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Fig.1 The distribution of the 1046 sample stars in the 3D velocity space (proper motion and radial

velocity). pmRA and pmDEC indicate, respectively, proper motions in the right ascension and

declination directions; RV indicates radial velocity.
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Fig.2 The distribution of the 1046 sample stars in the standardized 3D velocity space. pmRA’ and

pmDEC’ indicate, respectively, standardized proper motions in the right ascension and declination

directions; RV’ indicates standardized radial velocity.
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Fig.3 The kNND distribution of the 1046 sample stars in the standardized 3D velocity space
(k=1,2,3,4,5,6)
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Fig.4 The distribution of the 497 3D kinematical members (red dots) and field stars (black dots) in the

3D velocity space (proper motion and radial velocity)
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Fig.6 The spatial distribution of the 497 3D kinematical members (red dots) and field stars (black dots)
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Fig.7 The color-magnitude diagram of the 472 3D kinematical members in our previous work (dots) and

the extra 25 members obtained in this work (crosses)
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Determining 3D Kinematical Members of the Open

Cluster NGC 188 with the DBSCAN Clustering
Algorithm

GAO Xin-hua ~ WANG Chao  GU Xiao-qing = XU Shou-kun

(School of Information Science and Engineering, Changzhou University, Changzhou 213164)

AsstracTt In order to obtain clean cluster members in the three-dimensional (3D)
velocity space (radial velocity and proper motion), we construct a standardized dimen-
sionless 3D velocity space. We use the k-th nearest neighbor distance (kNND) method
to estimate the input parameters of the DBSCAN (Density-Based Spatial Clustering of
Applications with Noise) clustering algorithm based on the assumption that the kNNDs
of cluster members slowly increase with increasing the k value. Finally, we use the DB-
SCAN clustering algorithm to obtain 497 candidate members, which are very likely the
cluster members.

Key words open clusters and associations: individual: NGC 188, stars: kinematics and
dynamics, techniques: radial velocities, Hertzsprung-Russell (HR) and C-M diagrams
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