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ol & EVE Mgkt FRE!
(1 PEM¥KR LERXE L& 200030)
2 FERFRAERXE L EZRE &K 210033)

FEOEE i 202 SO SO AT R 1 — A T ELIR N 12 DLy 2 HL 1 5 e
5i(Square Kilometre Array, SKA) AR T — AU b B2 50 5% 78 1 [ Vg 2 s A 3 e 10
Pk —. MASREAFEREE, B4 O HBERRIFHRANRE, NdE . FHFEHE
EJyERARIEE. UE B, FERMEREEEEF KRR REEMANREE,
CAIAT S A Sl RAR B A R RA/ BB AT R, M RF S KA H.
A PR, BTG B B, SRS R B N AN IR e SERR R A
MR25 D RE. Z RGN T RRXE LK EBRE, Bae R T B 3 Aab 5.
MR R BoR, ERIVER T R RIS — @ k. 52 R Rl E X2 R R
Gt — B SO IT R, LOE R £ 1 7K.

KR R BUGAIE, 5% o ER
FESAS: P161; CEAARIRES: A

1 5|8

[ B KA 22 TR 7 2 BLFE 1 5 H B8 28 8% (Square Kilometre Array, SKA)/&211H:
4l e B WS O R TR Z —, Toil WEIBHE 2 3 5ok E 78 2 B i AR
1R B R (S HEL) RSO ¥ 4%, e e =t 5 Bl R R A fLAR T R R Im B%. SKAHH
SIAGTE3000 kil 2k N H0E o K 1R 2R 20 A, A A AR 17 7 2 B SKANG A=
AH PR A, $ B8 H AT RN T, P72 RS S B 5 1 B (Square Kilometre
Array Phase 1, SKAL) A4 A TB R I HHE RS O ARRHERARSEH T —AN 5
AR, TR it B 2 R, AR R, B O TR R SK A T i 5 2 b 7
FIER, EH B 73 B A B 2 A DRAX 1) ) e SR A% 5.

2019-02-250 1 J5ik, 2019-07-1115 & ki

*[H 5 E AR THRI(2018YFA0404603), B %K 5 S8R R 4100 H (11873079, 11703069), H K H
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TESKATE B A, £ BRJu B CF P # . B H T4MSKAL ST H f1 2 A4
g E D HL, Kot 300 H QA7 T8 R I FSKA G 5 1 H (Australian Square
Kilometre Array Pathfinder, ASKAP). ER# k% #1345 51 (Murchison Widefield Array,
MWA). 5§ & Hh s 5 BE 51 B8 578 5% (Meer K AT S H BE 378 85 B 1) ) A &0 1 FEL 5 A AR
%|(Hydrogen Epoch of Reionization Array, HERA), ¥R 0 H QL3 [H 1) 58 58 — 2%
BEYEER M TH R —21 em it FL 2 BEFE (The 21 Centimeter Array, 21CMA). BRI KA
$HFES (The Low Frequency Radio Array, LOFAR) LA A 32 [B 14 K f4 %1 (The Long
Wavelength Array, LWA)%, EATE NSKA BT 1) )5 5 REE = Bt E B 15101
T XL H DL K BT R I SKA TR A FURE I SK A 7= A= 1 i 5 AR (1) 5004, oF T Hiis
AEER, BRI AT, R RS AR T A )R K.

RARIRZ I RSCEE I BAR AT R AR, BT MBI TG, A5
BR R Z AR KBCR I H SR, KRR R ERIESKA Y 5 3 51 (1) 2 4>
B2 H A E A AR TAE I8 BN . RARIE 20 TR SRSK A Y 5 FE R ST Ab 2
WAL E T EERERH, UGN 2 A B A H R R AL SRS i 1 R S oK K
FURSECHE PE R ST s A B R T AL A3 BT A B SRR . B RS R B S R A
FEAEAR KA S bz 20 55 b Ab 3 1 R DL S A 2 B 56 7 . A R 2 ANSK AR s b 2
BRI GIAT, WEESIERGE LR IELELRG. RS EL RS LA
AR E R R G B R Gy, KRR RO SR SRR T OB NS EL. LA,
RARE B AL B RS T 48 50 7= L P 48 3 R A R AR s TR 8 2
BB SGIEIN KRR, JCRE B SES T i

KEZBAEG IR REIE AR 58 % B 5 T 52 7 T OB BB m AR — &
GIRMA BB R AR RIS A, RSB RT R R BN TANEATEIE,
TERE SRR BT 7R BN R AR B 24T e 2 N TR IEAIES . SKAMEE &tk R
it LA, X 2 BE TR OR B B 504 I Bl AR BT 1, e Rlpiuadi
b PR IR, BN T B AR B, SRS 1) Ab PR 45 SR SRR
PR R EA & E A TR, SRR TREESRESENREEREE. K
Aot 1 BE R B B R AR AT 2 AN T R ).

REBRBEARRBEZRS, QRN T — RIVEE N TR CRRHE TR S ],
AR F R — S Bk, A O3 T SKASE R 0 H Mg 7, IR0 2 RF S0 2k
Bt AR S RZEEE AR & TR, 1R 1R 4 il R 48 T2 Fr
F, AR B AT RSORS00 ik 88 AR BOH s AL 3 R G i oy, (EAE S 3R Bl T
YR A, 958 TRE2E B AR 5007 AN A A6 1R R SadE 2 8. 558, 45 B R SUREL
PRI, RARIE R FETCVE S AE 9 AR R M7 3R A, A8 TN SRR R B, a8
VIR EREMELIE, B3R DR O E LR SG. AT R ZER A, HH
BUE T F I AE S I 2 SO AR R R AR, B 6T — S LG A P S B R AR R K
P, R B PA BUE SO AL . b AN, AR 2 O A AR, B A B2 AT
SRR TE. N B SO B 5 1) TR iy A AT SEI, X R A e et TR

"https://www.skatelescope.org/precursors-pathfinders-design-studies
2https://www.ska-sdp.org
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VERIE LA 83— i (s T B A IR, AN [ RO B A SO S AR ] 345 A P Al
FEAS TR, PRI, — B IE AR SR B S B R G TT DA RO X A R L TR R
JIHEIN R, 2T H AT O IR B SR R A, X Rk i et RS A A
BREEREMEB S, B T —ERA TN A R BT, AT 2 5 2 1
R.ATCER 2N ] EREIR DA 1 R AR B S R ENE. A, SE3TTRON R B e R A
JRERAF B S SEBUREAT R, 547 R AT SIS I 2 A, 55575 K of i Hcdie A PR A B
EHEATHRYY | a0 A SCHEAT S

2 XREEmEREEER
2.1 FEEE

Kikashig & a EikaroERE Rk EEZST, B — RIIMKEEU LA TH
ETE R, FAR @R, AR EVERAASE HE SR 5 340 %
he.

A B AR A A T RO 2 BB T R ISExtractor (SE)®L, & AT AU R $ . 1%
B AE S R SR AS B TR e B ), S R AR S R AR AT R B &
%L, BRI ERE T B Ltz B R0 T A S BR R 48 R [ Blobceat M,
Selavy'2 fIDuchamp!™ 4 44 }Sfind*,  Aegean®[® BIE 45 H | Duchampi ¥
I HDW I 0 0 1 4, oM B O F e B A B R SR G o, FEH TR ERAS
il 1 2R Bt 32 7 R Selavy & Duchamplf) 53— /MiA, FI#ESKA % 551 H ASKAPH)
B R R IASKAPsoft 22 #4 v, AT Ak 3 3% 28 20 4 57 5 1k 5 3% 223 I 4. Blobeat 3 %
H T &b # Stokes TR 2 Ml % 5 H1 1% Blobeat 5 Aegean??) >R H T 72 ¥t 38 78 5% (Flood-
Fill) O AT RARAY R A 2 5, (B R [R5 VAR AR & 5 b b AT AR A

YR AL HR 1) 75 RS FE R SRR, SRR R SRR A S E =i 5
Ry LU SeUR AR AR R R AR

B Sl T R I 8 S S RS R o, B BME, B R AR S ST X it
FEOT BP0 LT SE DL, 700K F EUR DR 2% B AR SE 5150, 7R 8 E R
BT, K HT i, N AR R ILK (False detection rate, FDR)MI 7 ik i 5
EHESE &, ArEEM,

SR VR ) 3 A2 ) SR B ) Ui Lutz & Flood-FillZ 575 % X 70 N R AK G & T idg &
01 X eyt N B T Duchamp.  AegeanfliBlobcat 25 Sk Al A4 (18],

SRA SRR TR RS, XA JE M 3E AT 00 B M58 A4 ) P o3 B 0
Ak, KRBT S R TS, RIRX 5 5 E RIS RE, /£ — 2 O P R R4k
R FIEMZKA - WSExtractors Selavy. Sfind#lImage Search and Destroy (IMSAD)H!
TR KZESR, S AR, BIIRZE KRR SR, AegeanF1Blobeat 25 5
s AR AR T 2. AegeantEIX — IR, SR H 8 4 A%, B A A A DR R AR £
&, WOEWIIEZEL, A7 RIEUE. B =0 E RS B — P E R,

T PR BT R AR 2 R i S B P b b SCHR B SR HEAT B VR ) A

Shttps://github.com/PaulHancock/Aegean
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2.1.1 FDRE

EST BRI B B St — B R M EEN — P, S M, RE
W E A i BN — 0. BMEAG TS IS S S 8O SR R 2%, RE M TR S Rt 2
TR S B U S R, TR SRR BREE R, BE T DLE S W BN B R 5o EiE B
F 530, WA LUE FHFDRA K B ik E.

FDRB & —F 41t )5 1%, % 5 HiBenjaminiflHochberg# 19, FEH T 2% %
BRI 7] PR AR B, I A R FDRR e PAE HI BIE. FDRAT LA R 1 5 ] B4
YERNBE R FR bR, A FT S AR % R % (Family-wise Error Rate, FWER), FWER— & [#]
SEWE H0.05. SFWERAALL, FDRK M 1 5N T bR AE, 764146 18 & #83 2 115 O
TIEWERSFWERAM Y, HARR T TFWERS %20,

2.1.2 Flood-Fill%

Flood-Fill ik F A R IR 9 R A S 2B By, RISREHRG, HI T X 20 i 5 g
P, RN R ER A O — N HLJE. Flood-FillR g e —A XSl R 4R B 4N
T AR 5 A 4T DXCIX 73 T 8 BB TR H BB SR Bk /K M — A XSy B B Ay
RE R M X I M 544

Flood-Fill5 i i B AN B, o Moy, K Fo AN 2SI — 70, K
Top VR SFEHERBRNAIMHE, T2 MERAAE el

3K EFRATIAE FH A8 S50 (AN 25 RS A1 £ U5 1) A ) EAT R, A R BE I 5 13 19
TIERTOx O/ME R AT AL . FRATTRI B SR B 1B, v R 6 DX R A e Ay
SRR T A, W] UUR BZAR S0k MR 4a ROT A I R GO IRV S N — ME R
B (A X ).

2.2 HHEMRBLER

WA S REEIEREE TR RES T —E @B, IFRARMIFKE & &
R TEANRI R A 37 5 k3 5 B L AE .

Aegean e W ASKAPTT K [ RAK B 348 R 5%, i F T 5 oL R SCAUS ) 040 Ak 34,
FEXT T SKA F 2 S8 1% 3 T PG B30 A T 18 e FR) [ A 6 6 X6 12 ) e

Flood-Fill 2 /E A H s Ii H U i FE A% O 5%, TE G R &, X TR e/ —3keid:
WhIE = 40l A I EE A A, 5] iiMultichannel Image Reconstruction, Image Analysis
and Display (MIRIAD)# 44, Flood-Fill5 v ¥ B v 7 X e A TE S R L G
TR IRE N TANBIE R B A8 & i v S5 H SRR, b T A TA A,
PNITE SIS RN SUSNIE &/ TL LS

— I KA B S R EE B TR R B 2 R G — S w2,
FEXT—/MEFR By B RAR AT IA 1T, 25T RAREH , 042 =il & s B A 1R K
(35 BhO). 76 Aegean 82, A FH T 7387 o7 i A 46 02 i N LG rh R 15 il R I, 54
2 BE AT R, A SE ARG THEEME R B RN R, IR E WILR IS S 4L,
T 22 ARSNGB AERR 1% 7 A T IR K I .

23t 5IMSAD. Selavy. SExtractorfISfindf] EL#5¢, Aegeantt 5¢ 4% & 5 & & 77
T 5038 BRI R R, I fe il TR AR AR, 1T AR B Hopkins 25 6% K A& H sh 1% &
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Wi %% 2T RBIRAL RIS BRI & 6 34

(¥ 7% SR HEAT IR LE B T, Aegean Xt BUR Sl 5 15 558 1048 2 AU & 5 TS DR B0
MITTFERE S 58 % . DRI ST B Aegean 't 9Bt 78 2 Atk DAXT RAK B s R, Bt

BATEEBE— BT, RIS

Dimension Y /pixel
[ IR NIV N TR SR

Dimension Y /pixel

0 N AN R WD = O

Dimension Y /pixel
® N AL B W — O

Stepl

2 4
Dimension X /pixel
Step4

2 4
Dimension X /pixel
Step7

2
Dimension X /pixel

8

Dimension Y /pixel
0 N N L R W N = O

Dimension Y /pixel

0 N AN N A WD = O

Dimension Y /pixel

Step2

2 4 6
Dimension X /pixel
Step5
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Step8
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Dimension X /pixel

Step6
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Step9
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Kl 1 Flood-FillSEBHL, Hrh MR ER ISR ERT K, & EEOYEIREIE, AR (L, 1)IFIRIEALEE,
step NIERERE—, 4Bl LORHIH — Nl R 26 AFROIR R, AT AR B2 BN SR DGR UG sOT AR ) B 0 1l

BRN-MERE(BOXER).

Fig.1 Demonstration of the Flood-Fill Algorithm. The flux density values of black areas are considered

to be greater than grey areas. The upper left image is the original image. The iterations start from (1, 1)

coordinates. Each step of iteration is stepN. At each iteration, a pixel satisfying the requirements is

identified. As shown in the graph, the Flood-Fill algorithm groups the connected block starting from
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3 XAFEBEmhUERERRH
3.1 RITES

ST s LRSI AR U R S H s FEORSEH T RGm LR, B R B,
B T B R R 2R TE N T SKARF R A B 28 R4 5 SRR B
AN [A) R 5 A BRI AR S SRS B 1) R SRR s BB F A 22 PR AR iy s s DA B Tt — 20
FIRMEI 7T B B IR AE Fe P DG B A5 G 8 2 - BT A5 R U S5 3 A B PR 85 3 2 1
RPERE I RN RIS AT 5 5% )7 T /7 A& s R LLUE N SKA B 4 R4t JLIAERXS
PUE AR BT RS 2 TR R K.

MR R 7 oK, I X SKA KRR &R Bk St h @i AT 20 M, w50 B AR ZEaud
g NI SO AR SRR, AR HAMLRRREE. PUTRCR. IS, RIEIAE
BOE B A R R S0, Y AR IIRERIRTIR N, B EE R EH A R
M AR A S BT R R . AR S SR Bt b, 3RATTAE N LA LT AT 1)
R ot
3.1.1 ARSI AR A T R

TERI N SO S I SR J7 10, B S ot 1 B SCRR S Bk 48 U R 15 B i Flexible
Image Transport System (FITS)@H?KYT#E PITIRE. 2RI ZAL LRI B, SR 15 B
B EANS L, 291N, 1l inVery Large Array (VLA)EHE, %45 EA/E 2 FITSKE
B TG A B AL, T35 E W s s AL B AR, 2D Re SO B TR R EH B)
LR T, A 5 2 FITS EUER SO T3k B4R, A IA 2R AE — 144k

HiR, FIERISKA K H e T EIm G E 28 R S AR 2 e, 39 7 RIEE R
WA 25 B B 4t D e, SCRFPortable Network Graphic Format (PNG)% B % =LA
JComma Separated Value (CSV)ZE3C A& . RIKH SRR T T
ARG, WHEAREEHE, T8RN IC Y= 2L Rk, Wik =G T S R
B AR AW SR 555K, B 3G 00 1 % Bk KRB DU T e sk it — Pk &
ALFE.
3.1.2 BHAIHMEEENE

BRI AE H sh A VE e A H TREFVENI I E P, SO T AR T RE, TE AR AR
HAE R R G, FFwt TR AR - . B R 5 & T B3 2 AT
Ph I RYES DiRe e & ST T TS WA R GINA KU P, 5T E
HAE T DhRe S B, Ret® BEDWH PR f 7 B 75 I BEUER &5 3, FF 0] DL 2 Rk X OR 17 i 4
P, FE T SKAXT KRR R IR ER, B RGP S e 1 A3 s
EIIRETT, AT — IR PRSI AN SO AT R A R R4 SR 2R AL | B0 H SR
ITVERY. T SKAKYE AR R & 245, 5 8 - e Dhey R mAEA —E R
M, ARG R A T, A ] 5SKA UG E & R A S HIRE AR T K
¥z,
3.2 RHNA

WRAE R R G B BRI LK S T AL S 7 FR e b, T T — kR Ak
H AR R AL, % ST R G S B2 S A A 4 DX fa N X
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B X RGUHR XK BL R TR X, B3R,

Automated source Finding

Automated Source Finding
INPUT

Filename(s) [/GE/IE0/DOWNIOAUS/JI05006FSOAOUGIONISN 1 | Choose FITS Choose MS

Beam(Optional) BMAJ 0.0015 | BMIN 0.0015 | BPA 0.0 ] 1
Sigma(Optional) Inner [5—151gma(0ptional) Outer [ﬁ i
Priorized Fit | Choose | Stage 1|+ Output Type vot |v| 2| | Plot |
OUTPUT Reset
Filename | ]

[FITS Iv) BG U RMS ©J CRV U BLANK ©J DET MAP O

[vot v/ Catalog ' Island ©

2 REEASNERM PGS

Fig.2 The initial Automated Source Detection User Interface

Automated Source Finding e .
1904-66._ B

INPUT

Eﬁ( W[—ﬁ Choose Ms Gray Gl (]
BMIN 0239 BPA [oo o (e c B [T]

Sigma(Optional) Inner s~ | Sigma(Optional) Outer [ﬁ
priorizedFit| | Choose  Stage (1 : OutputType [var :) (2] | Plot | DPOO +¢ BET
OUTPUT Reset

me |gatalog ]
n&!—‘ RMS [ CRV (] BLANK & DET MAP [
-, Catalog [ Island (]

vot

il
R intimeWarning)
ing: Invalid value

media
Runtimewarnin g)

aready ists!
e N et o foldert
Tisle.vot file has been moved into the folder

K3 RikEZHEZRM 7 A X

Fig.3 Regions of the Automated Source Detection User Interface

N DX IR AN SOG4 P AT IR R BT SO R N MR B, PR
WSHAT IR, %MEMITS%ME. B, I BMEo S HOHEAT AR, JE R 7E R LA 1
Femh bxf MG R 2 XA

ﬁﬁtﬂl:bﬁzjﬂ‘f‘*ﬂjéiﬁ%ﬁﬁﬁ&ﬁﬁﬁ G PRI A T A b 0 SOA B AR X AT i
5 (BK). A (RMS). #1#%(CRV). &% (BLANK) kL& (DET MAP) EHE A,
FLAFITS. PNG. PSE#% 2 a4, ol i@t 2 Fosokisk L I/ E R (B FTE
HERMAICATALOG AR AH T4 R B IIISLAND £ %) SCF;

RGFOR XIS R R ITE R P ATE R5E 5, S RoRig 173k

P X A8l T S8R 4 8 SRR PR R, mT S UG AT AR FE 45

3.3 HERIESZEWN
BAFIE T Linux 1 KA R, M HSCEE B a0k 2 R S I B2 7 1 Ab B IR 85
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BAHE FHPython 2.7FF &, #h/3 AN 2% H AT [H FRSK A 26 5 FE 41 1) il 24  AF, Graphical
User Interface (GUT)H KA FHPyQt4.

Pythonth & #& — > HLANME AT 0 R BHIAIE 5, I BEA T AR AEE, MR
RIRAKIEFL. ZH P S 7

(1) F /7 51 B Py QUAR B 4 6

(2) R G $E 7~ Fpprocess i g

(3) MSH& A F CAS AR e g 3

(4) BT Los Py FITS%i B;

(5) Bl PE 2 1 d FH Py Sqlited 1.

IBATHEG: Linux. 75 %2 Python fF KL LA Qt4. Matplotlib, Pyfits, Numpy-.
Astropy % i PythonE. B ZIAAE 2R I AR R B Bl 4.

4 NREDH

N T IR RAR B 348 R BT R G AT 2 IS0 5 TR RE, A58 s i R G
AR, A I R BN 2 BB B DGR Ik ) — 20k, O e 3 P i e S A28
R STt DS IE I 5 2% B AN 25tk 72 Bt e B L, 5 18 R AS R) 00 0 e 4 ok
P BB R A A BRSO RN BLEAS [RS8 s 2847 D sk, 0l 2
T2 E5-4610v4. 12#%CPU. 256 GBNAZIMIZ 1T A8

X TSKAR R Em s, H b KB G & — IR E R, Bk, BRI R
X BB R G AT 803 S AE JE M Re BEAT SR 5 Fe . Bl SRR TRV &R 542 &
A RIRA RGBSR H (The Galactic and Extra-Galactic All-Sky MWA Survey,
GLEAM) CL A FFHCHE Y. s F i 7 ) B 2 e p 78 26 K5 deg R X IR 4 A
RIEBZER RS, AZRERXFITSEUERITE BUR (BFEE 5 s, dig, 5k
72 R A UGS ) 5 B AR AT B T . SR 1 i 25 RS .

[FIFE, PRig E 2 Ak L A i BRSOt T — ARBm Bt B &R gt de th i 7 oK
2 HHE L VLA Faint Images of the Radio Sky at Twenty-cm (FIRST)FIAPEX
(Atacama Pathfinder EXperiment) Telescope Large Area Survey of the Galaxy (AT-
LASGAL) % 5k BIM& X} 1% R 4t 1 B )4 P 5 S i e k47 it 5 78, FIRST# T
NRAO (National Radio Astronomy Observatory) VLAXE It 45 [ 41| 1M JE Rl ) m AL 1 x
10* deg® (¥ HUKR, F A o HEE 575, IR BIALIE A T ASTF) K XK [/ R EE 60 FITS &
BHATIRAE, WK1, ATLASGALjR % T B RV 2 K I R 8 1) ok, M BENLIEEL 1
AFIR/N 20N FITS FGREAT S0IES .

R A B R RG] — IR M BUXSOANFITS SR M N S, E shxtix — 4%
FEHEAT TR 5, IF 8 3R T A R S B 3k, FAFITS S & A
BIRIAE R g8 i LBk AT &, KR 7 B ERAE. 6 1 b — A &R R
. BTNESNARORE R RGAE LI — DFITSH A SO s B S H
%, ARG A B SCE, JREIEE T H s CLARS AT ¥ H B2 3 SOp, O (8 e s 45 SR AR

4https://www.python.org/doc/essays/omg-darpa-mcc-position

Shttp://first.astro.columbia.edu
Shttps://atlasgal. mpifr-bonn.mpg.de
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Hodhe e B

S Source Detection GUI |

Fix_beam.py

Parameters

S
New Beam? New Sigma?

Read from Read from Default
Inputs FITS Beam| Inputs Sigma
Setup Beam > Setup Sigma

» Outputs [«

Whole Image
Input
Catalog

Images Catalog
Choose Choose Choose Choose
Choose File Type || Output File(s) | | File Type || Output File(s)
File Type | I I |
I FITS BK,RMS db;vot,xml;
db;vot,xml; pS. CRV, hdf5;csv,tab,| | | Catalog
hdf5;csv,tab, PNG BLANK || [tex,html;aeg, Island
tex,html;aeg, DET MAP| cat,reg,txt
cat,reg,txt

&
Catalog Image

B4 ROEBEIER SRR

Output
Catalog

Fig.4 Operation flow of the Automated Source Detection User Interface
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2481F - . o 1 B

' 7

. . . 6
o —2691F .- T
= . 5 g
= Nel
8 - 3 %
a T ]
-29.0t =

2

1

~31.09 . L ‘: - . P
26.63 2523 23.85 22.48
Right Ascension /°

5 GLEAM B/ L2

Fig.5 The output image of Detection Map from the fitting of a GLEAM input image

# 1 VLAFATLASGALMIXERIES
Table 1 VLA and ATLASGAL images and Source Detection Results

Input Number Image Coverage/ Processing Output
Images of Images Size/MB arcmin Time files
VLA FIRST 10 0.10 4.5
VLA FIRST 1 0.17 5 Output Images:
VLA FIRST 44 0.45 10 Approx. BK, RMS, CRV,
VLA FIRST 4 1.75 20 5 min BLANK, DET MAP
VLA FIRST 1 3.82 30 and
ATLASGAL 10 0.96 5 58 seconds Output Cataloge:
ATLASGAL 9 1.41 20 in total CATALOG, ISLAND
ATLASGAL 1 3.17 30
Total 80

5 BERERERERNI T RRT

R OB HE N — A KERE AR, AEBE A S e 3 e a5 HoR A H B, R
¥ B CAPBERIFEB RIS 22, AR B IE RS 2 REIEX T4 g i b 2
THEHER R — AR, ROCF ISR T B e A B K B R A B BR T %, JFEE
WA N TR R SR R pisat, 3t — DR EoR 5 RS8R A BT iR AT R, A
22 5T A LR E RS BIR R AN 223K

SKAUVLH By R, W), PR i, 8RERE, Kily, 2k
MTBREHEHIESD 2. SKAFTHREM R M. & E A mEdE e imee. —J7
I, RCHERNENZ DB E LK T 0, KR IFEE2 DI AR, 55— 51, e
72 R R B A LS A R R A Bt A7 i, Lh R SRR R K 12 11 DL K a8 e it (14

47-10



60 & Wi %% 2T RBIRAL RIS BRI & 6 34

HHAIMARAR AR SO O i, AR BT AN LT E SRR R s R 5
BETT, 72 I SK AR (1 R AR R 11 %8

30.75 -
0.035
0.030
o 307 0.025 £
=] <
S 2
= (] 0
g R} 3 0.020 3.
S 0 =
o3 0 ]
a 0.015 &
3065F @ =
0.010
0.005
30.6 : '
162.63 162.57 162.51 162.45
Right Ascension /°

B 6 FITSEMRKHE R A i EoR

Fig.6 An example of the output image of Detection Map from the fitting of a FITS input image

J003930-103218 CATALOG &) J003930-103218_catalog_comp.csv
J090000+000000 |¥]J003930-103218_bkg.fits ‘I: ] J003930-103218_catalog_comp.xls
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Fig.7 Automatic archiving of multiple output files
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Research on Source Detection Algorithm Based on
Astronomical Images and the Implementation of an
Automated Software System

LU Yang! AN Tao'?  GUO Shao-guang!  LAO Bao-giang'

(1 Shanghai Astronomical Observatory, Chinese Academy of Sciences, Shanghait 200030)
(2 Key Laboratory of Radio Astronomy, Chinese Academy of Sciences, Nanjing 210033)

AsstrAacT Source detection is an important part of data processing pipeline, and it is
also one of the challenges that Square Kilometre Array (SKA) and other next generation
telescopes are facing with when dealing with massive data. To date, source detection
algorithms have become quite mature and been applied in various data processing.
Meanwhile, there are still areas such as automation that can be further improved on, and
more tests are necessary for the fulfillment of the requirement of SKA data processing.
The purpose of this paper is to conduct the research on source detection algorithms
that are more automated and adaptive to massive data processing. Based on it, the
research team has made improvements of source detection algorithm, and designed and
developed a set of automated source detection software system, which is highlighted
with a user-friendly interactive interface, output display function, more compatible
data input and output, and improved data management. Integrating multiple functions
together enables it to have good performance for automatic processing of large sky
image and image sets, and the test results show that the improvements are effective.
The research team will make further improvements and develop functions to meet the
needs of SKA.

Key words techniques: image processing, methods: analytical, catalogs
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