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1 5|5

IR SC B 2 BN H 1T RAR Y ERAE F0 00 DS BT, & 1B 700 Gt 4 B IR AN AR
R, WiEHT R, SRR, BRE, EIE R RIMTES, AT MET PR n
Py B G S BRI IR S R S N R S A T T B, T R X AT
AWM, DL KRR B AR R, MECEH 24 KA BT Bl A7 B i 480K 3
WRITH, t1PTF (Palomar Transient Factory)i® K2 TNTSE! (Tsinghua University
NAOC Transient Survey) A &AM & FIAST3 (Antarctic Survey Telescope, AST3)i&
K. ASTIW R [PIELLA: T R KBEOK S AL BRI KSR TERA . T HAS e,
PR e 2 A AR R SCade bk, 20084, 1 [H 1 E I8 R B % CSTAR (Chinese Small
Telescope Array) UG 7E Fa B KPE UK S5 ABENIBAT, H4RMTH AST3 R F1E H EH 1 552K e
Wt s, tHRIEESE M, 55 F2012FE 20155 E T K515 AST3-1481
26 AST3-2, AST3-3{7E M H. AST3-2/2 /i il Kt B B B K B Be, A B
1£0.5 m, RN AIH4.25 deg?, EEHTAFEFHEP O, BRI RIMTEEL 1E)
B R AZOVEEAE P (AR VR AN DR R 9T, UK B A S0 Sk R R B A7 (12 45 b b
AW 38 B T PR AR B 11 AS [ 7 147 B 338 R SO 36 3123150 RS TAE {4 FH AST3-27E20164F
JEE LI A5 3] 0 B8 4 D A

IR SR T vz A AR I R i 4, BB KIS TR R T REW
IS o] g 28 Ak B B R — AN T I I . Alard S OVH HH 1 EEAGAH ek2 2 H
I 38 R SCAIIER R FH LU A 32 I — AN i, J s PR 1 B %0 R R AR R i 22 R 3R 18 R
PRI AR AE S, AT LR AR A B R AR AR VR, BRARG L A RS 15 2 5k 2 EE b
L% A I B R AR AR AR 1 R R AR YR, A AE SR R AR AN ] et 52 B KBl Bl 3R
M4, A s o, X5 e, B A, XA RE BN A IS (1 5k 22 3R AT X
73, MAXEEN J5 25 A0 BRI 7 A= 0 i 25040 A2 AN IS ). AE B Bl 2 AUl o 156 AL 2%
STARER NSRHAT — 80 RN TN 1) A, ROCE S Ab 2 07 Thi 0 2 e 22k, ook
J&Bailey®s ANFE20074F AL B & T.) (Super Novae Factory, SNFactory)H 42 H 139
RN WLES2E S A W2 R, Hid Breiman "SI H B AL AR AR B AT BE BT AL
), RO REOE A B S 4E R TR 55 . A AR B AR 7 2 2 MBI U
(R 6ARAE S8t I D AR it 2 1R A E 2 B0 W i 18 U R 15 AR R DA N IR AR A G
2, WA 1A HRERE 455 AT IR G B A BE AL AR PRI IS s RE RO R, e — B
TIXPE A A SRR, $ e O A R

2 HEIERTE

AST3-2J&8 T % 45 im0 N EA20.5 m. A 1 3@ MK A 55 A A B <7
(1558, AST3R SIS TR I8 TR AT iz R4 (20220 70 SR J7 THT 350 — B Re R 11 4%
TH2028, 23] AST3-2405%F F-AST3- 11 itk £ B F FRIR AR SK. AST3-200M 5 KA
4.25 deg?, CCD¥IFE 43 ¥R N10560 x 1056014 2, I &G0 R17. N T R LR
MU, AST3 R A A 3R], CCD AR A T AR, X AE 15 Se b a] AL
B BRI, 10560 x 528015 & . AST3-2% FHISLOANKU Ak Kb ki BOE G
AL E20164E FE I RAT 45, AST3-27 15 1571/ K IX, £2352.52 deg?, i I
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185960 s, 13 E]20 5. RN IRIX IR E M5 EN125 A S, 2 BoR IX B R
ARSI A, FEiT 43 21250005K PA_E K, S8l Sk #05.8 TB. WIS 7 24U
w0, A EOL I L, AR AT A T ) 22 HE S 2, A
KA X IR
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Fig.1 Air mass distribution of AST3-2 2016 dataset

PLHRD R A ARZERA = 15:52:00, FR4EDEC = —44:32:23/(12152-4454 K [X A, 2016
B IG5 2 3 A AR AZ 2 780 42 98 (Full Width at Half Maximum, FWHM )R a0 E 21
BI3AT R, AT ULYE— MR S8 (1 S R, AR R 552 T 17 maglIGIR 2 /N 10.17 mag, &
BIHFWHMZ SRR A4

Photometric error vs. Magnitude
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Fig.2 Photometric error distribution of a typical image of AST3-2 2016 dataset
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FWHM Distribution
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Fig.3 FWHM distribution of the images in the sky area 2152-4454 of AST3-2 2016 dataset

RARLELE L — B 18] Hem R A AR AL, IR AAE e 22 5 40 B R A 2 Sk HH I
ARl AEBARRBILT, M5 e w e iinky, R T EBZE R, FTT e
AR 195 K P P 2 T ) 22 T R 4 B e 5 A2 R AR, PEMGORR i 16 250 B AR X b 22 S ok
A AZ Y ), e L RIABRR 1 A5 R A G P AR R AT AR D, 368 3o 1) B 5% 1] 14 22 S oK <3
AT REAAAE AR, DR Z 7, TIGERER KGR, MURAHRIEE, KIGRERE,
HIA AR =

D=T-I®K. (1)

MY B $L (Point Spread Function, PSF)J& 65 2 48 4N A s ' YR I Ho 5 H AR 116
YorAn, W T REIR 2R RGO YRR N B AR K B R RS = R R T E i
Z, PSFRANBFZAFBIA A B2 57, AR E AR, 2SS GRS A HNPSFR ]
REAEARL, SRJ5 FREAT AR, FEPAT PGORR I8 1T 7 220 — Le Tl o B v & A, A4 GO
FERIBR HIE. AR G AR LT3R5 Y8 [l N R AR B2 SRS

2.1 EUEXIST

7E BRI B 7 1T, AR F CCD i 4534 (overscan) IX AT B A (bias)
BIE, SRJG AT P b 320 AT TR FH SExtractor TR AEXT T B AT B shFLANE,
MR RAEN T — DR, B G AEA BN B[R] — R X AT 5, , T i
TR AFAE R ZE, WL Fir 7= A ) PR PT e 7 AR Al 22, 000 WL 00 Bt 3R A7 A P ) 2o 7 v 5
TGRS 5F, K7 — RIX M FTA BHE G — B — A hbs b 2. JRAMEBIFITSHZS B A4
£ grmatch i 2 0 EUE3EAT X 5% FITSHAZ 7 G4t 7 — 82 A T R G EE 45
P TR, AT RASE s R AHE . JRIAIE. DG, BBAE. RS — R
RACHL T (P BR. AEIX— D IRA VN 75 ZEEAT RO B R AR, FITSHE Hl5E R
FRSFAEE A e, FITSHE I TR BRI R G, 8 = A0 550 RS 29148
KRR LR ARG R, B R o th A A RT3 SGAE, AMTE S BRI, B
FEFS N BRIV R, XREFEREWIR I KM w7 R ER. Ik R
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) P A5 B N — AN SO, R P AR XA SO AR il — AN 3 s I B A, 32k
W EE B axt 5522 BG5S % Zh. BAOTEFGRSENEGIENSHEG, ¥
A — R X [ AR BTG BUE T 55 225 G AR b 2. U SR IR R 5 & T
SE, RS B ] — N IRTEAS R B R A B8 0 5 RS O, A o I B 500 1) A 1
BO.5EFWHMKVLE 47, K4fER T RS 55 I ROR.

(a) reference (b) input (c) remap

4 BTG, B EAIH T2 EER (a), FEAIIEIE (b)AIX 5 BEHE (c).-

Fig.4 Example of image registration, reference image (a), input image (b), and remapped image (c) are

shown on the panels.

2.2 EHHIE

] A5 P 0 T e 2 1) ARl A A PR A 5 9K TR A AR 4 SRt [) R A 45 25 1 28 A TR
()22 S, X 7 S i e B A% 45 S EAR I N PSE I X 5, A% & e i G B b
(A T FE AN B N B R (I PSTE. 78 EMR AR It FE r ) — o il iok 35 A5 ok A 45 R AG 0 A%
[IPSF4e BER Al UL AR R I PSF R th gl f& U AEAR G I PSF e i T G A1)
PAT TR, RLERA 1A AR G 5 B R AT e, PSFRATAEBLF]. FA 1@ B A ik
— ik 1 1 M LU PR PR 3031 e B in 2B s i) PR PR A AR

TERRAR 1 2 10 15 Je b e B IK AR S MR IR ER, FRATTANAE e Eb HE 15 381 MR R AL
H. EGHERES/NF LU R R TR

N oton
phot (2)

)
vV Apsfosky

Nonoton [RENMTHH, Ay BRI B REEHEH, ou, BB MENLE R, B
SR N photon N 1% FIF T (035 B BE TR AE L, AN 24 SFWHM2 R IE H. BATT 51N X B &
N EEsK E IR B w,, T FWHMZ, o/ Al R on Bk B 0E B E. FWHMATR Y

de =&
H =2

S/N =

T,
~ FWHMZ02’ (3)

ForARRT I W BT AT DL a0 R I AR BB e R T mORTE 2. B By BIRoR
BEAT T R LR A K R R, X E R ROVE, = EVT, XN EI % mZPy
ZP AR R E 2 AR RLP, — 7Py = —2.51g £, k{3 2 W B )ik o

w;

T — 10-0-4(ZP2-2P1) (4)
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MR HEFWHMIZE BU85K il 5 it & i £ 0 B AR, 8K b i R — 5k 1F o 2 % B, A
MIFITSHNR H A 75K 48 — 31% 2% BRI A bR R &, IR 42— 5 I BCE #E1T &
I, e A K EHEATE LR GG R NI FWHM, JCR IR 1A 5.

* 1 REEGREREGHFWHMELR. 1 ZELFRRERSEEGEITRMBITKE R, RefRTE%E

Efg
Table 1 FHWM comparison between the original images and coadded template, I; to

I; are 7 original images and ref represents the reference image
Sky Area Coadd Ref Il 12 13 I4 15 16 17

0453-4750 4.6 491 509 715 527 4.82 537 570 5.64
0534-5046 4.76 547 494 492 567 559 567 627 6.11
1925-4750 5.02 4.47 537 552 5.09 564 508 501 493
0523-4158 4.77 534 545 6.82 552 5.05 549 498 497

coadded
B 5 E A AR R R R AL, 1o Toy Is R RUAR I HA 135K, coadded R A AR 1%

Fig.5 Comparison of the coadded template image and original images. I, I, I3 show three original

images, and coadded shows the coadded template image.

2.3 E&ER

AT BIHOTPANTSP2 X — 1 {5k 3k AT B 5 AH ). HOTPANTSZ & i PSFAZ
5t AH 98 (High Order Transform of Psf ANd Template Subtraction)44 5, & [1H
T AT G AR, HAZ O SR AR SR B Alard 2516 291 TAE, W LLH 3h 5¢ SR G
M B BUEAIRED IR, X T A — ik B & A I PSEA BT A RIS S 5 1.

3P 58 8 i FRAT T ke 22 G AT D, DG BIE 20, Fi & m T 15 st EAnifE
ZE WA DA B B XIS E FR AR, W 45 SR Bk FH SRR 1R I AL B DA AT Y i, 1S5 1)
VRAERR 72 B BB N IS IR, I8 B D7 v st wT DRl ok, AR I IR BE T B0 2
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R, L FRATT HE 5K P BRI — YRR EE, ST BIES I (0 G AT DG, X BE s mT LR AR
(R AR HH >k

A SCHER 1) TAE B AL R IR 2 20 164F R4 R 504, A ARl R 11 o 240 2 %0
(1), T FE S E e A b — B S A il — TR AR, R WL 073 28] 1) PG R AR 3R 4T AH
8, IR IS S B AN AS I PG AL T B 08 . AR G S IS Ao I ST A 7 B A0 T AR
BTG L, 75 B AR A WU PR AR G 1) 9% 3R s I, o AR BB A AR TR AR A
BIGAFTRR, X 2 A 3RS 22 K540 0 S B 50040 (1) AN [) 2 Ak

AN FH R Ak B PR el A AR A5 1) JER R A, BB R T DA Io s 9 1) T 2 ik 2 O TR R
I SR, AEURH IR R R DR AR DR I PSF A AR 2 B R T PSE, Bt LR 2 &
(FIPSF [F) 4 Jsk T FRIPSF— 5, IX A 5% 2 FE 1R o 2 L DE U BT 79 380 1) S 2

9T B0 AE ER AL B FE I AT SE I, BATTHE R B AT S 1 45 R R VSX (Varibale Star
Index) 2 RMT L. VSXER R R EBENEREER, MR TIEEHRVSXERX
HELGE SR IX P 4 AR A ARSI R, B4 AT LA — R R A . R,
B O B A s A I B, B S RE AT B ST ZR . AR ¥ L
45 B R TS B BEE. N T PRIEFTA AR A A B Rk, FRATERE T &
N BERA TR BRI, B A AR A A5 E AR, 228 2k B A A N 1y s 5 B, FeAT Bk
T 0007-4158 K X AF N 7R, VLEL 421 N5 arcsec, Z1E515 2, TA1AR B AT LA kG HY
Tt B A 1B B RN A,

*2 RERGMUAERPEMZENSRE(RA). 74 (DEC), EF. EFTH(MAG VAR)REE
TR ¥
Table 2 Right ascension (RA), declination (DEC), magnitude, magnitude variation
(MAG VAR), and occurrence number of known variable stars in the result of

residual image photometry

RA DEC magnitude MAG VAR  occurrence
00:04:00 —42:43:56 14.68 0.62 15
00:04:09 —41:08:10 13.68 0.96 15
00:04:51  —42:30:40 15.17 1.07 15
00:05:28 —41:53:14 7.31 7.63 15
00:05:36  —42:11:55 17.29 1.02 13
00:05:53  —42:55:19 17.18 0.99 13
00:06:42  —42:27:03 15.81 0.86 14
00:07:24  —42:33:36 9.48 0.06 15
00:10:26 ~ —42:33:13 15.68 0.96 16
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2.4 KREERGLE

TER O FT A AR5 AR 1 EL 5 3 R 2 5 75 B ik 22 R I e 25 SR ASv1 20 i, R4
S G PR AN R T T R BR s By S B SR GRS IR A 2. Ok R GG R EE R
], B e, SRR EGIA G B G EIRE R LR ZE . R B A B Rt R, dni
PR PG S T 00 5 1) S 8 SR AR ALE (R B 84756 55 1 MG B S B YR, FITSH 2 716
A )T A Ao ot A B B B 0, ERZIR IS R AR, MR G AR iR 2
BUE F B IR, EARARR I 7 V5 AR B AN REIX 3 ix ek 22 R R, A TR B4 E i
I A 600 R4 F S (L AH DR 75 B 0k 22 [F) IE R 1 0 N ROk 22 0008 BB =5, B
DA BRI S b AR AT AW, OB TES MRS, Mk ERES SRR GVEE
St K P EFHWMA/MR A& 5. EE g R Rk g s i e, 25
PR ZETE SR s JRPSE, Ha b BAT 0 5k 22 O T 25 2 Bt PR 1.

FATTHE AR YA BT BLIR 53 FF AR FE, A S AT AR YR, FRATTHE [ i H B0 A AR AR B A R £
S G A A R, AN 2 S A A R IR 3 — 20 M, 48 22 VORI 217 H
BACHIIRE VR R, SN AE AR B G AS & — A L SER ZI B i B, il 15
[FASEAR GO el 75 380 5% 22 JF AR IR I B — e R AR 7784k, R ag Ut B R B AR AL
SEAZER. T ARELONIEEBCE VBRI, BT AN HERI 5 ZE I RYR, ASRE TR
B A A ANPEAE 3G S B Dk 55 . (L G0 SRS (R B %0 ) PG RIS AR PG A ek S 1k 22
[F LS 7 IEAE AU, DA DARR DA ISR 2 0 i U0 P 2 A s AR S () ek #E, mTRA
FAEAR B kR 5.

2.4.1 FEAKIER

FATTFI WL 3% 2 > 33— 3015 ik 22 PG st — 20 0 o0 28, MO ok 22 PR 244 15 2
TEAR R IR, B B2 ST N ZREE. i) sk I, FRATTKE U S AR s gl it
R IE B T AN 25 FE I Rk 22 0 SR TR, 43 ol N BCYR AV IR, AT IR ZE IR BN
FIUEE (1) UG AR AT B BOR Ly, 8 7 BB RIS B, T RE & HIE; mikZE
FEAS W 25 s JRPSE, o] GEXT RO 55 2 ML R B R E . FHEL T B R
. SRURTARA MR S R S5 2 RGO, FRATTE AR R, F T IZR IERE A B Bkt
H R 170V S XA 3 v T AR 2 By o I 11 B 22 PR A i, LR AAE 380 775 5 5 908 1) 22
K, SRR L S 1 150 B X N P A AR R 1 AR A B, B S ) IE SRR A & )
JH2000110000, T INZRIIFEAREUE KNG — 51 x 51483, BinREGE T, FEAAN Y
FRfEfb AL TR, TE SR A S5 67
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convolution convolution saturation convolution
distortion distortion cosmic ray remap

K6 FATANMNIY IS R BIRRT RSk 22, ATREHE Yy WP BB AR S o Tk, BB AR G S S R A
BRI EIRRR SRR TR AR R A

Fig.6 Residual images of the typical negative samples with an irregular morphology, could be caused by
saturation, errors in image registration and convolution, cosmic ray, distortion of telescope, etc. The label

of each subfigure describes the cause of negative sample.

reference input residual

B o7 SRR R R B R AR, SRR, AT AR AR B

Fig.7 Template, input, and residual images of a typical postive samples, a regular and circular profile

can been seen

2.4.2 FEWRDHTIE

BL#S 5 2] 7 BOR R A B RAEVE R 1S N &, FRATT IR AR 23 HE %51 x 51%
IR B, FLiT 2601 MRHIE, B EOR, A BRI K —# 40 &2 H br B AR H
HE, FRACSRZAHNGER, BABRKMA K450, e DUE A 3 5oy 7 i
% (Principal Component Analysis, PCA)XJ YIZREEFEAT TAL I, $&HCEHE 1) 3 BERHIE.

TGy 4T 2 F T A B A, SE R O R B A R O IR T 1) A T )
A, Mk B R 4E H 1.

JE DY AR AR

X:{ml,wz,...,wn}, (5)
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x, AR T NZFEHE P — %10k, PCARI Hir 2l 8l X BUE B &M= %,
T MY R RIS, 15 5 7R B AR SR 1 P T ZE R R S

S = Zb;(wn B 7)) (6)

HzAER 7 HHR M FME. #5256 BE A AR AE AV AIE 1) =) IR BT M B
R PR ARF AAEARL BT R 2 YRR AE ) 2, 0 S5 DA B8 4R 5 52 311X M RRAIE 7] B B 49 1l 1) M4
72 [

an =U" (2, — ), (7)

an A B I M Y4E 23 0 R T AR B, USED x MYERIRE PR, %58 B i 51 5 B fe 2 252
FIMASFE RSy, FRATE e FHPC AN R UG I SR 4E B 4E 222004 .
PATHEE TR XS TP o b, THE RN REAR L R T 2RPCA T ik
SR AR =N
(In B fn)2

En = m ) (8)

o 7, 2R A F TR AG ER A T204 6 o E AR B EHR, mAREREG IG5 E.
MFEARLG RN B IR Z e Mlep, 7 A0 BN B IE B IEIX B> T 2R PCATT %, XA
H IR ZE AL FTAR 2200 T B o — A NFEA IHRFE, #4 RO ZRER.
2.4.3  BEHLARAM

TAVEREBEN AR A IR 32 oy Mg & . BEALAR A B Breiman '8 -F-20014F
TR, B— M B o) R, Hoiz O A BERAEE AR SN AR . B BERFRE A
TR ] b A I 5 5 v Bt LAt BN 5] B RE AR 2 1 22 S AN RIS I ZRAR, X Bl AL A4 T DL 3 o6
PG, R T A R B R R B 0 BEALAR MR R G456 1 VR 22 S AR A DR 3R
B, AR 5 AR N AR TN, 5 J P o5 A R SRS ) TN A RSB TR
5B — UM B, BERLARAMR S N 2 I ZREE 1 78, ORI A — R4 [R) e S A
PO, XA AR 5 R 305, PR SRR 1 48 UK 1 F 1 2 N RFIE EAT 70 22,
(AR ) A R A B B2 T AT B Python L 25 2 3 e scikit-learnt4) % A1 5 BE AL AR
MR, 74 ) 5B 1 B 1000, I ZRFEA AR 3510200, JATIAE A 137 22 SRk ik
VALY () AE R A2 AL BE ). K37 A8 XBHIEVE (K -fold cross-validation) =& i #4 Il 546
FEIVRKANFREAR, I — D FREARRAERIER A R, K — TR AR YINZR A
B IIEE R KR, AT FEARIGUE— I, XK RS IE B 45 SR 35 i 445 31—
A I FRAT TR ZREE 73 B B L0 FFEAS, T4 28 XA, FF 20 N i) 5238 T
VEFFAE 128 (receiver operating characteristic curve, ROC cureve) & JB¥EHiFF (confusion
matrix), 45 RUER. F3. FAP/R. 5 TATHIIZG B RIS 5 /5 2 AR ik 2% K]
QAT 7 TR, PRk 22 OB E D LR, (RIS BE AR AR N 24 — s AR U, f )
FAT— A5 2 1720 R SR A A
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POC Curve (AUC: 0.973)
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B8 BEHLARMIYREHIROCH £

Fig.8 The ROC curve of random forest classifier

3 BENLARM O KB HIF RIS R

Table 3 The 10-fold cross-validation result of random forest classifier

ACU Prec Recall

0.914 0.640 0.912
0.926 0.635 0.946
0.919 0.667 0.937
0.919 0.654 0.926
0.931 0.721 0.907
0.933 0.703 0.948
0.924 0.665 0.925
0.933 0.689 0.938
0.920 0.664 0.928
0.938 0.723 0.949

T4 BEULARM S KRR HUR B

Table 4 The confusion matrix of random forest classifier

Positive  Negative

True 125 10
Actual Value
False 85 823

45-11



60 & X X %= K 5

2.5 TEIAE

AR B ZE M E R 745 2 H b R AR B)6A8 th 48, it L B bR RARFE [l 2%
BAEF—KZIMESE, (SR HRREREENEHELE. XAMMETiEs: BmRENS
xR Z I AR AT, BD 228 B R IR H bR R Ak, FRHRES % B RE A, [
NI RZE, BRI SRR H AR R 2% B . RATH HSExtractor X
PENEAR B FLUXRADIUSZ BIAIMAGBEST S 575 DL H bR K AR N 02425127 (7
Lt o R S R AR RN B bR R A de i, [ B 8 00 B 22 1 R Ad b Bk i 398
Ve Nz, @i APASS (The AAVSO Photometric All-Sky Survey) & &% H 5%
RS RH e R RS, AR AR Bk YR 172155, A 4 YR R A BT LE AL
BMXRRZEEMSHE R, FUILRAIZ W 1 87URAR B ARG 6 AR #h 22, N LX) H
BEAT B L5200 RN AR B2 BRI UL Ik i PR A, AT HE LB € fi 178 V5 1) A 390 R0
Oy, X EAUB R AR B ARIEIR OO B AU B R 6 AR # 2R, R AKY.
I3 G PR AR EE B 2, SR A:2:19:54, DEC:—54:15:1540 {8 5 v] it A& AR 45 12 |
RA:6:32:36. DEC:—49:48:31 4L Hy s ] g 2 K A AR B 05 C A8 B oA ith Zeth—
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Table 5 The RA, DEC, magnitude and classification of several candidates for

variable stars

RA DEC magnitude class
2:19:54  —b54:15:15 14.3 CV
2:29:26 —54:42:51 14.0 LPV
5:21:56  —b6:42:48 10.7 Candidate
6:32:36  —49:48:31 11.8 LPV
19:42:25  —44:21:51 13.4 Candidate
19:57:13 —41:50:11 16.2 Candidate
20:3:18  —48:44:22 14.4 Candidate
20:11:27  —45:42:35 15.6 Cv
20:12:23  —43:7:52 15.7 (0AY
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Fig.9 The light curves of the representative candidates for variable stars
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Fig.10 The phase diagram of several variable stars detected and known in VSX catalog
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Table 6 The RA, DEC and period of several variable stars detected and known in

VSX catalog
RA DEC Period RA DEC Period
4:30:46  —48:13:52 0.36 20:6:46 —48:33:15 0.56
3:18:25 —49:36:1 0.64 23:22:46  —46:41:32 0.55
23:23:58 —58:46:34 0.88 23:24:14  —44:40:54 0.55
18:54:56  —53:37:43  62.11  18:45:39  —59:38:25 0.30
4:42:3 —51:33:35 0.73 20:46:50 —44:58:5 0.57
23:14:11  —46:48:55 0.27 4:53:19 —43:13:27 0.39
19:37:3  —48:53:50 0.48 20:0:30 —45:9:6 0.31
5:29:28  —58:54:46 0.15 22:47:12 —42:44:38 0.36
5:13:59  —45:46:55 0.29 19:56:23  —48:56:58 0.64
19:16:25 —53:42:15 410.74  19:44:54 —47:0:37 0.81
23:22:46  —42:48:38 0.26 5:14:22 —53:53:56 0.55
22:44:45  —42:21:42 0.54 20:19:57  —46:40:38 0.35
19:47:44  —45:39:37 0.60 18:52:23 —54:9:58 62.40
20:5:56  —48:50:32 1.11 19:33:52 —53:1:59 241.77
20:46:7 —47:19:9 0.51 19:15:7 —53:32:39 1.34
23:20:16  —44:3:54 0.37 19:46:11  —51:31:18  444.00
19:15:50 —54:34:54  223.70  22:58:7 —40:33:18 0.31
17:31:38  —60:30:24 286.00 19:54:45 —45:13:1 0.28
19:11:59  —53:0:23 25.26  19:18:13  —54:23:32 60.23
19:43:23  —48:37:35 0.44 20:55:11 —43:21:6 3.38
5:20:45  —56:28:23 41.6 4:49:8 —49:8:6 0.40
19:41:32 —45:30:36 0.83 22:59:17  —43:49:16 0.57
20:22:1 —44:13:10 0.38 20:44:23  —45:55:244 0.70
5:17:0 —55:55:26 0.79 23:38:29  —45:12:23 0.40
4:49:8 —49:8:6 0.40 5:42:41 —53:16:33 0.23
6:10:33  —48:44:25 0.23 4:46:55 —59:3:38 0.49

MEIBETELE H, FATH T BRI 25 20 164 4F FE 000 2o o & 9 AR, VR NI ZR
EMEERE, HPSFRBREGAR, %5 & RIPSFIZ S, IIZRE 2 R gEANE
TR ELF IO BE, ZACRE 1 B T SRR BRI IR RN B R AR R A
—HB o BB AL SR Hdle AL BRI SRS P EL R Y, XIS R T R R AR R
502 (RO DN HHE , S NI SR AR B R AN PSF AR AT BB, A B DKM, 43 X 28 ) A
A AR B4 S 9 A2 AL BE 7, I FH 2R R R WL A Ab 8 25

fegifA2 B A U7 i A8 I B AR IR0 AE ih 26 2 HORHEAT A, (RS X AR VE R T
X F ST ERD I B, TAL I U A0 A SRR R S S A 0 B AR B AT AR I Oy
RE 1. BATHITEAM TIN5 391, PR A 3 A 2 PRI _E R A L3S
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An Automatic Method for Detecting Transients and
Variable Sources in AST3 Survey Based on Image
Subtraction and Random Forest
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WU Xue-feng! ~ WANG Li-fan>*!*  WANG Xiao-feng®!'  ZHU Zhen-xi'
UDDIN Ashraf Syed®  ASHLEY Charles Brewster Michael”

(1 Purple Mountain Observatory, Chinese Academy of Sciences, Nanjing 210033)
(2 Department of Astronomy, University of Science and Technology of China, Hefei 230026)
(8 George P. and Cynthia Woods Mitchell Institute for Fundamental Physics & Astronomy, Texas A.
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(5 Physics Department and Tsinghua Center for Astrophysics, Tsinghua University, Beijing 100084)
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Asstract AST3-2 (Antarctic Survey Telescopes) Telescope locates in Dome A, the
loftiest ice dome on the Antarctic Plateau. It produces huge amount of observation data
which requires more efficient data reduction program to be developed. Also data trans-
mission in Antarctica is much difficult, thus it is necessary to perform data reduction
to detect variable sources and transient sources remotely and automatically in Antarc-
tica, but this attempt is restricted by the poor computer performance in Antarcitca.
For the realization of this aim, developing a new method based on pre-existing image
subtraction method and random forest algorithm, taking the AST3-2 2016 dataset as
test sample becomes an alternative choice. This method performs image subtraction on
data set, then applies principle component analysis to extract the features of residual
images. Random forest is used as a machine learning classifier, and a recall rate of 97%
is resulted. Our work verifies the feasibility and accuracy of our method, and finally
finds out a batch of candidates for variable stars in the AST3-2 2016 dataset.

Key words stars: variables: general, methods: data analysis, techniques: image
processing
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