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‘Cluster Example: Mean Shift

( » Centroid based method

» From neighborhood, find direction to increase
density of points

Regionof |
| interest

» Shift the centroids toward higher densities based on =
Mean Shift vector:

ZX]GN(X,‘) K(XJ - X")Xj

m(x;) =
ijeN(x,-) K(x —xi)
» Can set number of clusters automatically Airborne LIDAR Remote Sensing for Individual Tree
Forest Inventory Using Trunk Detection-Aided Mean
S NOt fOr Iarge Scale problems dUe tO repetetive Shift Clustering Techniques, Chen, et al

searches

VSB TECHNICAL ITAINNOVATIONS
|| UNIVERSITY | NATIONAL SUPERCOMPUTING
1" oF osTrAvA | center



‘Cluster Example: Mean Shift

import numpy as np
from sklearn.cluster
from sklearn.datasets

import MeanShift, estimate_bandwidth

import make_blobs

# Generate sample data

centers = [[1, 1], [-1, -11, [1, -1]1]

X, _ = make_blobs(n_samples=10000,
centers=centers,
cluster_std=0.6)

# Compute clustering with MeanShift

# The following bandwidth can be automatically

# detected using

bandwidth = estimate_bandwidth(X,
quantile
n_samples=

.2,
00)

ms = MeanShift (bandwidth=bandwidth,
ms.fit (X)

labels = ms.labels_

cluster_centers = ms.cluster_centers_

bin_seeding=True)

labels_unique = np.unique(labels)
n_clusters_ = len(labels_unique)

print ("number of estimated clusters,:,%d" % n_clusters_)

e il

# Plot result
import matplotlib.pyplot as plt
from itertools import cycle

plt.figure (1)
plt.clf ()

colors = cycle(’bgrcmykbgremykbgremykbgremyk’)
for k, col in zip(range(n_clusters_), colors):
my_members = labels == k
cluster_center = cluster_centers [k]
plt.plot(X[my_members, 0], X[my_members, 1],
plt.plot(cluster_center[0],
cluster_center [1], ’o’, markerfacecolor=col,
markeredgecolor='k’, markersize=14)
plt.title(’Estimated number of, clusters:, %d’ % n_clusters_)
plt.show ()

col + 7.7)

Estimated number of clusters: 3

Python source code:

» Mean Shift Clustering

VSB TECHNICAL
‘l ‘I UNIVERSITY
1" oF osTRAVA

ITAINNOVATIONS
NATIONAL SUPERCOMPUTING
CENTER



https://scikit-learn.org/stable/auto_examples/cluster/plot_mean_shift.html

‘I\/Iodel Selection Example: Cross-Validation

( » To avoid/minimize overfitting, three data
sets are used:
» Training data: Which is repeatedly used
to train a model over different sessions
» Validation data: After each training
session, evaluate the model performance

» Testing data: After all sessions, evaluate } e ‘ }
X D e
the final model performance ’
» Function train_test_split(...) aids (T e e ([
. . spita | Foldd || Fola2 | Foids || Foiaa || Fous |
Wlth creatlng the f0|ds spit2 | Fold1 || Fold2 | Foids || Foiaa || Fous | .
» Problem: This removes quite a (large) sk "T“‘W"T‘mﬁ“
Split4 Fold 1 Fold 2 Fold 3 Fold 4 Fold 5
number of samples from training and adds s [ [Pz [ (o Nl
bias towards training and valiation data! rrasvatiion { Tostoaa |
» Solution: k-fold Cross-Validation (CV) From scikit-learn documentation:

» Cross-Validation Workflow
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https://scikit-learn.org/stable/modules/cross_validation.html

‘I\/Iodel Selection Example: Cross-Validation

from sklearn.model_selection import (TimeSeriesSplit, KFold, ShuffleSplit,
StratifiedKFold, GroupShuffleSplit,
GroupKFold, StratifiedShuffleSplit)

import numpy as np

import matplotlib.pyplot as plt

from matplotlib.patches import Patch

np.random.seed (1338)

cmap_data = plt.cm.Paired

cmap_cv = plt.cm.coolwarm

n_splits = 4

# Generate the class/group data
n_points = 100
X = np.random.randn (100, 10)

percentiles_classes = [.1, .3, .6]
y = np.hstack ([[ii] * int (100 * perc)
for ii, perc in enumerate(percentiles_classes)])

# Evenly spaced groups repeated once
groups = np.hstack([[ii] * 10 for ii in range(10)])

cvs = [KFold, GroupKFold, ShuffleSplit, StratifiedKFold,
GroupShuffleSplit, StratifiedShuffleSplit, TimeSeriesSplit]
for cv in cvs:
this_cv = cv(n_splits=n_splits)
fig, ax = plt.subplots(figsize=(6, 3))
plot_cv_indices(this_cv, X, y, groups, ax, n_splits)

ax.legend ([Patch(color=cmap_cv(.8)), Patch(color=cmap_cv(.02))],
[’Testing,set’, ’Training,set’], loc=(1.02, .8))
# Make the legend fit
plt.tight_layout ()
fig.subplots_adjust (right=.7)
plt.show ()
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Python source code:

» Visualizing cross-validation
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https://scikit-learn.org/stable/auto_examples/model_selection/plot_cv_indices.html

Demo: cuML

cuML can replace some scikit-learn functions
In the demo we substitute k-Means

The demonstration identifies a compressed color palette with clustering

vV vV v v

Even with data transfer to GPU, a simple case can show significant speed-up
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