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Member star inference model based on DBSCNA clustering algorithm

Chen Ruibin Cao Bowen Yang Ziyu

Abstract: The Hyades is located in the constellation Taurus and is the closest open star cluster to Earth. Its member stars are more than 300, and there
are many bright stars visible to the naked eye. According to the observation data of the Hipparcos satellite, the distance and motion of the relevant stars can
be measured with a high degree of accuracy, so as to conduct a more accurate study of the Hydrangea star cluster. This paper studies and classifies the data
in the data set by exploring the different characteristics of the Hyde star cluster from other star clusters, determines the member stars of the Hya star cluster,
and draws a H-R diagram.

Firstly, the absolute magnitude is calculated by using the Poussen formula, and the first H-R diagram is drawn with the color index and absolute
magnitude as the axes. Considering that the classification of stars is related to their position in three—dimensional space, the position map of all stars in
three—dimensional space is calculated from the right ascension, declination and parallax in the data set. According to the data, the Hyaloid star cluster is a
spherical star map, It is speculated that the densely scattered points in the figure are the positions of the Hyades. Therefore, k—dist is used to determine the
neighborhood parameters, and the density—based DBSCAN clustering algorithm is used to obtain the cluster centers. The data set was screened again by
the cluster center, and a classification model was established. Finally, the member stars and their H-R diagrams of the Hyades were determined.

Key words: H-R diagram; DBSCAN clustering algorithm; k—dist;

1. L2 F K R 2RV H T — A YRR A, RIS EALEREE, fTATE S ARIE A
WP EE x, y HaBx R E R OER B-V 5400 245 TE = B [ A AR, ARFRHO A REH, F(afe) 4Bl m e A
Amag, FF Matlab {8 0T UG 22 B 6035 BT B JRBA R 14« HIFRES . e . M IR AERIELL pe B0 =4 B 23 ] iy
.- stk ARFR(x, v, 2)FT AL F 2300
d= (1)
x =decosa (2)
y = d sina (3)

z=d (4)
A
Pl 1 i -
BT PR TS 22 SR, B2 A 1

TE[21,23Fu N A AL

o3 Kl e A B Y R A R B L aﬁ\\\\\\\\\\\// o
100
8- e R . 50 50
ol - P 3 fEALAE = A B A A A A% L
il PP OBRLLAL B O A AT A ey, HO— BRI, FRAT1IE
| AT AR A L 5 B My He L R BT AE R L

TESETTR, SR A 22 O A T 5 A A L O
oo A ST AT AR T 0 2679 A~ SR e 8 i 25 A PH 22 1 8 DA 2
T FBRARE A5 58 1 AR 2RI S R b R A e A B L T
S R i R BB SEAX L, L SCE IXORE L, R
[&] 2 HELWS Ab B S Bk FE SR BT R R R
16 R BESWTLIE, FATAT AR A28 . ARE A AE AR 2 FR A T P40 L5

190



PRt

m2=m1+5_5 (5)

HAM R s R i BEFE 1000/Plx, DU R GRS
B x i, HEXFERSA y i, FRUCR Matlab {6 AT L fE— 3522 1)
SRR 2 U B

AEFE G

K 4 HE—B A AR

2. F|F DBSCAN BREE Z R FIUR

TEREE R A IRZ (RA). #~745 (DE) A2 (Plx ) AIAZ
TR 2719 Wil RE = e BRI EE, BATTUERTER
RERUS T B ER X, Wt E R, A R, R
RULFRERIER, ERSR R T, TRATA IR HHEw
R = G R T AR A Xl S e R LB, O T HIERA
BATIHEIRT , RIS ISR AL 71 DBSCAN 553X AR R IR 61X 5
ANEAR AT R

FERFEZAT, FAITF B0 E SRS H (O MinPts), 1 TFHEAER
WK, SRS EHER R R, BATBIA— SRR o
AR RI—k JTARSRE, W k-dist SRHfE SRS

ABELSH( Eps, MinPts )& DBSCAN B8 21 Wi 25,
N BERAORAT TEE R, DBSCAN BB LA 3 U b7
Bl P S RS k N GEAREE RS (KNND ) fHE“DBSCAN Y4
WS N TR T M A SR, AR KNDD 5955
M 5% B A R AERR AR 3D B 2 ] B AR ] A0 Af A o

O N e R /955§ S E A 55 § E AL R AYRR
cEsE G, j) G=j) .

25

E(i, j) = (o)

o, n REdEAEE, SRS | S E AR
PIEARRSE n 4t (n=1, 2, 3) FRMEALME, PRI N- 1Ry
E (i, j) BB, KEEETH TP R el LSS5 i BiSH A1
KNND {H (k=1, 2, 3 , N=1),

T WS EiE—2UH 3D $dladE b kKNND R0 TAEBREE,
O R EE O N, ZERRES 3D HEE 43 (a5 A AT PR
WHLNV W, I8 2T — 0 51 B LA kAl 48 s BT o B i (A

3
n=1 (C{in—ﬂ.}
Qin Ajn

sy v (K SN s o E e « mstes

AEy /AR - sapeP nppn i F ot i
[4 (7)
Ek £ (8)

_Q;lﬂ_lf3i (9)

OFFTRMG RS k ANRITAB AR k ARG n T ZeAg 88,
PRI Ay 1 % AT A2 3D R 25 (0] ol 2R 50 4 L Y S 45
T BT ASAERT SR kRl 48 A B LR & A T
TIE, AN S 35 A 38 B R O T B B B R ) A R B LA
PURE/MRZ

k—dist FIH A AARFOR BRI 4 (—MER ) SERE k 4

TR PR R ES s AR AN T — k—dist BEES{E A5
SR EIAEL

Mok AfRR, FEREARR, BEARRRREE k RKICEY, R
FaiE. 78 k=3 Ml k=4 BHEGET TR, TERINM k=3 (2 4) £
A Minpts Z80PH

SRS Minpts FUEE 20052, % FRFGEOME, BN A
DBSCAN S35t k=3 FEA75HRE, DI EARIER IR 0.24,

ARSI R, BEARALE R TRE .

DBSCAN Clustering (¢ = 0.24, MinPts = 3)
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