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Credibility Evaluation for Blind Processing Results of BPSK Signals by Using Regression

Features
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(1. School of Electronic Information Engineering, Nanjing College of Information Technology, Nanjing, 210023, China;2. College

of Computer and Information Science , Hohai University, Nanjing,210098, China)

Abstract: A credibility test method based on the features of the linear regression is proposed to evaluate
the blind processing results of binary phase shift keying (BPSK) signals such as the modulation recogni-
tion and parameter estimation. The reference signals are first constructed depending on the certain identi-
fied modulation results. Two features, the ordered regression factor and sign of the segments regression,
are defined to test the credibility of the processing results by analyzing the differences of linear regression
characteristics of the correlation series modulus between the original and the ascending order. Simulation
results show that the proposed method can be used to effectively verify the credibility for blind processing
results of BPSK signals both at low signal-to-noise ratio and the condition without a prior knowledge for
signal parameters.
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Fig.2 Region of error symbols of BPSK signal based on twice Haar wavelet transform
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Table 1 Evaluation performance of 13 bit barker code

SNR/dB 1o / IR noy /K n /I 1o /I P

3 1 000 0 0 0 0

0 1 000 0 0 0 0
—1 1 000 0 0 0 0
—2 996 0 2 2 0.002
—3 975 1 22 2 0.003
—4 917 1 80 2 0. 003
—5 734 3 242 21 0.024
—6 372 8 587 33 0.041

F2 31fImFIHKREIERE
Table 2 Evaluation performance of 31 bit m code
SNR/dB no /IR not /IR nu /IR no /IR P,

0 1 000 0 0 0 0
—3 1 000 0 0 0 0
—4 1 000 0 0 0 0
—5 1 000 0 0 0 0
—6 1 000 0 0 0 0
—7 999 0 1 0 0
—38 926 0 71 3 0.003
—9 522 0 465 13 0.013
—10 193 1 789 17 0.018
—11 37 1 941 21 0.022
—12 8 1 968 23 0.024




sk F.o A TS IES MG BPSK 4125 5 &4 5 4 R T2 Bk 4E 855

AL PEPEAL D7 EE X 1 000 YAk BEZE SR JEAT A5 » HLPT ISR iR ME R A% 05 M e AE[ —2 dB, —4 dB]
ZIEJ L1000 YCH Ak B AR b b BEEE U A P BE BE 15 R LE U/ T 3 AL iR LT — 5 YRS R Ak B A
R A7 ARV U B DR B AR A B R R AR SR 0 ] A 5k T R e R R AT A AR X
Oy B AEWE B — 4 BT 82 YA AE I i TR A A R ) A B SR R BA3k alRE R Y 80 1K
S ok TSR R T 7.5 00 PR AR AR 0 0. 300 . M {F M LU #E— 2 R RERS L B T T BPSK {55
AL BT B PR RE AL 22 AT 2 1 000 Y77 1 HR i 76 R 0 i 5 A B B R 0 U RCHE — B B . £
Feo —5 dB I AR SCER i P A5 M Al Bk R A R 0k 9200 LA I PSR IR RN T 300

2 R A AR SCO7 ¥ X RS 454 Sy 31 42 m JF 81 1 BPSK {5 5 5 AL B 45 R 98 7 7 5 $ A6 56 1
RESLTT. AT L, MR LR T — 7 dB I, 1 000 iy B0 A BT FH ARG 53 3 1) 91 ol §031 45 2R 42 9 1E o HL
TG ifp BB R G 8 B 0 ) A SR R R O 05 R IR L AEL — 7 dB. — 9 dBJZ I L 1 000 Wiy HH E Ab
b R BRI B DR B R A U A R L LT T TR AL B Y 1 R R A MR L AR T L TR S TR fE
K 3 S I3 A % T A B A R B TR Y DR DX A R TR R R R B . il {5 L —8 dB
I A 74 YRR RS A % B IR TR U R TR R A 71 U Ok R RS RO T 9500, S B IR B R
A 0.3% . fEMEEL—10 dB W5 b BEE W A9 PERE SRR K . 1 000 W07 EL v A 5 A 5% s 0 o 14501 44
BRI T3 A 2 806 Y, I FH AR SCHE H A AT A5 4 4G 60 5403k A7) R A B A 95 B v ) S 2 S 531 1 O (ELBE
{5 W L BB/ IR SR IR B R R R I PERE A2 25 . DT LA ROR B AU Y 4 xf BPSK /5 5 H
Ak PR EE R ATAE L 3 M 7 3k AR B AR W BE A TR AT Al X AN TR A5 2 B BPSK {5 55 b BE 25 R AT AT A5 4
5 H A B R I RE D PR IR R BN R T B RE R . R 3 From AR TE 4%
PR GR L A& AR SO 365 SCERE8 107 ik PR REXT L o dy R AT DL L 5 LT O B I . 7 il 5 3% )
B DR AR BT O £ M FU ARG L A 3OO EE s O T SCRR 8 107 i » A5 M L/ T — 4 dB i A 305 36 W]
AR T SCHRE8 107 ¥k o SCHRLS 1J7 A AE X A7 58 SR 1 1) HE AT 2 4k (] U1 2% JU0KS: 6 If » 40 42 6™ A% 1) 48 71 A6
60 i LA O ZMNONS L B SRAE A 75 A T R RS HSE PR oA R D LR R T
TR AT BREAR VA 0 — 28 R A TR REAS R BEAT G0 T 00 56+ e I SRS T 1 19 B R 2 B o R 1 1
AE 2 R /DA PRI AR SRR Tk e AT e L N S ik I B 2 B . A
J7 1 ANHE R S Fokk 1 X — Rl

R3 ANFHESXEHSIH EM RS

Table 3 The comparison of evaluation performance between the proposed method and Ref. [8]

SNR/dB SCHRES 107 % AR5k
6 0 0
3 0 0
0 0.001 0
-1 0.001 0
—2 0.001 0.002
—3 0.003 0. 003
—4 0.010 0.003
—5 0.045 0.024
—6 0.052 0.041

4 HRIE

AN BPSK {55 (9 5 AR BEZE SR n] 5 PR PRAE BEAT 1058 B0 IR T Ak [0 09 2% UL 56 1) ol £
PEPPA 7 75k BE 2 R 26 05 125 B2 MR 1) R 4 o 8 o — o i A 5 RIS (I ol 2k 2 110 1 e [0 U R B B
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