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Research on individual identification method of specific emitter

Xu Min Li Bohan Wang Kai Tan Shoubiao

(School of Electronics and Information Engineering, Anhui University, Hefei 230000, China)

Abstract: For the specific emitter identification method, fingerprint feature extraction needs complex formula calculus reasoning, the
feature difference is small, the extraction is difficult, and the accuracy of specific emitter identification after extraction is low. In order to
better extract fingerprint features, a specific emitter identification algorithm based on dense connection structure and attention mechanism
is proposed, which is called specific emitter identification network ( SEIN). First, the envelope extraction algorithm is used to extract
the envelope of the radiation source signal with less noise, and an envelope map with rich fingerprint features is obtained, then the SEIN
fingerprint feature exiraction and individual recognition are performed. The experimental results show that SEIN can achieve a
classification and recognition effect of 95. 12%, has the characteristics of high accuracy and automatic fingerprint feature extraction, and
finally achieves better specific emitter identification in complex environments.

Keywords : specific emitter identification; dense connection; attention mechanism; fingerprint features

KT IRIME, 55 B kN JE A ) SRR < R 80 RRAE, X
T IBAF T AR R AR BT, T LA R BEAE i ] S
MSEULPARIE R O0 T, AN R 38 K 4% 1 30

0 35

il

L AT B AR R IR 1 — S AH AT 58 1 1R 48 R 5
R R R Ry B 5E il I TR (W B E XTI SR EREE S
EZE S, R X Pres A AR EENEM ., 1
H TR — 53, A5 5 1A SR U A — 2
A2 2% (%) PR ARG S X LA 552 AN T 3081 ) 288 1Y 1) 455 A 40 531
It H G S RGBS EU L AR ST (55 1R
A AT RER F AN T 35 & S, AR — Rt 45 15 5 U0
W H . 2021-03-05  Received Date; 2021-03-05
* JEATUH R ARPHFEES (61772032) W H Bt 1)

I AR SO 5 ok P JC IR Al A AT RS S
AR 0 RIS B RE B IR AR

FURT, S TSR AR SRRSO i 60 35 56 T4 4
BORFEUN 2 R A SRR SURFIE R, 23t T b 1
527 PG PRI A I PN 368 B SURFAEAR U 8 58 B | T
SN T RIS S A 2K, BREIET K b4 48
PRS2 B S IR 5 AR A, i A — S8 JE TR S IR A5 5



5510 3]

R AR SRS AU A 5T 117 -

ok AR A B AR R i LA X A L R PR bR
BRSO S5 U, OF LA R T AR 2500 1Y
FRSHEAE ST RE EA AR A IR v IR T, BRI 2 ShA
A RO TR S IR ] 45 ok S8 o 2R, A AN R Y
VAT BRI R AE 2207 LIRS TS
J735 92 B0 R 2 BRBT IR S R R 51 ( specific emitter
identification , SET) 3.7 | B AR 7E — @ B L yai, ] A4S 3
SRR ERY, B MRS EER R 2 IR Z 0T
ARAMER B B 1Y, BAPLER 5 ) 1A Q0 2 A
FR SR AR B U 5 T A BT, SRR 8 ] %% 5 Y Y
BT T RGLR T

BEAb, 4 T 2 W 2% ( convolutional neural network ,
CNN) AHSCH K R, HE T NN 119 35 3515 5 UM Y
FE BT S5 . TR EI b 5 5 B g
Bl S AFAEA R, 70 5 A R B bl A1) X 86 22 5 58
AR U AT B ST 4R AT CNIN &35 0 ) e 3 1]
HEATHRRAE A Sh L HL, m] 50 B4R SRR 5 U T
Ip, SCHR [ 1L )RS kil R =7 rh Dk 5 bk v e 52 1) B
OB [R] I A B CNN b SEEUE SR, A A B
FEX IR TR AT T4, A PR JS 5 ] CNN i
FHES BB TR AR AR SR
S WA — ARG S IR F S, 3
HR 14 ] 6T Jik et A =7 R OGS A7 b B, SR B fd FH —
4k CNN M4 S LR IR 5 U, X5 T 7 3K 5 A IR A
T HRBK P RAE S B 23 h T HL 7 A8 A rh A0 S R AR
b, kAL A B A 2 BRI T RN TR AR 4
— S/ NN Z Ak o i LA AT DASE 5 X 2 /N AN [R) Z Ak
JOHT CNN S BURRE B ST A IR . AR SCRFLL CNN
FH OGS ) Ay R, B 3 e D o 32k 6 S A AR 1 £, 2%
FROESEELAF 500, 106 26 i WU v e i A 3 A DR
AL (E B AEEL, L CNN SRR 1) [ 3h$
YR, 4 52 2 O SR DR R 1) 8 SURMIE 2 BT AE 2 2 L e
SEI, ISR T ARRAE 4 £ 388, A 80 58 BURRAIE 1 4 L, T8 4
4 S B R SR DA 5 14 1 B

=
'q'

if

1 Fixf

TIRAE SR RIBAE LN

x(t)=A(t) Xxf(t),0<t<T (1)
s ACe) BRAERREL £(0) 2T INME S R R gL,
J(1) =exp[j(2mfyt + (1) + @) ] (2)

S, F RN ¢ (1) FR AT R, 9046 K
o T, —IRHBLT IR 355 5 ST Jr 2 1
5% THBAEE AN R FA
ARG 52 REAEAT R T T, BT fE AT
AL LI R A 7 50 R 053 2

) AEAEARMES BP0 BT 5R o 1AL 48RP A Dy i S 92
fRSARS AR L, 2 A S P — SE A ol i) 22 57 7
A I A LR AR AE . T LA AT L% pEofs AR A T+
75 Z A7 AR TR 5 R0
1.1 BREWEXRT

i SR SR A A A 46 T8 T AR T R Bk b BT
T AR 3 LUK BT (R0 AP A S 22 5, T AE—
RGO AN TRAR SRS 18], G046 1) 22 S5 A8 f T 2l
PR R, — B B4R S IR AR S A s At
4 RS EVIE S R X 4 FhEALS

S R pR K 28 YRk
1 +e™
s O0=st=nT
1+¢ "
S(n) =11, nrT<t<T-nT (3)
1 +e™
TR T-nT=st<T
L+e ™7

o HDRAEE L THE B BIEAR  n 3R L THI %
APk S BEIF ] T o i o B R BR T ARG TR
BISZISN RSO T 0" 5 g K/ANEHFS

IR R AR AN
Q(a,b,m) =
ﬂ 0=st=nT
an*1* + by'T’
1, nT<t<T-nT (4)
a(T—Z)i+b(T—z)’ T-mT<i<T
an T +bn'T

A ia b ARV AL BT R 2 b il R A A2
MR EE s m' FoRTEA MR T SR, EIHETE
HEA K S BE ) T R B o R A

TEVIL 28 PREI TR A0
0
tan(— 1), 0<stsnT
n'T
T(n) =11, nT<t<T-nT
tan(?(T—t)), T-nT<t<T
n'T

(5)
e b BEHIFSN(4) 50 T BB 45 7 B TF R R
i AR AR IR 5 ' RS AR HSE TS 5 1 i
W, b TR A Bk b g BE I T] 7 A BT o 4 A
M4t R IR AN -

t

— 0<st=snT
77’T, n

L(n) =141, nT<t<T-nT (6)
T -1

n'T’



- 118 - LSRR R e o

LURRE

K n' FORTEAMCTIRE ST, EIHE%
AWk b s BES 1] T H T B EG B

TRV TR A F 2 PR, 2 S B R TR AL 28 R AE , 1T LA
AL 3K B REAIE SR S8 AR SR IR 5 U T

AT EAF PR GHRE S a4 ERD 1/Q M55
PR E PR, A T3 1/Q rhssigidls vh 75 ik 4 R 5 5
AR BTN L P A5, 7006 T T S W e g s,
A 2 AR IR v R T 1 Ik o A 2% 15 5 SR K
330 1/ Q-1 B P11 e (B S HE 1 i HiE A 2 Q i AR
AL I AT

DI(1)/7Q(r) PIEEERR I A1)

A() =VI()” +Q(1)” (7)

) ETIRE S, ICRAHA() -8, <1x107* 1
HALE t(n) .

3)BLETTRIE S, W[ 1(n - 8,) ,t(n +1+86,) ] ZIA]
RE ACe) .

4) SRIBHSB IR AR 5223 AA (1)

SYBCHETTIR 6,, #7 AA(t) = AA(t + 1) > 0, HAKKL
KFHT 8, AR HIWNZBLE 5 AL 45 R S RS
S,

6) HRAE AL 45 Bl  1/Q Kt , 4 ak 17Q-Ie (8 8l , i
ZA5 BN RS IRAF5 F BURHIE

B TTRRE 8, .8, .8, Xt T8 BURRAE (4 $2 Bk O
YER BT TR 8, 2 3E S i gz mm R M s 2y
XS BIBRE A /N = 52 T DL 8, 152 A S 38 4o %o ]
ESRIBCEBIME W Ik ke i . TTRR 8, 2 Bt i) 2 4 45
TIE AR U TR 525 R IR Y 8, E R W 0 i A0 265 P81 v Br 3
FeSUF B2 T I A Y 35 BCHS 78 52 30 38 43 A7 %
FEBAIE, s TR 8, S T {55 T B B 1 A8
fkaFs, &, 1A 415 ERENS B 1 Th U KT BV 1Y) I 1
W, T o th & A PR SRR S B2 I B i i &
KT 5 1 S 6 45 R 7 A R i, LA ) 1 1 A
SR HEA T AT

2 $5EEIHEIRS| M4 (SEIN) %1t

CNN 7ERR GBI, BT )2 T AUE I S5
KANHIF] , 3 FEFE— 25 BRAIR T 45 S 400 Fi o i
Pl T AR ARMARER (T i A A (. B4, CNN
BWEAR Z AR B R, AR SO A CNN
FHIRLERI TE I SEIN FEvE BT, R 8 1R A 5 AU
AREHEREWE 1 PR, BARBEELRIT

1) B S 4R 0 8 SR VR 5 3 e ) 4% P R A5 3 L
SEA LA R

2) AR 1% Q B LA IR (A A 153 1/ Q-TRME A

3) fiff 14 45 1 4 e 45 40 58 B G 4 T 1/ Q-IE A

IR OCHR SURE S IR 522 ]

4) INAKE T B 2L FE AT 5 4548, K A5+ n
AB ARG . SC R A R A AT R T I 2
REESR U 8 A B i E R 2 SRR, i —
S 1/ Q-RAEL I AR A5 By 7~ 51535

5) SERAHIER IS | 8 1 4% )2 M Softmax JZ )5,
56U E R AR S 5 MR U 32 R &R B PUN Z 5

LR
,’ ------------ \ {/ _____ \
[ : /
l W I | _\// |
| |
| : | |
| ' /™
o R e
: sl | Vo | fvom| L 1| 30 || mar
| msgi | 2ok (] e — || | 96
I ' A\ [ =
: ! | \ ]

[
I I ~  — ]
L / \_ =

BT R SRR AU R 5t

Fig. 1  Specific radiation source individual identification system
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