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1) Core point
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1. What 1s DBSCAN?

http://www.francescogrigoli.it/tutorial/how-dbscan-clustering-algorithm-works-an-easy-guide-thorugh-sketches.html
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2. Training DBSCAN

ot or2to| H
- 1) € (eps) : clusterg &-d3t7] et [0 AHZE

- 2) minPts : clusterg &-35t7| {5 2ot x[A0 H 7=

Input: N objects to be clustered and global parameters Eps, MinPts.
Output: Clusters of objects.

Algorithm:
1) Arbitrary select a point P.
2) Retrieve all points density-reachable from P wrt Eps and MinPts.
3) If Pis a core point, a cluster is formed.

4) If Pis a border point, no points are density-reachable from P and
DBSCAN visits the next point of the database.

5) Continue the process until all of the points have been processed.
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Parameter Estimation : (1) € (eps)
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2. Training DBSCAN

Parameter Estimation : (2) minPts

(1) DAFY Y AL minPts >= D+12! ( Rule of Thumb )

(2) =2 3 O] 4
- minPts =1 : 21Z212| HO| Z= StLE2| cluster
- minPts = 2 : Hierarchical Clustering

- rEfM, minPts= 3 0|2 2 5t= A0| £2

(3) Outlier?} B2 H|O|E Y=, minPts&= 2 A|!



2. Training DBSCAN

Time & Space Complexity

(1) Time complexity : O(n”2)

- 2+2tol MOl core point2! X| 2Ol5t= 1P &
-l He =28 H, LIHX| E=0| €E AHel Lo [A=K] Al Lt

- efficient data structure2 O(n * log(n))7tX| 2L = A S

(2) Space complexity : O(n)
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3. Pros & Cons of DBSCAN

Pros
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cons
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4. Python Code for DBSCAN

(1) At 2 Package Import

from sklearn.cluster import DBSCAN

hyperparameter 2 £

e 1) min_samples_list : clusterddE &5 2Rt X|29| data 7=
o 2) eps_list:cluster@d= [Tt Z|CHE| 72

——epsilon



4. Python Code for DBSCAN

(2) x| =9 hyperparameter EFAY min_samples_list = [2*i for i in range(2,10)]
eps_list=[10«i for i in range(1,20)]

( Min_sample 22 ) (eps £E)
def dbscan_hvperparameter(X,min_samples list,eps_list, top NJ:
ss dict=dict()

for min_samples in min_samples |ist:
for eps in gy =S

silhouette = silhouette_score(X, dbscan.labels_)
ss_dict[(min_samples,eps)]= silhouette
num_of_clusters = len{set(dbscan. labels_))
It num_of_clusters>2:
print('Silhouette score of "min_samples={}" and "eps={1" is {}, and number of clusters is {}'.
format(min_samples,eps,silhouette, num_of _clusters))
except Exception:
pass
return ss_dict



4. Python Code for DBSCAN

(2) £[H 9| hyperparameter &

min_samples _list = [2*i for |
eps_|ist=[10*i for i

in range(2,10)]
in range(1,20)]

ss_dict = dbscan_hvperparameter(pca_df_temp.values,min_samples_|ist,eps_|ist)
executed in 1.57s, finished 12:22:35 2021-01-18

i lhouette score of "min_samples=4" and "eps=50" is -0,2072477431665968, and number of clusters is B
ailhouette score of "min_samples=4" and "eps=60" is -0.09061007 14107247, and number of clusters is 4
ol lhouette score of "min_samples=6" and "eps=60" is —0,0500568613307 7893, and number of clusters is 3
o lhouette score of "min_samples=6" and "eps=50" is 0,18362328384661317, and number of clusters is 3
ol lhouette score of "min_samples=10" and "eps=60" is -0.10143286272332545, and number of clusters is 3
i lhouette score of "min_samples=12" and "eps=B0" is -0.10221356552203917, and number of clusters is 3

Silhouette score: (Bad) -1 ~ 1 ( Good )

dbscan = DBSCAN(eps=80, min_samples=6).fit{pca_df temp.values)



4. Python Code for DBSCAN

(3) XX 9| hyperparameter
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dbscan. labels

executed in 10ms, finished 12:22:49 2021-01-18
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4. Python Code for DBSCAN

(4) 1t

unigue_elements, counts_elements = np.unique(dbscan. labels , return_counts=True)
cluster _count = dict{zip{unique_elements, counts_elements) )

executed in 5ms, finished 12:23:00 2021-01-18

cluster count

executed in 8ms, finished 12:23:01 2021-01-18
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4. Python Code for DBSCAN

(4) 1t

pca df _templ'cluster']l=dbscan. labels_

executed in 6ms, finished 12:23:01 2021-01-18

sns.scatterplot{x="PC1"',v="PC2" ,hue='cluster', legend="full'

executed in 157ms, finished 12:23:01 2021-01-18

<matplot | ib axes. subplots AxesSubplot at Ox1Te346d6800:>
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