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Fingerprint Feature Extraction Method for Emitters
Based on Wavelet Entropy

Xu Yulong , Wang Jinming » Xu Zhijun, Chen Zhiwei , Zhou Kun
(College of Communications Engineering, PLA University of Science & Technology, Nanjing, 210007, China)

Abstract: Based on wavelet analysis of the emitters, a new fingerprint feature extraction meth-
od for emitter identification based on wavelet entropy is proposed. Firstly, the signal power
spectra are calculated. Secondly, the wavelet coefficients are extracted by continue wavelet
transform. Finally, the wavelet entropy is extracted as a feature vector. Using neural network
classifier, the comparative experiments with traditional square integral bispectrum are carried
out based on twenty interphones. The experimental results show that the method can achieve
individual classification by transferring the signal time-frequency characteristics to the feature
vectors through the entropy of the wavelet coefficients. Besides, the proposed method is insen-
sitive to noise, and the system recognition rate is above 95% and more than 80% with SNRs of
20 dB and 5 dB,respectively.

Key words: emitter identification; wavelet entropy; fingerprint feature

5 SUREAE A TR 3 A [r) 38 5 5 S R4 B e %2 0l
(EPSEARNENYI P s L SRURIIE IIP/TS 32 7R oS TN R B
HAHaEEMEL.

T

F T 0 1 o 19 il 1 2o R P s AR PR PR RE
7 T B 22 2 R A5 T i 14 B BIL 2 IO e SR %
5 LA 19 R 315 5l A DO T At R 2 5 B 4
20 BACRFAIE o A 2R B IS [ 35 4 1) 4 A A 5 v B
W R 322 B i A R i P B9 48 SURFAE & 3t AT AAE AR
AR I TE AR 17 o R pR T HORE 5 A 15 5 X0 I A T A 3
B X3 TR s 92 B 3 15 17 5 > T 8 1k 19 23 A7 3R
) o 3 A A A DR TS TR A DA 1R 5 P AR I

o7 B #3:2012-08-29; 83T B #3:2012-10-18

o S RS A TR ) O B s R B S R 0 9 4L
FFAE o VF 9 8 SURRAE B RE 78 70 QR G S IR A A 1)
AIE JF B TR M AR A AT R A
SRR R A T 1k A R AR AT L Gy
Bt A o /N A3 BT TR T I A A3 AT 1 — i 2 —
5 I AR 23 M7 O 9 - B A IR ORI AR B A
R 1 JR) 8 AL T TR 22 43 B % 43 BT 1 4 R
FI AT/ o A BEE 2 B 2 45 5 A BE L R R AL



632 oo X

S

5 4 M %29 %

R 0 A A L NI (Wavelet entro-
py. WE) J&/Ni B e FE QR 45 5  7E (5 S A0 3
H, B BEEA 2y BER AT AR TC P R MR BRI AL X
A BXHE 5 2 AR gt we k. v T4
T AR SR f5 5 (0 JR SRR AR o A SO /D D
AR R A K AR S DR S A D 3R A A W) RO T R 47
O SRS TEAG A 0 BL Al b T — b SR
SRE SR IR J5 v R LA b 22 W 2% 0 2K 4% Jd
X A B AL ) AR S 8T LS 5 1
IE $2 RN 73 2 S 6 3R B 3207 TR AR AR AE e LU T BE
% AR 5 v A 200 R AR SR 1R AR B0 48 SURRE A5 L
X [ 288 i S IR AN AR B AT R B 1 DE B U 36
1 INERE IR SR ER T &
Ih 2N T
W TGS
m(t) =A, cosw,,t

AP A, AEERE: o, HETHE.

FRE PR S FM A5 5 B ERs 0

sem (2) = Acos(w t + mysinw,,t) (2)

A me HIABHEEG A I EPRIEE IR o A

X sea (2) PEAT (8 HLIH- A8 045

1.1

@)

SFM(w) =rA E J,,(m;)[c?(erw( Jrnw,,,) -+

0w — we — nw,,) | (3)
A T, Gm ) NEE—25 n B D1 2E/K (BesseD) B %R,
xR 3
Pru(w) =10lg| Spy (@) | * (4)
A3 (3D R (4D PRSI 5 IS H 2 43
H w. MIEBBI w. + nw,, 20 X800 50 BE
PR T IEEE S MR EFE R . X TR
PE A5 5, FE 40 A T 00 52 2% o A SCOR /0N i 78
K 53 M i S DR ) Bl 3
Pev (w) B 3E 2 /) I 745 #e (Continue wavelet
transform,CWT) A Pry(w) 75/ IE Gaou, (@) T
I H 3Rk Ak
WTp(aswo) = [Pen(w) s, (w) =
jgjlpmmw* (=) dy
X W(%) R ¢<‘%> 3L s

WTplasw) K /NP2 B R OBG Pa, (w) =
L (OO NS R T a > 00 a €
ﬁ a

5

R.FBHET « € R,

HI T /INBE A B i A R 2 8 Prv (o) 48
5 BINBE B P A IR £ R B
BB T /N R B
1.2 /NEEFAERER A %

T2 PR B i 4 AL 0 35 AN R A S
FPREWSH, TR0 B 2= W R85 IR 7 2
AN B SRR RS 5 ] B AR A S (e )
FIETFS CREAIL YD B & B — o B B A AN o
P X B0 AS W 5 1 A B A AR (SNR R
AN & 5 S B AR AR B A O AT
P o kAT I R AR SR R B A
(Shannon entropy) %5 fiF {H B 7 5, 3R BN &R 3K
F14) 75 A H 8 A A kg B S VR 1 R AU 1) 2t o DA T
V5T 5 1 el AR £ 2 3 3k /DN D 2R 0 0 A e
SPREVERAE M b N BRRRE R AR BOE BR AT -

(1) WALFE,  Hy T4 U BL A 42 52 1 5 38 # I
RF5EEHIRAE 5 1 5L BRoy 58 PR I 7 2 1 56 0 4
V5 A 5 R AT AV 0 1 I Ak B L 8RS PR A T 43

(2) T B OB 1 25 JE) 3k X (k) (k=
1524, 2N ) s B T Ty 3% (9 X AR Pk IRt HUf 2
ZIE NI R B k=1,2,,N,

(3) JHEINFRRE X)) (k=1,2,---,N) [HZ
RUBE /N AR e, 4R A4S MOX N /NI R B0 B
WTyGog) s Hod M/ AR T, i =1,2,-,
M,j=1,2,-,N,

D RN FERBWVT G ) BT ELR
i HGD) s i=1,2, .M, KICRHASBOTERIE
AERBOCE RN e R e R Q
B atR RS EEEAS BN E P( =

N, . o "

Wv/ﬁ\:qj Nq i'%ﬂ‘@?’fﬂ%qw&ﬁ"])ﬁ@(,l<Q<Q
Q

H 2P = 1. W5 @ 170 F R HG =
g=1

Q
— EP(q)logzP(q) o

¢=1

(5) A WU/ ERRFAE V = [H() , H(2) s
H VD J7 AR Ay WO 9 RFAE 1 it
2 BEHRETEIRAXK

TELI = R, DL TGK890 FFEHL A 5L 5
X5 o e FABE 5 4 22 0 46 73 & 3 X T R L BEA T IR 51

2.1



%4l

W B 55 R T/ B0 Y e 5 TR SORRE SR IO vk 633

S XA TRPUREE 12 B, A 12 Bt
RFERIEE 2 BEAURIIN 4 KA IR E . 25
HE & an & 1 B

MEH R A L 4 5 ISR U 43R U125
PUNPIA B B FEVN SR B, 1 5 X8 BT A I ke A<
KR T AL B AR 5 TR AS T ML IR A it
14 Ty i o X6 Ty 8 1% AT /DN B AR e L B B0/ D R
TIE K BT A5 B8 A7 AU PR e I 08 T 850 e o i
FRAE 1] 58 0T 90 26 AT I 2 AR APl 2 I 25 AL . 7
PO B B K AR 0 T T T e O 5 FEAS 47 A 34
Jei $2 U/ IN R RRAE  JE AR AE 1) R A B 2R A
PR PP 22 TN 245 24 e, S ol 2 O 24 T A5 %) B S ) e A —
B 1 T ) SR m Ak e ) W, B AT A5 2 AR Y 3 5

45

"""""""" T EA,
sk i A 2l (oh it s D | R0 s

B1 T /N A0 A R B R S

Fig. 1 Emitters identification system based on wavelet

entropy
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Fig.2 Time-domain waveform of an interphone
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