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SEOGEE R 5T, SIS A T R S R,

1 HEFEESs
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Table 1 The dataset of active regions detection and tracking
el ik KR 5 WA YR H i N [ / 1) B FEA S
D1 HMI Ll 2011.01.01-2017. 12. 31 16 361

Ygk/ ik
2011. 11. 01-2011. 11. 30/12 4}
4 D2 HMI R B 33 515
2017. 03. 20-2017. 04. 20/12 43
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Fig. 1 YOLOv3-spp network structure diagram
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Fig.2 Active regions re—identification network structure diagram
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AT HBICLE LRSS, 2 3 VEANSIH T D6 MIRRAE AR IR ER S R, 45 2—6 511K
Bl X5 2 M, 557 FIPEEAH T ARDTM J53% 5 NOAA Ayt 45 AN B AR RS 0. Lh
BT AR12185 T+ 10 A 5 HHBL, {H NOAA T 7 H A FFUfibrid; AR12183 A4 NG 5)
X, 710 H 5 HIER T 7, —H2 14 HAWKR, HiZGE8) X —H A NOAA FriE; AR12173
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Table 2 The tracking results

Hdh (ARDTM N
o NOAA  ARDTM  ARDTM  NOAA-(ARDT  ARDTM-(ARD
£ I B NOAA) /NO
kUi gh g R NNOAA MNNOAA) TMNNOAA)
B AA
D3 MDI  2005. 03. 01-2005. 03. 31/24 /NI 68 72 62 6 10 91. 18%
D4 MDI  2000. 07. 12-2000. 08. 11/24 /NI 410 415 398 12 17 97.07%
D5 HMI 2010. 11. 05-2010. 12. 04/24 /NI 103 108 91 12 17 88. 35%
D6 HMI  2014. 10.01-2014. 10. 31/24 /NI 225 277 204 21 73 90. 67%
il 806 872 755 51 117 91. 82%

%3 D6 HIREISIRERER
Table 3 The tracking results of D6 dataset

NOAA ARDTM ARDTM NOAA- (ARDTM ARDTM- (ARDTM

H H/E
ghER Zh NNOAA MNNOAA) MNNOAA)
AR12171 C AT FITHIE 2%, NOAA {3fRics NOAA
2014-10-1 10 10 9 1 1
R J HEFRTE AR12182;
AR12175 T4 FITHIVH 2%, NOAA {/3fRics NOAA
2014-10-2 9 9 8 1 1
R JHEFRTE AR12182;
AR12173 C AT FITHIH 2%, NOAA {/3fRics NOAA
2014-10-3 8 10 7 1 3
R AR AR12182. AR12183. AR12184;
2014-10-4 10 9 9 1 0 AR12172 E A HTH 2%, NOAA ATifRic s
AR12176 T A FITHIVE 2%, NOAA f/3fRics NOAA
2014-10-5 9 10 8 1 2 R FRy: AR12185; ARDTM A5yd:{H NOAA Aehw
11 ANEEIX
AR12176 F1 AR12180 TS AA>HIHITH 2%, NOAA /3
2014-10-6 9 9 7 2 2 FRic; NOAA & K BARIE: AR12185; ARDTM ARyt {E.
NOAA ARRVE 1 ANMEB)IX
NOAA & J2 I FRyd: AR12186; ARDTM A733:{H NOAA
2014-10-7 8 10 8 0 2 B
Abri 1 ANESIX
2014-10-8 9 10 9 0 1 ARDTM A591:4H NOAA A bRiE 1 AMESIIX
AR12181 T N4 HIHITH 2%, NOAA fibRicl; ARDTM
2014-10-9 8 8 7 1 1
FRid{H NOAA Abrid: 1 AMEBIIX
AR12178 1 AR12179 © A HIHITH 2%, NOAA /3
2014-10-10 7 6 5 2 1
FRic: ARDTM #R73:1H NOAA ARFRVE 1 AMFEBNX
&t 87 91 77 10 14
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Fig.3 The detection results images diagram of ARDTM
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Fig.4 ARDTM tracking results of three consecutive frames in the D6 dataset. (a) Oct. 20, 2014 22:48UT; (b) Oct. 21,
2014 23:00UT; (c) Oct.22, 2014 22:48UT.
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Fig.5 From (a) to (k) is the complete tracking result of the number ARI12194 in D6 dataset. From (n) to (t) is the

complete tracking result of the number AR09093 in D4 dataset.
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Fig. 6 (a) The change of magnetic flux of the AR12194; (b) The change of magnetic flux of the AR09093.
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A Detection and Tracking Method for Active Regions

Based on Deep Learning

Zhu Jian', Yang Yunfei'’, Su Jiangtao’, Liu Haiyan', Li Xiaojie', Liang Bo', Feng
Song'
(1. School of Information Engineering and Automation/Key Laboratory of Applications of Computer Technology of the Yunnan
Province, Kunming University of Science and Technology , Kunming 650500, China;

2. Key Laboratory of Solar Activity, Chinese Academy of Sciences, Beijing 100101, China)

Abstract: Active regions(ARs) are the primary source of energy for various solar

activities. The violent solar activities adversely affect human living environment.
Therefore, accurate detection and tracking of ARs are very important for monitoring
and forecasting the space weather. In this paper, we propose an AR detection and
tracking method (ARDTM) based on the deep learning model comprising of the
YOLOv3-spp and DeepSort. This paper solves the problem that one AR is
mis-detected as multiple ARs, or multiple ARs are mis-detected as an AR. Besides
that, it captures the new ARs and terminates the disappeared ARs in time. The method
improves the precision and recall of detecting and tracking ARs. It can be used for
detecting and tracking ARs in the solar full-disk longitudinal magnetograms observed
from different telescopes, or different time interval series-images.
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