import KMeans
from sklearn import datasets


4. Now load the Iris dataset into a variable ‘iris’.
# Load iris dataset
iris = datasets.load_iris()

5. Run the cell.
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6. As a note, remember you can name your notebook to be saved for later reference.
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Iris Dataset
	The Iris dataset was created by R.A. Fisher, UCI.
	It can be accessed here: https://archive.ics.uci.edu/ml/datasets/iris 
This dataset is good for pattern recognition and the datapoints represent three classifications of iris types with features giving sepal and petal width and length.
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7. It is possible to print the description of the dataset.
print(iris.DESCR)

What three types of iris are there?
What are the features (attributes)?
How many datapoints are there?
8. The dictionary keys can also be printed.
print(iris.keys())

9. We should now transform the data to a Pandas dataframe, then inspect the data by printing the dataframe. Run the cell.
# Convert keys to Pandas dataframe and create a label target column
df = pd.DataFrame(iris.data, columns = iris.feature_names)
df['target'] = iris.target
print(df)

How is this data displayed?
Is the distribution random?


10. Let’s get the parameters for the KMeans algorithm / model just so we can observe the adjustable parameters to fine tune. Run the cell.
KMeans().get_params()
	
You can also check the parameters at the SciKit Learn website:
https://scikit-learn.org/stable/modules/generated/sklearn.cluster.KMeans.html 

11. We now need to prepare the data further:
a.  Create variables for the features (X) and the labels (y).
# Store features
X = iris.data
# Store target (labels)
y = iris.target

b. Split the data into training set and testing set. Why do we do this?
# split the data into train and test sets
X_train, X_test, y_train, y_test = train_test_split(X, y)

c. Now view the data.
# view feature data
X[:]
d. Run the cell.
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		How does this data appear?

12. Now we will create, fit and predict using the KMeans model:
a. Create our KMeans model into a variable (KMClust) and set the parameters:
· n_clusters – The number of clusters we want to generate.
· Init – A callable array to determinesampling based on empirical probability to select initial clusters (k-means++ is the default, a greedy algorithm.
· n_init – The number of times the algorithm is run using different centroid seeds.
· random_state – randomises the choice of observation centroids.
· Verbose – verbosity mode, 0 is default, 1 is chosen so we can follow the process.
# Create a model
KMClust = Kmeans(n_clusters = 4, n_init = 10, random_state = 42, verbose = 1)

b. Fit the training data to the model created.
#Fit the training data to the model
y_pred = KMClust.fit(X_train)

c. Now run the predict method on the testing data.
#Predict the targets (labels) of test data
KMClust.predict(X_test)

d. Run the cell.
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	What do you notice happening?

13. Show the model predictions. Run the cell.
# Show model
print(y_pred)

What does this show?
14. Look at the cluster centroids. Run the cell.
# Get the cluster centroids
print(y_pred.cluster_centers_)

15. Get the type and an array of the cluster labels. Run the cell.
# Get the cluster labels
print(y_pred.labels_)
type(y_pred.labels_)

What type is it?
16. Use matplotlib pyplot to visualise the clusters in a scatterplot. Run the cell.
plt.scatter(X_train[:, 0], X_train[:, 2], c = y_pred.labels_)
plt.title("Three Clusters")

What do you notice from this?
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# Inport dependencies and packages needed fron skLearn import datasets
import. numpy as np

import pandas as pd

mport matplotlib.pyplot as plt

#roa sklearn.model_selection import train_test_split

from sklearn.cluster Import Kieans

#roa sklearn import datasets

# Load iris dataset

iris - dtasets. load_iris()
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