540 4525 8
2018 £ 8 H

WOF 5

2 % 4k

Journal of Electronics & Information Technology

Vol.40 No.8
Aug. 2018

ETHERNERBCKENBRSMETIRANGE

S$rte" Kk X
(BB FHE K 5 € F AR F I

W E: BTEREFAN 0,1 bit MR JLT-HE, TS E RS M MIEE IR, BUE R TR T8
0, 1 bit MEFE A FRA 53 TR, NIz SO — R H [RGB RS 77k . E ka8 | R D
PP FUHEAT oy Heab B, SR IR EHE S 5 AR I8 10 AR T = A HT BT A s SRS LABOKARHT A T B T 2
LIRS R BTSN AE, R A7 R 1 1 R e B T | R B PR S R 2 T R B AR s 8 SR IE A
[FB PR = 151 2 T QA TEURE B, TESRARAY bR BB S5k T 3 A3 SR B0E, BN T X REAE Mo n =B 4R
B, HRMBHHSEEPH B FEMERIRZ . U7 ESERRIE T iR a8, ZINETE R
ZRBZWA, HEFBHEHE, IIREdEaE/D, BRSO b, Hp e g
P

EHEIR: HFEBHAD; B, REEZH; R nE; WK
FESES: TNIL9 XHEFRIRTG: A

DOI: 10.11999/JEIT171026

FHR

&E 230031)

XEHS: 1009-5896(2018)08-1971-07

A Blind Identification Method of Self-synchronous Scramblers
Based on Optimization of Established Cost Function

HAN Shunan ZHANG Min LI Xinhao
(College of Electronic Engineering, National University of Defense Technology, Hefei 230031, China)

Abstract: Since the probability bias between 0 and 1 bit in a convolutional code sequence is very small, the
existing method based on the probability bias in the input sequence is ineffective for the identification of a
self-synchronous scrambler placed after a convolutional encoder. To solve this problem, a novel method for the
blind identification of a self-synchronous scrambler is proposed. First, the scrambled convolutional code sequence
is divided into blocks, and a new bit sequence is generated, in which each bit is the dot product of a scrambled bit
block with a parity check vector of the convolutional code. Second, based on the criteria of maximizing the
probability that the linear equations in the generated bits hold, the cost function of the feedback polynomial
coefficients of the self-synchronous scrambler is established using the soft decision sequence, which is the output
of the demodulator. Third, according to the characteristic of the number of terms in the feedback polynomial, the
dynamic fireworks algorithm is modified by constraining the values of elements in fireworks, and the cost function
is optimized using the modified dynamic fireworks algorithm. Simulation experiments show the effectiveness of
the proposed algorithm. There is no need to search for the feedback polynomial exhaustively in the proposed
algorithm. It is robust to the noise and the number of data required is small. Moreover, along with the increase of
the number of received data or the decrease of the order of the feedback polynomial, the correct identification
ratio of the proposed method increases.
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