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Abstract: According to the problem of performance reduction even losing lock for the MIMO system threatened by deception jam-
ming with pseudo —command, this paper presents a technology can test the deception jamming based on central part of spreading
spectrum. And this method realizes the deception interference prevention. Finally it verifies the feasibility by experiment, which is
importance to promote the capacity of resisting deception jamming.

Key words: MIMO ; pseudo—command ; deception jamming ; center of spreading spectrum

0 , ,
MIMO , o
MIMO . , o
, , 1
DRFM
[1-3] R
, [4]1.15] o ,
: [6]1~[9]
. . ; [10] : o
MIMO
3 ) , o
, , 2
o , MIMO
MIMO

) 2021 47 4 — 87

http://www.chinaaet.com



HiESM%

http://www.chinaaet.com

, [11] 11 1 1 1 1 1 1
MIMO s 1 -1 1 -1 1 -1 1 -1
o 1 1 -1 -1 1 1 -1 -1
, Walsh 1 -1 -1 1 1 -1 -1 1
H3= ( 1 )
o 11 1 1 -1 -1 -1 -1
Walsh “x1” , 1 -1 1 -1 -1 1 -1 1
1 1 -1 -1 -1 -1 1 1
12-131 " 'Walsh , 1 -1 -1 1 -1 1 1 -1
Hadamard Walsh (41 , ,Wal,(3) Waly(4) ,
Hadamard Wal,(5) Waly(7) , Wal,;(6) Wal(8)
Walsh s Waly,(m), m Hadamard . 8 Hadamard Walsh
- Walsh 1 s Walsh
o Walsh o
s 0o 2 s Walsh
H,, 2N Hadamard (151 - Waly(1)
o1 , , . ,
11 S T H, H, Walsh W
H2={ } ’H4_! ’ ’ ?_‘"\“={ }c
I -1 | I 1 -1-1 H, -H), , :
1 -1 -1 1 Walsh
Hadamard , ( ) , Walsh
, . Hadamard s
Walsh , N Walsh , o
Walsh . 8 Hadamard s
Walsh , Hadamard .
10 1t
Z osf Z ost
o o o o o o o o2 ? s 9 ? P T
() 1 3 3 b 5 6 ()} 1 2 3 4 5 6
f/Hz f/Hz
(a)Wal,, (b)Wal,,
1f ' D 1f ) [)
Z os} Z osl
< T < T
S e ¥ ? o I S e
() 1 2 3 4 5 3 0 1 2 3 4 5 6
J/Hz f/Hz
(¢)Wal s, (d)Wal ,,
1 © ' i 1F T T
= = ‘
X 051 X 0sr
(o]
0 ? ("] QO P ? o T o T T
o] 1 2 3 4 5 6 0 1 2 3 4 5 6
S1Hz fIHz
(e)Wal s, (f)yWal s,
1 © ' " 1f ' "
Z ost Z ost
= IR
0 p ? Q V.Y (] ? 0 ? O T T
o] 1 2 3 4 5 6 1] 1 2 3 4 5 6
f/Hz f/Hz
(g)Wal 7, i (h) Wal 5,
1 Walsh

88 —www.ChinaAET.com

http://www.chinaaet.com



BG5S M

http://www.chinaaet.com

3 MIMO 1 500 (6 000 4 ),
, 200 bit ( , 1770 )o
R 8PSK s . 4.95 GHz,1Q
o 500 kHz, ,
, . 100, 20 ( 6x10°
o ) 1.2x10 A
, 2(a).  2(b) ,
, H - ,  2(a)
) hji gl \‘;Qv ©
o , O=lHI, 2Num? '
X : fl@) ML :
BPSK ’
1Q 500 kHz, 10 dB,
[11]),
e 3(a) )
P= | 0\ ZEE o) : :MIMO
0 ny
d K Num?)™ KNume 3(b) ) 3((')
_ um-)"e .
_20 T(m+l) : . 3(c)
2 4] 280° ' '
{0- TL()+2¢90'2 ’ o
} Num*+m -1 Num?+m—-1-1/2 N ,
B = n, [(Num?+m—-1-1/2)
{ 21T Num?+m-1-1/2 ’ 20
Mo =0 T (Num’+m-1)(no+2&0?) 4
(2) « "
s 1o ;K
72 72 b 9
K=(2, +£,)/(207) (3) 11073 .
S 5
1 (212)
Qx)= e ds (4)
(T . MIMO , 2x2
+o MIMO s
Fn)= | et (5)
0 s
4 o b
2x2 MIMO s °
MIMO : [1] ; [J1.
6 000 “07.“17 S 38 bit ,2004(2).33-35.
, 16 bit , [2] , ,
=20
-40
.60 06_ T T T e T e e T T T e T T T T T T T T T T I T TT
% iIIIIIIIIII || I I ;I'I: =| lll ,II.III 1 =} vl '| ] ilr III
=~ 80 0 ' |
-100
-0.6 EEEEE . =
-120 0 5 000 6 000 000
-140- ] /s
-300k -200k -100k O 100k 200k 300k
/Hz (b)
(a)
2
) 2021 47 4 — 89

http://www.chinaaet.com



EFE[‘: 5 M % http://www.chinaaet.com

0 -30
=20 -40
40 -50
-60
-60 |
e = 70
< 80 H <
_80_
-100
! l _gG YT T |'T 1
-120- LI L l | 1 | l -100
-140-H -110
-160 -120 1
-250k -100k 0 100k 200k 250k -400k ~200k 0 200k 400k
/Hz /Hz
(@ »)
0.230 233+
0.2
0.15
0.1
0.05
0_I : Ll ) : 1 . | 1 1 i : 1
0 1000 2 000 3 000 4 000 5 000 6 000 7 000 8 000
/s
(c)
3
4
£ 3 \
: \ N\
x 2
=
=h // N\ \ a //\ / \\‘
1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17 18 19 20
4 MIMO
[J]- ,2017,43(9) . nology & Electronic Engineering, 2017 ,18(9): 1437-1446.
1789-1798. [8] ) s y-
[3] , , . [J]- [J]. ,2015,30(3) : 517~
,2019(4):1-5. 523.
[4] ; , . [9] , , . -
1. ,2016,32(2):37-39. [J]. ,
[5] , , , . 2019,41(12):2684-2691.
[J]. ,2016,41(10):21-25. [10] , , , . MIMO
[6] , , .. FDA-MIMO [J]. ,2019,35(2):25-32.
[J1. ,2017 ,43(4): [11] , . CR-MIMO
738-747. [J]. ,2015,37(9):
[7] Zhang Zhaojian , Xie Junwei, Sheng Chuan, et al.Deceptive 1987-1993.
jamming discrimination based on range—angle localization of [12] , ,
a frequency diverse array[]J].Frontiers of Information Tech— ( 9

90 —www.ChinaAET.com

http://www.chinaaet.com



HiESM%

http://www.chinaaet.com

[EB/OL].(2019—xx—xx)[ 2020 10— 13 . http : //sfjs. cacr—
net.org.cn/site/term/list_76_1.html.

[2] , s , uBlock[J]. ,
2019,6(6):690-703.
[3] , , W, . FESH[J].
,2019,6(6):713-726.
[4] , , , .TANGRAM :
[J]. ,2019,6(6) :
727-747.
[5] , , .o NFSR
SPRING[]J]. ,2019,6(6):815-834.
[6] , , ,  .ANT [J].
,2019,6(6) : 748-759.
[7] , s .SMBA [J].
2019,6(6):786-802.
[8] , s , .Raindrop:
[J]. ,2019,6(6):803-814.
[9] s , , .NBC [EB/OL].(2019-12-05)

[2020-10-13].http : //sfjs.cacrnet.org.cn/site/content/424 .
html.

[10] , , , .NBC [J].
760-767.

[11] , , , .

,2019,6(6) : 768-785.

[12] BIHAM E,SHAMIR A.Dierential cryptanalysis of DES—
like cryptosystems[C].CRYPTO 1990, Springer Berlin
Heidelberg , 1991, 537 .2-21.

[13] MATSUI M.Linear cryptanalysis method for DES cipher[C].
EUROCRYPT 1993, Springer Berlin Heidelberg, 1993 ,765 :
386-397.

[14] BIHAM E,BIRYUKOV A ,SHAMIR A.Cryptanalysis of
skipjack reduced to 31 rounds using impossible differen—
tials|C]. EUROCRYPT 1999 , Springer Berlin Heidelberg,
1999, 1592 :12-23.

[15] BOGDANOV A, RIJMEN V.Linear hulls with correlation

,2019,6(6):

FBC[J].

zero and linear cryptanalysis of block ciphers[J].Designs
Codes & Cryptography , 2014 ,70(3) : 369-383.

[16] BOGDANOV A, WANG M.Zero--correlation linear crypt—
analysis with reduced data complexity[C].FSE 2012,
Springer Berlin Heidelberg, 2012, 7549 ;. 29-48.

[17] BOGDANOV A ,LEANDER G,NYBERG K, et al.Integral
and multidimensional linear distinguishers with correlation
zero| C].ASIACRYPT 2012, Springer Berlin Heidelberg ,
2012,7658 :244-261.

[18] KNUDSEN L R, WAGNER D.Integral cryptanslysis2[C].
FSE 2002, Springer Berlin Heidelberg , 2002 ,2365:112—
127.

[19] CHEN H F,CUI T T,WANG M Q.Improving algorithm 2
in multidimensional (zero - correlation) linear cryptanalysis
using x*—method[J].Designs Codes & Cryptography , 2016,
81(3):523-540.

[20] SUN L,CHEN H F,WANG M Q.Zero-correlation at
tacks : statistical models independent of the number of
approximations|J|. Designs Codes & Cryptography , 2018, 86
(9):1923-1945.

[21] TODO Y.Structural evaluation by generalized integral
property[ C]. EUROCRYPT 2015, Lecture Notes in Computer
Science , Springer, Berlin , Heidelberg , 2015, 9056 : 287-314.

( :2020-10-13)
( 1989 - ) ) s > 5
(1990-), ., , ,
,E —mail .
chenhf@ncse.com.cn .,
(1969-), ., , ,
N , E—mail : lytjinfeng@buu.

edu.cn,

(1983-), , ,

H SO0 OSSO0 00000000000 00000000 00000000000 000000

( 9 )
[J71. L2011,
33(6) : 1403 -1406.
[13] , , . Walsh
[J]. ,2013,34(6):13-17.

[14] WANG F H,XIE H,HUANG Z T.Blind reconstruction of
convolutional code based on segmented Walsh—Hadamard

transform[J|.Journal of Systems Engineering and Electronics,

96 —www.ChinaAET.com

2014 ,25(5) : 748-754.

[15] . s Hadamard
[J]. ,2012,25(5):105-107.
( :2020-11-12)
(1987-), . , ,

, E—mail : anqjoec@163.com ,

(1983-), , .

http://www.chinaaet.com



http://www.chinaaet.com

hRAX 7= BR

ZAEH A, KRBT FE & W EAEER BT (o THA LAY
&, LAZKRT|H @R BETIM. LARFNDATFIZE L. ILh.
FFRATIE S ML, RERTPFERZ, FE—WEFENLE TR
TG AEE A KFERB L,

AEHA, AL LEZRBE T B2 HEE (CNKL). 773K
FHifRS-F 6. F AP SR E (45 ). DOAT. £E (&5 A4&
T8N IST B AFEFARIR M SR B 52038 A LK.

st F ik BB B AT A SRR R LA . AR FAA, KT
PRI —4) ok Bk AT R IE B ARz

R

CRETFRORNHD) Jn
F E TR R REH R A R NPT

http://www.chinaaet.com





