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Abstract

The detection and recognition technology of communication signals plays an important role in the
vigorous development of wireless communications. This paper summarizes the development of
communication signal detection and modulation recognition technology, analyzes and summariz-
es the selection of the realization chip of the digital signal processing module in the detection and
modulation recognition, the signal detection especially the weak signal detection method, the fea-
ture extraction and the selection of the classification device in the signal recognition, and com-
pares their respective advantages and disadvantages. Finally, the future research direction of de-
tection and recognition technology is prospected.
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B S 5 A AR A i A vh 2 2 B S AMEIE M T L AR E R R AR, G s 5
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R, A5 VA R ) R HEAE TR R T A 2R, R R R R 3 —Ffd ) S0k BT i 115 S5 R
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2. BIRESHRMARNRENARIIR R LIS E

TBEME SRR R G B L G 2 R TE S BT & - B 5 S B RGN B4 60 AR
THG, 251 7 W AAAAE AP VB E 5 . FUE B 2R (MCUYEAE 5. L FHEE LR (ASIC)
AbFRAE 5 B BLLE (08 F BUTE 5 A HL A (DSP) AL HLAE 5 AN BIL3% AT J R R 51 (FPGA) AL HEAE 5 1 R i

ASIC J& & HE RS, F T 5 gsf e HIhae e i R4, HHmEREZE, FIREEZER
IRAED Fe T RE « 80 AF-AX ™A [¥] DSP K HI MG F5 454, Bdls AR e 43 HE A7, 7T [R) B S B4 2 IO 4 B 40T
I H DSP XHFL 4wt 5 M C IS wmfe, 5T, RiEts, RS ES, S8Rl E Rk
M55 B R E A RS, N TR BEEEESAE. FikE TS0 EAm.
SCHR[1]2ET DSP SCBL T HE R I BENLILIRA I ZR G0, BT S A B e 75 8 SR RN 3515 5. {2 DSP R
FERAT AR BB i 2, I8 EACREUK, 20 T4 80 A£G Wi H P FPGA AHE T # 4T LAEHI DSP i &
ASEHATIE S, 1R T BRI R, &S T REIR AR AT A AT E AR R RN o TG STk
[21f8F FPGA & v SEIL 7 ARAE e LU 264 RS Sl % QPSK S S ##iH « Horb DSP &5 7y = 28R F (1) 42 [H Ak
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) TI A7 . AGERE AF. ADI AFAFH M. Hind R TI A #) TMSC6748. TMSC6678 77 i,
H TMSC6678 2 EHT M ARRF M= 5, FHUAF] 1.25 GHz, 1 8 A ¥, UIREIR5 K. FPGA
SO0 T 3= 2 3 [ 1) Xiling A1 Altera AR A 77, HLll Xilink 9 7 RAIF= 8, Virtex-7 NiZ R 51 &=
as AL T 200 T RIG, R UVRRSVEREIFI S, M H0HN1 Zyng-7000, HiliE T. 2534 28 nm 44,
THANEHEEAIC, B RAM 224 HA 5 1 IP core.

BEE B S T B R R AR e % K R, ElREE SRR RS T, B s 5 BB et
A DSP HTfAb B B 45 G R AL &, BEREHEATHUR AL, SCnT A & A%l BN T DSP BRIk
JRHI A . MANET 3L 454 8 F] DSP M1 FPGA HIf30, DSP 525 S8R mZiEH, FPGA
SERGE A AR B2 5. A/D S I s R K, B FPGA SERUGEE: i i 225 i 80 &0
el B 2, WA -0k R & 1) DSP AR, X P72 m] DA R T RE, SGRAnk&, /N REGEA .
e sCHk[3 144/ DSP 5 FPGA P [RI 1 7592 56 S S Al o 18031 B v Lo Al i 5092

gE LTRSS RN R R B R S E AR, fEL5 A R e W, T bL
FEffi A DSP 5 FPGA 456 1 REE ARG it
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BEE AN TE 5B aT i, AT EEE S HHEN I RTHE, A b o 75 A7
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AU 1) 8 A T DU AR . 1967 4, H. Urokowitz $2 H! 7 {7 BA ELULAO e B B0, AR b vk
UIBRFE R B AAE SAFE(E. 1982 4 N. F. Krasner #2H T SR EBNI AR AL IONE S, B T Rt
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Figure 1. Classification of signal detection algorithms
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A O BR BRI 1S 2% B2 R A, PR S bR EOR A IS 5 2 A7 AE o T I 45 - e ) B0 A X SR 1 B0
BORE S, ARG TSI, PhReRR e Hputheng, JF HACERE L& FIEH . il anSClk[4) 58T
AT Ve AR RS I S92 A4E FPGA RSB 145 SR AN 73 B ke SCHR[ 7148 H 1 — P {3 SIS ) iseE . 1%
B AR N SRR IS 5 AT TR B A I SR K 773, 7 EREG IR O M 75 9 e 22 . IR IS 5
A AR AT 1 R

R PTR, EREEE TR AL EUE SR L, BIEWR G TS, (HPURRTEREAN G, WiRAE
B IROR, AR BRSO, N B A AR T 5 S 2 i Th Fg Ak, Rl et
) Th 2 vk AT Dk BB S S A IR -

IR ARG SR A A ) — AN E R . 5515 5 (weak signal detection, WSD)REFE A H {5
SR /N TGS, ARSI AE G SR 4 ER NG S . S 5 s E s AT
RK, BRESHEEEIAELAE nV, KW ELEEARE, R385 15 5 ORI 75 ZRE R0 FOARBE .

XTI E9E 5 KR OG5, IEEH BB MR AR 5 (e s DA AN AT RS R . RBhadT
FE T 9545 S A H mT B FOR O E ZE NP AN T ) B PR e I 8 53k AT B SRk et o AR T
BFG: EONTEE 5 I BUAHBOR SR i Eds . BUREAR S 8855, Gk (8118 H AD630. Tt #E 2%
AR LS, Wt SEl 7 —BE THHBOREE KHESE SR R G, FRIRUE 1% B0 R S 216
S SR EE RN A EIEA R BUSAIE, ZaiRE. BENIERESE . i AL 3L
PRIERM A 7 IEL M R g E M LB A G 38 2 3E IR R AL S E T 5 AR R e E
VCRCHS, —&B0 M oGS aes, MM EM L R XF VAN TR EAM G s, RO 3
TV SR B A A IS 15 5 I RE 1. WISCHR[917E FPGA it Duffing YRIEIR T 5L S REUREH)
ANEMES G TT, KRG FER M E S, JFH VHDL iS4 Vivado JFRIE R Hi6
k.
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TSR B AR R B 7 R RVE TR E R 2 R MR BA LR R 2. TR K, 52 (518~
MEZES2RTH. SERANVEER IR, 5T, mE 8RR E I SRICRAIEE N M5,
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Figure 2. Modulation recognition process based on pattern recognition
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Table 1. Feature extraction method

= 1. FHES BRI

FHES R BT

s

R

HT A G

A2 PR [ERFAIL

PRI AR AL

AR

FOEME. FUL. 2SRRI
G

A 2 B B RS R RIAR R e LA
Rk, EEREN, T
T4 B TR PR (5 + (P R B 45
FRT R 0 5 7GR P 0 A

A O EA IR

B T S AH0(E B b E,
PRI T 15 S 10 2 S50 i
FUAT TR A, 38 T (5 AR N X
(554007, WARA L.

AN A (5 B S (5 B

B R RE S

75 LU E BB L HURE A I S R A S
FETHED IR R R UK, A ETRAE L
i RAE AT T ZROK,

TR B 1 O T e CLHER A
A RN E KT 5K,

8] bt 5 B K B
IRERRLLTS, X T mpriEsE S
RRBHIABEA X 7o

BRIk, HEEHBR.

R EUNIE PR . 5.
fEME L TR RE 2

T LA B T /N BRI B

Table 2. Type of classifier
2 HABHIAE

7 s

73T s

R

P2 220y JE5H B R

T ISR

FERRAE— A B ANRFIES AR

N LIE Sty

JTFAIR R, SRR

TRRTRE AT AE S 4%
W, e Bt FI TR

N TR 2%

SCRFIEHLS VM)

YN S LB i
iy kA, S B P 2 A
AR B R LA B 2 (R AR
MBI 2R o

MR 75 LT I Bl 20 28
T 51, AR AL, 8
FEAS LN BIRFAE S (6], SR J5 £
Y R RFAE A (B A ) SR

RGN T E S R R
PEREA %, B BNIEHCATTTIR,
HAH2E3 BN AT, 7] LAk
B R RR A3

HAEBRIZRES, JFHATE
FE 3L 22 SRR T AR 1), B
BT R 1%, REFE I ZRREA AL

i ERERIZRE S, EARIFTAE
AL ST LR, &
BRI R 23], LB
JREAE, ZALRE SN

REEA TR, ARt SRR EAL
AR RERHZ, FHILRE
2 5 AR AR SN RN R

2P e .

TS OL TS BN BT R

A 7]

5. &5ERIE

WSS S A MRS, BT TR ADA AR AR RERNIFRAE S RS T
ST RIS BEE BLRBC TS B BRI, 78 SE PRt A SEBL A T AR 475 S B i 0 AN 7
Ky REARRIRI . RABARMM R, EReRaE . TS B AR 5 3 & ) J7 125 DA B AR
R [T TR DU S AR oAV 2 RUEARORIE TRt — 2B FE, W SERR(EIE T, TERE T FEE
PRy ARAE MR LE AR AE T T 645 5 AT AR ) 10 s AT T S £ R Gk SRS B 22455 R o) S 2R )
s ZARTEZAT 5 AR IR 1) 4% .

SE

(1] fEr, &, K5
(2]
(3]
[

FTF DSP K &N LIRSS SR VR[], B4R R, 2016, 35(3): 32-36.

F/RF. MSK/DS 185 RS LRI UE T & WA SEI[D]: [l 2A 08 3], PR/RIEE: G/RIE LFERE, 2015,
SR, A TERAE 5 A EE A S R A D]: [ 244 8 3] AT R, 2016.
4] ZFEWH. E5EN5 5B 5 L FPGA SZID]: [ L2018 3. Ti%8: T84 TR R, 2014,

DOI: 10.12677/jisp.2018.74025

225

KB 51E5 42


https://doi.org/10.12677/jisp.2018.74025

WlE, )57

(3]
(6]
(7]
(8]

[11]
[12]

[13]

X, gt BICUAE, S ST TR @G R EHRA R KD SERERE], 2017, 42(1): 45-48.

BRI, FhieF, &IOR. F IRl S A EIRM]. et BlEghiL, 2016.

P8, DR, AT ARSRAKE S ISR R A II[T]. PR EIR, 2016, 35(1): 68-72.

mfow, M. T FPGA MRF1E SRS St BOR[T]. & RIS R 2 23R (B AR hR), 2016, 28(3):
297-302.

B PR AT SN RS E SR RSB S L] P ETHE, 2017(12): 92-95.

Weaver, C.S., Cole, C.A., Kruml, R.B. and Miller, M.L. (1969) The Automatic Classification of Modulation Types by
Pattern Recognition. Stanford University Technical Report, Apr., 1-31.

Nandi, A.K. and Azzouz, E.E. (1995) Automatic Analogue Modulation Recognition. Signal Processing, 46, 211-222.
https://doi.org/10.1016/0165-1684(95)00083-P

Ramakonar, V., Daryoush, H. and Abdesselara, B. (1999) Automatic Recognition of Digital Modulated Communica-
tions Signals. Fifth International Symposium on Signal Processing and its Applications, ISSPA99, No. 2, 753-756.
MET,ER, WO, KB, 5, RE. —FEE SRR TTE SR EP]. JEE: CN106487730A,
2017-03-08.

BHESC, SEE, Fath. ET AN RREMERENE SRS 7 R G RME D] BT 51E %W, 2016,
38(3): 674-680

Wb, WHEE, IKEF, . BT RSN AR R R FEEJ/OL]. RE LRSS B FHAR,
1-8(2017-08-15).

Hans X

PR BB 5 2

1. FTJF5AM T http:/kns.cnki.net/kns/brief/result.aspx?dbPrefix=WWJD
TRFIRMEERE: [ISSN], HIAWITI ISSN: 2325-6753, RJ] 75 if)
2. FTHFHIM B T http:/cnki.net/
Fofl B FRscEk AR 3t BN SRR, RIATE

AEE S http://www.hanspub.org/Submission.aspx
HAPIMEFE : jisp@hanspub.org

DOI: 10.12677/jisp.2018.74025 226 g 5155 4k #


https://doi.org/10.12677/jisp.2018.74025
https://doi.org/10.1016/0165-1684(95)00083-P
http://kns.cnki.net/kns/brief/result.aspx?dbPrefix=WWJD
http://cnki.net/
http://www.hanspub.org/Submission.aspx
mailto:jisp@hanspub.org

	A Brief Analysis of Detection and Recognition Technology for Communication Signals
	Abstract
	Keywords
	通信信号检测识别方法简析
	摘  要
	关键词
	1. 引言
	2. 通信信号检测识别系统的研究现状及实现方法
	3. 通信信号检测技术
	4. 通信信号调制识别技术
	5. 结束语
	参考文献

