A5 ZAREER

J. Infrared Millim. Waves

Vol. 26, No.3
June, 2007

5526 B4 3
2007 4£ 6 A

X FEHS 1001 —-9014(2007)03 - 0187 - 04

BT 4 4 i B o 2 A B B 2 2 B8R

HERE, WRF, WL, T &
(L IR TS T TEER 203 #OFS Bl W% 710071,
2. PEREEEREN GO WA T 710600)

RE: VR & Mo B3RS AT 55 RER, AU GERARR T Mok B R Bk 36 05 8 4 & 0 fn e 3 S 4 4E. R
HT - S#ABREHREE A ERAREZ SR ERBR AN THHBRM, EXCITHELETZR
BEXBEANER SRR EEPEARBXANTHOEEY SR ERENENRBEEH SRERENH . -4
ABEEEHENEETRARCEAR SR BRNEHL, SR B EXEERIARENREAARALET
AEE,TURBEFHHAHE.

X 8 W:EEAERKAEERR; —SHBLWE Kok B XELIT

hE4Y#E . TP391 XwARINEE: A

PULSAR SIGNAL RECOGNITION BASED ON
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Abstract: For recognizing the signals of pulsars and improving the effect of recognition, non-linear and non-gaussian char-
acteristics of the average pulse profiles of pulsar signals were analyzed by using bispectra technology. Then one-dimension
selected line spectra algorithm for extracting pulsar signals’ characteristics was proposed. The algorithm makes use of fea-
ture core and domain to represent the generality of bispectrum and its distribution domain. And the variance of signal fea-
ture vector and the distance between two kinds of signal feature vectors were defined, based on which one-dimension line
spectral vector with best interclass separability was redefined. The results of recognition experiments show that the algorithm
of one-dimension selected line spectra is suitable for extracting pulsar signals’ characteristics. Compared with the selected
bispectra, the selected line spectrum has the maximum interclass separability.
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Fig.1 Contour lines of the bispectrum of the average pulse
profile for PSR B0329 + 54 at 8500MHz (left) and 4750MHz
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Fig.2 Contour lines of the bispectrum of the average pulse
profile for PSR B2111 + 46 at 610MHz (left) and 1330MH:
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Fig.3 One-dimension selected line spectra for PSR B1821-24.
The top is the real component, while the lower is the imaginary
component
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Fig. 4 One-dimension selected line spectra for PSR B2145-

0750. The top is the real component, while the lower is the i-
maginary component

(1) AHE M EE5HE BE—ER%E
KHIRERE K N S BIRET S 5

(2) ERBEFFI P EE N SRR LW
f8; :
(3) ERTHESE  KESSHRKES VN ALE
BRI EE. FERJI s EENES S
=

(4) EIRHEFS K PREFEFHREH N KL
W REEELEG);

(5) B KA, %4\7‘3‘%%%‘%%%% %
FEoRANLZILE;

(6) EE(2)3) () S B HEHEXRFSH
— BRI E.

2 PHAXW
A L TR B — 4 3 8 4 O 3R 4 A Xt


http://www.cqvip.com

190 a5 ZEREF R

26 %

4 6 8 10
B BRI 5
B fkopE B1821-24 SHE Bkl £ A RRAE ) B AH G HE HL
BOEL AR AT BRI 3 A R AR EIGE T )
Fig.5 Comparision of the cross-correlation magnitude of feature
vectors for PSR B1821-24 with others ( The solid lines stand for
the results by using the method of selected line spectra; The
dashed lines stand for the results by using the method of selected
bispectra)
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Fig.6 Comparision of the cross-correlation magnitude of feature
vectors for PSR B2145-0750 with others ( The solid lines stand
for the results by using the method of selected line spectra; The
dashed lines stand for the results by using the method of selected
bispectra)

B0355 + 54 B1821-24 | B2145-0750 % 11 Pk rp B
HOTTHRERRSESHALE B3 v E
B1821-24 Bk {5 5 V- 24 bk wh 0 B ) — R 3%
B, 4 Bk £ B2145-0750 kw5 S P39 Bk vh 48
BRI — 4R LR A i 3.4 AT, — 4R
R R T 2 Bk EESZHEKNER. £ 1 5]
& T Bkrh 2 B1821-24 F1 B2145-0750 45| 5 H fih Bk
rhERERR E B Z B K FI AT 5B . £ 1 FH
BB, WX R BB vh B AT SRR K, B
W, AT BHE /D, Bk 1 AT LAE ), Rk 2
B ZRIMEH T4 BER/D, MA Rk 2
S ZEIAFRBAHIFEHI T 538 B, B LUK X Bk
EARFHATHIR. R 2 BT R —Bikkoh 2585 bk
& STER RSB I — 4Bt B2l ) B 5 HARFIE AR
BRI B AR A R 2K vh 2 58 5t Bk v (5 5 — 4
PR E A AR/ T 0.5, 2 FHEER
K A — e B i B A A R K. R 2
VBRI A — 4R 40, R — Bk rh 2 H9HHR
HAEFREK TR B 5.6 WA HH—
S BRI O 1 5 MR XU OF B TE R R B () 4k

EEAARME LT T R B RER KR E
KRB (BEER ] BEL)  PBEFERHAR(10)
TE M. SRR RN R — 4 TR ik
BRSEE ; B R AEEIGE R R BN R. B
5 BR THkrp &2 B1821-24 S HE Kk EH &
BIFERAE RN, B FAEA M A Bk i 2 B1821-24 1y
KEIS K6, FHMERES §, BN 6 4 d HFEK
i, e S EE R KR B1821-24 5H &R Ak
WERFE B B 6 5, fkrh £ B2145-
0750 MRS 10 b B E KME. & 5.6 I LLFE
SR AASCIR W — B R T T LARAE L
BRI i AR AR R

3 Hig

G T Bk B RAR Bk e BRI DU AFAE , 1R
EE R E O PHERE R AUIRE R T — 4B IER
. 0 BBk BN S ABE SHITHHRIER
B (1) Bkoh BB STBK 5 SHHER R, BUERE 1
EBHIRERAAE R (2) Bk (5 SME R
PRI K (3) S EXGEREEMLL,
—R B RE R B RA ERKEE T EE,
B R A B OR. — e R B AR
Bknh BB H Bk E SRHERBRA — 2 HLANE,
Bk BARSTBK B S BHAX B T Bk mp EMI MR A=
AR EERAFEREL #— PR R THERE
BEE AP R EIRHTIHANI, RITRE T
MG EE RERORBIBR B IRAIEA.

F#1 Bk E B1821-24 B21450750 % % 55 BO355 +54 %
11 iRk vk B Ay — S S 4 4R 4% F () I 2 @ A K B AT
SEE

Table 1 Interclass separability between feature template
vectors of PSR B1821-24, PSR B2145-0750 and
others

Bkrh BASIEAR B (6)B1821-24 (10) B2145-0750.
(1) B0355 +54 148.7129 39. 1400.
(2) BO531 +21 77.2216 13.0151.

(3) B0613 -0200 36. 1746 14.6344.
(4) J1751 -3323 11.0200 33.4738.
(5) B1237 +25 141.9191 27.5558.
(6) B1821 -24 2.0000 45.8680.
(7) B1919 +10 93.4659 53.4329.
(8) B1929 +10 11.1565 36. 0696.
(9) B1937 +21 67.5726 78.3451.
(10) B2145 -0750 141.3117 2.0000.
(11) J1713 +0747 40.6915 55.3353
(F#195 ®)
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Table 2 Correlation among one-dimension selected line
spectrum of average pulse profiles for the same
kind of pulsar signals at different frequencies

Fkrk £ KA WRFE  SHAFEER A EAHEXHE
8500MHz 0.5083.
B0329 +54
10550MHz 0.5583.
450MH:z 0.5309
B1451 -68 674MHz - 0.5154
1520MHz 0.5107
400MH:z 0.5014.
610MHz 0.5404.
B2111 +46
800MHz 0.5399.
10550MHz 0.5425
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