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basic k-means algorithm:
1: select k points randomly as the initial centroids
2: repeat
3: form k clusters by assigning all points to the closest controid
4 recompute the centroid of each cluster
5: until the centroids don't change
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Density-Based Spatial Clustering
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DBSCAN algorithm:

: label all points as core, border, or noise points

: eliminate noise points

. put an edge between all core points that are within Eps of each other

: make each group of connected core points into a separate cluster

. assign each border point to one of the clusters of its associated core points

s WwWN =
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DBSCAN: Core, Border, and Noise Points
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Tan, Steinbach, Kumer. Introduction to Data Mining
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DBSCAN: example of Core, Border, and Noise Points

Original Points

Point types: core, border
and noise

Eps =10, MinPts = 4

source: Tan, Steinbach, Kumer. Introduction to Data Mining
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DBSCAN: example clusters

Clusters

source: Tan, Steinbach, Kumer. Introduction to Data Mining
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0oooooo (1/2)

k = 3 # k clusters
re = /7 (\d+)\s+(\d+)/
INFINITY = Ox7fffffff

# read data
nodes = Array.new # array of array for data points: [x, y, cluster_index]
centroids = Array.new # array of array for centroids: [x, y]
ARGF.each_line do |linel
if re.match(line)
¢ = rand(k) # randomly assign initial cluster
nodes.push [$1.to_i, $2.to_i, c]
end
end

round = 0
begin
updated = false

# assignment step: assign each node to the closest centroid
if round !'= 0 # skip assignment for the 1st round
nodes.each do |nodel|
dist2 = INFINITY # square of dsistance to the closest centroid
cluster = 0 # closest cluster index
for i in (0 .. k - 1)
d2 = (node[0] - centroids[i][0])#*2 + (node[1] - centroids[i] [1])x*2
if d2 < dist2
dist2 = d2
cluster = i
end
end
node[2] = cluster
end
end
25
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0000000 (2/2)

# update step: compute new centroids
sums = Array.new (k)
clsize = Array.new(k)
for i in (0 .. k - 1)
sums[i] = [0, 0]
clsize[i] = 0

end
nodes.each do |nodel
i = node([2]

sums [i] [0] += node[0]
sums [i] [1] += node[1]
clsize[i] += 1

end

for i in (0 .. k - 1)
newcenter = [Float(sums[i][0]) / clsize[i], Float(sums[i][1]) / clsize[il]
if round == 0 || newcenter[0] != centroids[i]l[0] || newcenter[1] !'= centroids[il[1]
centroids[i] = newcenter
updated = true
end
end

round += 1
end while updated == true
# print the results

nodes.each do |nodel

puts "#{node[0]}\t#{node [1]}\t#{node[2]}"
end
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