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Bkt 3R 5 RFL 552 B ko A5, B ATHE R AL E 8508 -F A 5 ke B A5 5
FEAFARL. 2 b, FROTIA A ZE G5 VU AR X kol B2 Ak (R DEF T 0 FOR R, 363
JEFEREAR LA 100% AR, WRhZL AR A 25 A R SE DA SRR T L

% 3 SGAN #1 ResGAN LA HIEE FRyED
il R REER HEE F1 04K

SGAN 0.962 0.961 0.965 0.963
ResGAN 0.971 0.978 0.982 0.980

Wt 3 B LT AR th, AL AT 19 4 SR BB T 25 1145 2 SR
FREIE T W RMARTE. SIER, B 5B, U R A T
FOFBUHTTAT , R T e Dkoh 40 20T 45 RO MM . JUIATIT S, ResGAN 74 W47
EEPEUIRARTE, HOERRAE T 0071, BB T 0.009; F1 4Kl RRE MR A
AR AT, 5E T 0.98.

3.4 sEtsrbi

S5 321 R B Hokt G PEEFT T AT (LFER) , IR ASMTT ResGAN

BR85S0 1A 0ol 545249 RO (Region of Interest) BIsifFH . DABIR-ARiLSS
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R HER RN, S R AR OIS AR AR EDOT I IR P (5 5 3

B 7 Grad-CAM FHiETH ROI Kigisrg

AR TR A AL B, TR ) 25 BERS AT RO AL Bk (55 B INTE R . BLMACRUE, Bk (s
S IR A AT ERI Tk, B ASRHIE S BN BRI A IR EE 1, I I 2% 1 531 2
TRk S IRHERE . FEAR TR MRS, IZE IR B X 24> ROT Ky 63k, JEH 2
A LR E AN (R B (0, XS RIS (SRR SNt o @ik LA B R AR A, ]
PATEDN , ResGAN FEil|Zraed e b sty ) £ 1 70 FHEBE N B (RS 45 AL, F— 2P IRk 7
HESL AR AT 5 A AT R

4 HEHREE

TEA R 27 > 3 ik B BEse R b AT 70 SR B AR o, S SR 4 s kb B2 e (A Ao A
ZRE . G IE AR ISR TR, FRATHR I 1 — RO 18 ki B A e (A )37
i, BB ARG E RS RFL TIES, REARMESRA, Pop S, bkobmE.
ko R RIS EEF W BESR, Al T KR ] REAAAE M ok BAEASHAE — ERR I LS T
RANAIIB R, 25 P2 Y i 2 T bkoh BT AY B B bR L e “aEf el Ak — A ik
B, Wit AR AR AT AR, M TR L S0 N R kih B A
NIEREAS, RRERYIEREA H R R LR vT AACh 2D B 4w T H Ale A B kb &2,
(1] T-SNE F# 4E S5 AR ISR AR AN LS REAR 1) 207117 0 ] WAL 45 5B AR B Ui FH 4L
TR R, X ikt BAG e A TR S B it 20 BRER AL TR B AN 538 . BRI Z b,
IR ResGAN FEA [AFREAS H B XA [RBEAS AR AE T P 1R 20 2 DA S 4167 DU AN B ) 73
REREIR, WEPBRFEAGIT, PO — 45 S0 R R R A A W] AR Tt
HAEAEATE R IIOU R, FTBRS ARSI IR B TR R

N LE S 225 R [ R B Bk AW BRI B, PR RAR R SR TR S
PRENEEA e kb B Ak th, 1B I BATTRRAL ™ Ak i ko BB AR A, IR T3
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Pulsar Candidate Classification Based on Sample Simulation
and ResGAN

LI Jia-xue', LI Ming-hui', LU Ji-guang?, JIANG Peng?, LI Qing-yun!

(1. State Key Laboratory of Public Big Data, Guizhou University, Guiyang 550025, China; 2. National
Astronomical Observatories, Chinese Academy of Sciences, Beijing 100101, China)

Abstract: In the process of pulsar survey observations, considering the constraints of tele-
scopic sensitivity, gravitational perturbations from celestial bodies, and the intrinsically faint
radiation emitted by pulsars, the number of detected pulsars in globular clusters represents
only a fraction of their actual population. To address the limited number of detected pulsars,
this paper proposes a data augmentation method based on the observational characteristics
of the Five-hundred-meter Aperture Spherical Radio Telescope (FAST). This method simu-
lates the background noise and radio frequency interference of the FAST system, along with

multimodal information including pulse profiles, frequency-phase, time-phase, and dispersion
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measure curve, to generate a substantial number of new pulsar candidate samples. By inte-
grating these samples with same openly available data, we have constructed a comprehensive
dataset for pulsar classification, which offers improved sample support for the training of
subsequent deep learning models. For the classification model architecture, we developed
ResGAN, an innovative framework that combines the strengths of semi-supervised genera-
tive adversarial networks with the ResNet-50. In comparison to the baseline model (SGAN),
ResGAN exhibits superior classification performance on the comprehensive dataset, achiev-
ing a 0.9 percentage point improvement in accuracy and a 1.7 percentage point enhancement

in the F1 score.

Key words: FAST; pulsar candidates; simulation; dataset; semi-supervised generative ad-

versarial network
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