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HEE — Rk BRI S, R e B e e A
M EIfk e 2R . HArc kB2 7002 ikt 2, H
HORHER 7 2 Bk IR e KB a1, Parkes% %
WK K (Parkes Multi-beam Pulsar Survey, PMPS) 7,
e A ] 433 22 (1) 52 1l kb 28K (High Time Resolution
Universe Survey, HTRU) ", Arecibo L J EX 155 % 51 ik
MK (Pulsar Arecibo L-band Feed Array Survey,
PALFA) *, {EJ0EFH, (Low Frequency Array, LOFAR) [
K (LOFAR Tied-Array All-sky Survey,

W H#A: 2018-04-15  f&[HI H H#: 2018-06-05

BT b AR RO I & L7 & R

LOTAAS) ", ZEidtakiikrh K (Greenbank
Northern Celestial Cap Survey, GBNCC) "%,

b5 IR AR e 2 4 R A& I RE RO AN TR T, AT A
PRI S5 045 5, RS4RI 2 58 2 ik o 2 (9 [R] B
EVREE SN A1 K 73 vl = o N T S N1 2 = 2 P 3 T e R 7
(Radio Frequency Interferance, RFI) (M FE%E, 4
n, 19774, #HN{EH#I2nd Molonglo survey H #2031
212 500MEA, T — AR AL B BE 500 m L AR ERTH
SHH B 4% (Five Hundred Meter Aperture Spherical
Telescope, FAST) "'t LUKILS 0005 ik i 25 ~F
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PR B2 3Rk 2 o SKAFZ IR AR filiit (LIHTRU%K
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G, SAEBERELE CWPRESTO™ %) BT — R
BAEARE . Fln, @EidE Cclipping) AbEE, Jk/b ik
PP HEATE A HEL (de-dispersion) 4bHE, JHBRE
BEIR"" s P B S AR e, B e o 3 S
17400, ANTHEEE 5 /Y s e iE T A

2 Pulses of Best Profile

o, BRI A AMNESEITEN, BKES
MEmELL, 192FIRkepieEs' . 25 a2 5 13
W, ORGSR, ENkh B A B 1
JEPRESTOAHE Ji5 19— A ik o 222 4 4 A 1) G s 1
(Ef&k EPMPS™)

Search Information

Candidate: ACCEL_Cand_1 RA oo = 18:07:43.2612 DEC 00y = —08:08:08.4360
Telescope: Parkes Folding Parameters
Epoch,,, = 52135.45615138888 DOF,, = 60.46 x°,, = 178.544 P(Noise) ~ 0 (104.20)
Epochy,, = 52135.46056978142  Dispersion Measure (OM; pefem”) = 160.133
ieie = 0.00025 Piopo (Ms) = 876.1154(12) Py, (ms) = 876.0515(12)
Data Folded = 7340032 Plupo (8/8) = 0.1(5.3)x10° P\ (s/s) = 0.0(5.3)x10”
Data Avg = 505 Piope (3/5%) = 00(1.9)x107"" P (s/s) = 0.0(1.9)x107"!
Data StdDev = 4.635 Binary Porameters
Profile Bins = 64 P (8] = N/A e = N/A
Profile Avg = 5.791e+086 a,sin(i}/c (s) = N/A w (rod) = N/A
; Profile StdDev = 1590 Toun = N/A
(a) Jkihie)n 22
j T . E FrprTTTPYRTY T : T T : '§ r i N,
T el A | i i i g ¥
.' i BT S B 2 é <
o EatR L 3 { . 28
el el 4 g { 2x10°° 0 210 °
T 5 = g er P—dot — 9.4194e-11 (s/s)
2 [ ¥ 2 B :
1 % ] 1 : E‘z o I E ﬁﬂg
5 L
| 10.'55?‘ 2 3 g%
o o - Sl sl R i ) " cg E 3-g
[o © Bt : & o= " 4 " o«
b~ O A =1 (=] = (-]
=8 od T a =] 1 [] 1
‘E’ PR = S+ - Period — 876,11537652 (ms)
- o <
gl e 1 HZ% Freq — 1.141402 (Hz)
- \ 2 - =20t -0 o 1w? om0 o
= M s AL e S~ T T T T L =
iy =" Sy - Lo it T
3 -~ o =
B P 1 te
PNaE e | o 3 3 o of W B
Jda5: ) ; 5 - -+ . o
88 3 o . . q= &
o ] e e 3~ o a
oriy 2 t e 5 t - 2o 3 | =k 5+
ey ; 12 x ] ;e 42
o i e Bat ol et KT o L L L 'FI' s L L 3; 3
o 0.5 1 1.5 1500050 O 0 1000 2000 3000 o 1 o =1 15
Phase Reduced ¥ DM {ii iy Period — 876.11537652 (ms)

(b) I [ —AHAL &

(e) S~ &

(d) i 22 &

Bl kot EREAREG R B, % FIPRESTOR AL A5G 5]
Fig. 1 An example figure of a pulsar candidate in PMPS, which was converted by PRESTO
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RS AR P A A 15 72 ok o 22 BEOUA 5
i, EESH LT RHE:

1) ke R h £ 1. S 3 B SO0 A AT
AR SRR R T kek B RA R E R B A,
AR K b AT 5 BE R BN A I N ST R A e 2
AN B S PR U

2) WFIEAHALIE I RN 5 A8 A R Ak )
PEAGE, SRR A 5 RIS [6) P PR SR o ik 22

55 BAAYNE, 55 S8 W E A AR
I ERE-ARALIE L, FS R, BltBliR.
MR BRAR B kb AT 5 AEBEAS LI (I, 278
i85 Pk e s 2 T e o BB A X N ) B L

3) MUR—ARAL I JE I R HAE S AL N A A
HHERE], MK RE SEAFR TR E. BT
ik ek S S5 FLR SRR SR, SR R B N Y B
FERLI R 73 A B o B bk A5 5, X 3]
U ARRLE L, BEAPERER IR, A 5P RT
IR RS

4) OHULE: Bk E SELL 2, &
At . Co I 2 TR e 0 R A P A [ e BB AT
T, ik oh 2 A5 e L AR ARG 00 . 208 ] IE BRI
(IERTEREN VNP T RU R ELU = b3 = S NS PN TTEES) T L X
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T, MESERTMER —DIEE, MEEHE.

FEBF ST B 3 2RI, RRAE Rt — e th
RESGERXLRETZIE (Z0E2. 3. 5~9) . H
X AR BE B FA i 126 A0 A STk v B2 S AU 5 F A %620
K, AFAELI R OfRIERARER; @bk 2
AR EARRK I BAEAZ 6] AR SR kb 22 22 Ta) (R A
A, OTIMESMAEZ, HRFUELUK (S
T @kt RS TR, RFAEAUIE, 5t
OANFEBEE . AF KIRAIRFIAE AN, A 455535 ]
OEIREZVeR GRS e

2 ERIMIRER

KT Bkt BARIEFEA KGRI, BRI L
HRHAT T RETAR. HATKIE, KB 0 9 N TR
BIPERNNLES 2 T3k Forf, NIRAITERT 20 8
BEFER LS B0k BB, 1170
e 7555 TR, CRET BRI LAS 25 > T iEAR R A
KMy 3K FTRWRALR T % 2T SRR
T3NS TR KB B T . 2R 1R IR Ty i A
FERAL.

* 1 HBBBOhERIEREERD ETTEILE

Table 1 The comparison of pulsar candidate classification methods

] » i o MRS S
Byt ViRt SCHk CEEG) T EHR
BER% TRIEZ/%
S/N%E / / / /
REAPER Faulkner%s (2004) / / /
N ARG
JPEAPER Keith%5: (2009) / / /
PEACE Lee%s (2013) GBNCC 95 0.34
93 1
ANN Eatough% (2010) PMPS
92 0.5
ANN BatesZ (2012) HTRU 85 1
100 0.64
ANN (SPINN) MorelloZ (2014) HTRU 1 99 0.11
95 0.01
PALFA 92 1
YORCNN + ANNFSVM e o GBNCC 100 3.8
+LR (PICS) o GBNCC 68 0.16
WLAS 2 2] I GBNCC 100 1.1
HTRU 1 92.8 0.5
GH-VFDT LyonZs (2016) HTRU 2 82.9 0.8
LOTAAS 1 78.9 0.1
fuzzy knn Mohamed (2017) HTRU 2 94.2 1.8
HTRU 1 96.6 0.05
HTRU 1 96.3 0.05
DCGAN-SVM Guo% (2017)
PMPS-26K 89.5 0.5
PMPS-26K 89.1 0.5
L] Tan% (2018) LOTAAS 2 98.7 1.1

2.1 ATIRRFEE

ket BRI, BTSRRI, Bk
P HARFEAA TR, BF TN SR AR B DUAE 2 5
BRI 52T N LRk .
211 EETERRE BRI

TE 5L B VR 50 Hh (5 R L Dy B ) ) 0 R AE A

o —Uef s pfiE x4 (FMSP Find®) [ H 3|
FRIE RS B, R — G0 RN rE
T, BRSO REASI =, i, 7EArecibo Phase II
survey I, Stokes¥&iit H IR B EME LK T 8olIfE S, 15
25 0002 A L FE AR FF AT N gk — 5 R ) b 3™
fEParkes 20 cm survey I, JohnstonZ i i [F] ¥ (1) 3%
W&, R H A0 1S T MR RE AR . N TEAI0 i ik Ak 2
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N, FEBRKMEWME. R, URYEE %
BEE, 2RREBRKR, 2BIE S EI MK
B, FEMANRAMAEZELE (LA , 1E
— R LIRS THERA B, (R AR

212 EBBATH T

FIREMELE . Rkoh RS 55 BT 202, |
PEAGE, AR HIW7, b FE RS . R
TG TR I R o3 3R A 4 FH Tl B ik ok 2
BME S B 8 E8:E. Flln, 20044, FaulknerZ:¥%it T
K% 53 KB REAPER™ . B AT LIARYE R AR AE ()&
WL BKRTEESS) , EWHWIEAS FEAEAS s 7E 4k
B, KBRS A S 5 ko B BEME 5 X 4T
WMFEIRFEAR I SR . (SBIREAPER, 7EXIPMPS ¥ ¥
BT FERACEE A, HRIL T 128Bik 2 . 20094, Keith
SXTREAPERIFAT | gk, #it TIREAPEREAF™,
{EJPEAPER{IFEBI N, 7EPMPSEUE o X kB T 2 Hi
B A 38R 2 8 Tk A2

Fiah, LT — BT W 2 1 BB R AR A VR
R4 . i, Pulsar Search Collaboratory™, JHidHs
WG R E A, XFRALE TR BIRE A BRI 2 AR
TEBEATIE S VR4, NI HEATFEAR I 40 K27, %I H
FFE6T20084F, H AT CABL T 780 bk o 2,

BT SR rH R AE 1) BB 3 S A T DA R0 i o —
o RN THAE S, b —2 N T e T
2, RASKEE. BEHET ML/,
TR N RFNRKF S 288, F3hH %,
TFAEAR SR 3
2.1.3  ATHET 5k

NSRBI RE R 2K, BTN DS FE AR 3R AT
O . KeithZ/EJREAPERFE R, & H 745
KIVE AR, RAEARHEATHET, 0 BRAK 2 B (5 e
A (2 o 20134, Leeilid /b K& 1 bk 2
i, Wik TPEACERS™, Mid6eMFE (WK 3)
ez ki BAZ S, R R E AT, IR
VA G, MRS A HIVP AT HET - fEGBNCCH
PSR b, SEILT EAFIS%ET, RIEA50.34%,
I MPALFA. GBNCCATHTRU%HE 4 F & B T 47Fihk
M. PEACESETE T 20 FR B ROR FIHERGE, (HF5
BN LTI E VP or BRI T, X AR LK AR
FER T, FZ“EAIM M 2oriE.

B FEASCR AW I, N TR 7 VR ok
T TE V0 A Ik i B A AR AR 43 RN R SR o BRI T AT £
B> EE, SEILE L, R MR
LR E, BN T R — AN ]

£ 2 Keith®F (2009) {8 A4FE™
Table 2 The features used in Keith et al. (2009) ™

M5 FAEE
1 ikl 391
2 Jik b R O 18 B
3 e
4 o T BRUEL A it o5 b

T3 LeeF (2013) {FRHIHFIE™
Table3 The features used in Lee et al. (2013) ™"

9 SRR
1 ik R B R EE
2 Jik ot 3
3 ik st G ) 9

4 5 SR Rr S

5

6

G SR A FRERE
Jik b 9 B2 5 UL ) EUAE

22 HMBEIFE

R AW R Bk, BEE VLA SR
J&, MR EIERA 5] AR BARIEFEA 7 AT S .
P TR AR FE AN 3 ELAF 98N 03 B DGV ik 22 (1) 43 28
HEMRE, DI — M B 2% (Recall)  AHEE
(Precision) . fRIE#* (False Positive Rate, FPR) 3k
SR EERIPERE . AP RecallZ) il () /2 IEAEAS (lkpp 2
55 BRI Precision R B2 32K
W ENIERIIREAR PSR IEFEARREL A FPRIFE 2
FREAR CHEfKMPEAS ) s R R IERM
fil. Recallkimy, kit EREAYE IEMH5r 2K BEZ ; Precision
B BUFPRARAIS, ARk A5 53 20 iRk

TERHNE, BT RAEIEE, HRH
SR T T AS [ 1 ik o B2 4 28 VA% 1 BOE R AT I
TH, PR 22 B 2 SR F & AN AH [R] 1 B8 42 a3k AT 1)
Redll il HTFEASE. FEADAM . FEALLH. FEA
SRR, FikEAREEE L. N
XTI, KB Bl R AR RIL AT 4.

TRIE 7 FERFAE RIS, K H AT 5 T kb 24326
INLES 7 207, RN BT EWRIER 77
FE TG R E 0 7 AN T s IR B 1) 5 v
221 FETRIFFERTIE

ETRWRHER T, SN T 280 B3 5 7
X, GIANERAFE, SEBLEINES 2K, Bl
5N LOARFAIE A58 FH sin iR 50/ 750 0 B0 0K Jik v ol 2833547 40
s

20104, Eatough%5Xf & &K VP4 5k AT 1 2
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B, BINHLES 25k, ANEEHT N TR, BT
SRR ST IR, PRk TER L. Bk 5 55
I2AMREAE (ILERS) fE R = E N THEMZ (Artificial
Neural Network, ANN) %N x5t N ATES (I
#5) o fE1.3J3/PMPSEHHMIALE -, SZHL T 93%[1)
BAEE, 1%0BIEE CREHRTSMNMFER, A4z
N92%, RIEFEN0.5%) o FEXTHB/ PMPSEHE 347 i
ARERI, MR R B S ) Rk R o A I A A
SNTRBL: BT =R ke R S ke 2 AN, B

FANGREA AR S5 TR, 845 29 50% 19 Jik v J& 34
/NTF10 msPI Bk B 7 60%F1{E M LL R I 40011
FikH B 4y

20124, BatesZU'GHRESE N F224 (R 6)
BN TR M 2%, fEHTRUNGREE FSCHl T 85%[1 25
AL 1%MRIER . M4 HTRU Medlatd o & 3L
T75WRk R . AL T Eatough B AL FSE 5L, 7RIk
T A /N T 10 ms PR ik 2 A0 T8 39 B4 ik v 22 40 S5 1
AR T RS, (H RN TR R A

T4 BOWEEHAKELR

Table 4 The comparison of some datasets

il se SCHR AR FEA R ik el ik
PMPS Eatough® (2010) ~15385 760 ~14 625 IZEE259 + 1 625
HTRU Bates% (2012) " >780 580 >200 YIZREETO + 200
GBNCC Lee% (2013) ™ ~100 000 70 ~100 000 REILrE
PALFA Zhu% (2014) 0 3756 1659 2097 PIZR = 3:2
GBNCC Zhu% (2014) © 90 008 277 89 731 ST
Morello (2014) & Y25 = 4:1
HTRU 1 Lyon (2016) ™" 91 191 1196 89 995 YIZ54E200 + 200
GuoZs (2017) 7 YL AR MK = 3:3:4
Lyon% (2016) ™ P Z54200 + 200
HIRU2 Mohamed (2017) ® 17898 1639 10239 Y25 = 4:1
LOTAAS 1 Lyon%s (2016) ™ 5053 66 4987 WIZREE33 + 200
PMPS-26K Guo% (2017) 7 26 000 2 000 24 000 N BAIE M = 3:3:4
LOTAAS 2 Tan% (2018) ™ 2 403 986 1417 I ZR5E RN g T A

%5 EatoughZ (2010) {£FH4SE™
Table 5 The features used in Eatough et al. (2010) ™"

%' RFER &

1 [EL Y=

2 Jik e I3 5 i

3 X DM-S/N i 224645 i) -+ 7

4 S/N > 10/ )DM{H [ ¥ &

5 SHIEAL G IIDM-S/N il 24U & 14 5 (B

6 SFacceleration-S/N i Z& U & 1)K J5 18

7 S/N > 107 BE 4 i H

8 XA 5 [fiacceleration-S/N 1 25 B2 ) -+ 7 1
T AT ARG 34 75 W S WU

10 USR] (4 2 P A O

11 TR R AR 1) 34 5 AR T WU

12 A S ) (¥ R AT G B

20144, Morello%xF N T2 M 2% 7 i3t 4T T i
—Brfttk, Wit 7 SPINN (Straightforward Pulsar
Identification using Neutral Networks) 4322802, iEHX

TOMNFIE (R 7 MENANTHEMGE N . 1£91 192
ANAEIETREAR K R AHTRU Medlatill i 8 (fAiFRHTRU
D b, HATEESH, AT RER R100% 5 42 0,
B IEF N0.64%; 99% 4RI, HIEFENO0.11%:;
95% 4= i, RIEF N0.01%. FH5F434 7T FEATE
RALFE S, G HI2 400N EAFEA, 2t gt — 0 Wil
Mk, RILAFH Wbk B . FELRH KR,
SPINN“100%7 4> I, RIEFN0.64%" 24T H
0 15k i FE 459 43 v AR 0 AR D 2 R BB N, HESE A
M. FERRIEFFAERS, 8T X 5515 5 MM ml, o s
TP AR 1 LA Bk R AR (AR DG B, PR B ) &
FRE MR T T RIR R RE . (HXT — LA ik e 2
5 HIRFI, SPINNJFAREIRGFHA» 2. PRI, Xf
RFIFIRFAEEAT 500 Hb 20 ;[ Bl 398 o kb 2 25000, %
A

BT I RRAE RN A2 9 48 7575 1A S FH AR K g
ren 1k R A R AR S R A AR F T . 6T

FRAUEMIERL, Eatough%®”. Bates®$"". Morello%:r”
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AT T ABIRIEA . (EARATE T E KA g A
BB, REAEX BOE R AOB R, [FN, MR AT
Ak B RE B T IR RFAE A R BE AR AT Sk L N Ak
B RD. flin, REHIPERL, SR EE
e TR L m a5 S, MHEZMERSNESS
Weamg . At — LR EvERE, WA R E B A
PRI 27 2] 7 VR RUAS [ (R RS AIE 126 B WS
6 Bates® (2012) fERMFHE"
Table 6 The features used in Bates et al. (2012) ™"

ETRE FHERIR
1 JEIH
2 e
3 fEMLL
4 i g
5 I Sin il 224002 k6 B 1+ O (8
6 Filsin® il 240 & kb A6 BR A R O
7 TR o e 1 D 1
8 T 2 v
9 ST AL A e B 1 O 1l
10 XU T DL A k6 T80 () 1 3 2 7 5
11 R E 7 SO s B
12 O L7 BB R AR e U A () K A
13 d (profile)/dxFLJ7 Bl 546 58 B 7 FII) W% &
14 S /Naaa/ N(P=W) /W
15 S/Ni/ N(P=W)[W
16 mod (DMg — DMyest)
17 DM 2 & R 77 (8
18 R AP Ak %o I 1 T AT SR 1 1) 349 AR
19 AT RPN LA AH 2% L PR B
20 BNEAH R LRI
21 ik o 1 5 DA
22 Skt R 2 $4 18 I I TETAR

[Fi) B Ay 2 B AR ALE %o 50 B0 B PR AR s e AN v 1, ek T
BRI A SEVEE . MK R 46 R i 28 FiDM i 2 h 2 Hix
VA Jr 2 WERE. RS8N o ) P 1 G TR AE
(R 8) , BABRIFMX R % &3 Serf S s
IS R B A7 LE I B R AR AN I 487 . AN () X0 U v e e
HERIFER D AR SN, Bt T &5 A d 5 i
HIGaussian Hellinger % & 58 # &L (Gaussian
Hellinger Very Fast Decision Tree, GH-VFDT) , Sz#j
TR ARSI AT s . GH-VFDTAC L bR, REFD
Al LA E 7Tk FEA (B4N2.2 GHz, Intel i7-2720QM
AEERARD , HAMAEME T — e KU E . TE
HTRU1. HTRU2. LOTAASI¥#E4 Elaki, xf5
[ A 4 AR IE AR E: 92.8% (0.5%) + 82.9%
(0.8%) « 78.9% (0.1%) .

#*8 Lyon¥ (2016) fERRFHE™
Table 8 The features used in Lyon et al. (2016) "

=7 MorellF (2014) & B4HE™
Table 7 The features used in Morello et al. (2014) **

' FRIEHEIAR
1 fEME Lt (logfE)D
2 ik 9 147
3 JAREBERELE (ogfi)
4 L HUE
5 &SR
6 Jok e 50 -5 I sk A 45 7 AR

222 HEFHEIMFER L
2016%F, LyonZ54txf SKASZI 4bBEEEA (75 3K,

ETRE) FHIE
1 ke BR 348
2 ikt B bR ok 22
ik o T A R 0 B
ik st 6 1 O
DM-S/NH £k 3418
DM-S/N i1 £k (¥ by i 22
DM-S/N ith £& [y 8 e f
DM-S/N £k (1147 2

S~ W

0 N A W

F4h, LyonZ5 3 it it 8 AR AE L AT B4 16 X 4y
P, Wz lE -2 A NG EEMH. 20174,
Mohamed ¥ iX SEREAE (6 8) o F BRI LI 48 4 2K 4%
(Fuzzy K Nearest Neighbors, Fuzzy KNN) &k 6,
TEHTRU2EUEAE FIRARETH T — @ & 4%, LT
94.2% I E2R, 1.8%MMRIESR, #E—DUEl] 7 41t
RROEI A Rt

B Lyon 5 U5 F s fE e/ st )+ A7 P R AT~
FEOLEE B, FFAE SERR 73 A B rp o0t 5 Fik o ik o S 25
DS HITSOL, 20184F, Tan™HHT 7k, @idit
S V) A7 P sl AT 57 P 5 Tk e 6 B ol 28 D 4 O
RE BN T X RIS GEHERIE (R 9) o [FIRPKE
LUk b B A 5 RFIF A2, 24028 (kb 2.
ki) B R35r2 (R MRS, RFD . dEidF|
FAAS 5] e SRR 21 () kb BB A5 5508, MG 2 Aok
B, BRI TMERE . SR AT DA A R 1 ik R ik
MR, TEFMLOTAASEIEIIRNE ChE Al i s
X5, [AFRLOTAAS2) b, MIELH T LyonZ 5%
EE R, BEERETF2.5%, N98.7%; fRIEZFPRIIM
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2.5%B 3] T 1.1%. ZHEIEWN A TLOTAASHE R 245
. HEBHME, HTHEASERR, E1EEKN
R I RS I g de, DR S B A AT AR 2 A
fili—uk,

#9 Tan¥ (2018) FURMAYIFIE™
Table9 The features added in Tan et al. (2018) ™

e FFAIE
1 Sub-bands 5 ke B HIAH 5 REUKIIE
2 Sub-bands 5 [k 58 H9AH 5 R BRI AR 22
3 Sub-bands 5 k6 8 1) AH ¢ 2 T A e
4 Sub-bands 5 ki 36 9 AH 5 2 5000 s B PR 250
5 Sub-ints 5 kS R RIAH DG R B A
6 Sub-ints 5 [k i 3 RIAH 5C R B b e 72
7 Sub-ints 15 ik R 3R 1 HH 5 28 B0 A4 2
8 Sub-ints 5 ik E (R 5 2R B0 B2 1 2 %M

223 FETHARISFHER 7%

B A 2% v] DUSEEL B B PR IURAE, 8 S N\ T
BETHRFAE IR RRE DRI T 4 T 5 R o 22 I 246 11 250408 0K )
(AL S 5 2] 7 VA Ik o 2 S ABAE AR 1) 23 R Atk B A
A .

20144F, Zhu%5 G GR B B AT, et
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Table 10 The advantages and disadvantages of three kinds of machine learning methods
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Celestial Doppler Difference/Pulsar for Formation Flying and
Its Integrated Navigation

YU Ziyuan', LIU Jin', NING Xiaolin’, MA Xin’, GUI Mingzhen’, KANG Zhiwei’

(1. College of Information Science and Technology, Wuhan University of Science and Technology, Wuhan 430081, China;
2. School of Instrumentation Science &Opto-Electronics Engineering, Beihang University, Beijing 100191, China;

3. College of Computer Science and Electronic Engineering, Hunan University, Changsha 410082, China)

Abstract: In order to improve the spacecraft capability of autonomous celestial navigation, a celestial Doppler
difference/pulsar for formation flying and its integrated navigation method is proposed. The Sun light is strong, and the accuracy of
the Sun Doppler difference navigation is high, but it is difficult to provide multi-directional velocity information. Star light is
weak, and the accuracy of star Doppler difference navigation is low, but it can provide multi-directional velocity information. The
Sun Doppler difference navigation and the star Doppler difference navigation are complementary, but which cannot be fully
observable. Using three or more pulsar navigation is completely observable, but the filtering period is longer, and it is difficult to
obtain continuous navigation information. The three navigation methods are complementary and can be used for integrated
navigation. The extended Kalman filter is used as a navigation filter to fuse the difference and arrival time of the astronomical
Doppler, and can provide absolute and relative navigation information for formation flying. Simulation results show that the
integrated navigation method for formation flight can provide absolute and relative highly-accurate navigation information.

Key words: formation flight; celestial Doppler difference navigation; Kalman filter; pulsar

High lights:

o In this paper, the Doppler difference method can be used to solve Solar spectral line drift problem caused by the Sun's surface activity.
e Combining the star Doppler difference navigation method with the Sun Doppler difference navigation can provide multi-
directional navigation information.

e The celestial Doppler difference navigation system is not fully observable. In this paper, we combine it with the pulsar navigation
method to provide highly-accurate navigation information for formation flight.
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An Overview of Pulsar Candidate Classification Methods

WANG Yuanchao"?, ZHENG Jianhua"’, PAN Zhichen""’, LI Mingtao"”

(1. National Space Science Center, Chinese Academy of Sciences, Beijing 100190; 2. University of Chinese Academy of Sciences, Beijing
100049; 3. National Astronomical Observatories, Chinese Academy of Sciences, Beijing 100012; 4. Center for Astronomical Mega-Science,
Chinese Academy of Sciences, Beijing 100012; 5. CAS Key Laboratory of FAST, NAOC, Chinese Academy of Sciences, Beijing 100012)

Abstract: Pulsar searching is an important frontier in radio astronomy. Weaker signals can be received as the performance of
search facilities continualy improved. However, how to accurately identify the suspected pulsar signal from massive candidates has
become a challenge. The pulsar candidate classification methods about development history and current situation at home and
abroad. The classification methods in each stage include: manual selection methods and machine learning methods. At last, the
future development trends are analyzed.

Key words: pulsar; pulsar candidate; machine learning
High lights:
e The development history of pulsar candidate classification methods is introduced.

e The pulsar candidate classification methods based on manual selection and machine learning are summarized and compared.
e The future trends of pulsar candidate classification are analyzed.
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