2014 4
%3585

7 H
5% 4

O K AR (% W) Jul. 2014

Journal of Zhengzhou University ( Engineering Science ) Vol. 35 No. 4

XEHS 1671 -6833(2014)04 - 0105 - 04
ETHIARNEEZS S HESGERRNTTE

BAH, R, ELH
ORI T AL 5 6T 2 B W 6 450002)

B E. 55 #%EE%(HRRP) & A T E W AMREMIZ L, 2B T FiE A3 8 FR7 5 48
FHOE TN LB s L EZW HRRP A 7 k03 AR - BB EARAR T AL L EXSF
P ATEREALERAR B TETHEMNAKR(RF) 4 HRRP 23 5 &, @ N8 T M ALA MG R Fo

AT HRRPRA A AT R A AMEGFHEREN, 5Nt Mo kBl £ EHL, MALAKE

BHRERT AR E TR EERS.
KR : BARIRA 5L PEIE BAL M ALA M
FESZES: TN95I. 1 XERFRERG: A

0 3l

TR 4y P B # 1% (High Resolution Range
Profile, HRRP) J& H] %+ T 515 & 24K B H bR
SRR UNE LR, Eas T BiRm
ROF B S i S A E R 58 RALARE
IR EH T 58 5 5 A0 b, HRRP B A7 5 T 3K L
FAE B O0 T, B SG i PR gy, B iz s ] T
A B H AR SR

SRRSO & #H I8 HRRP H A5 U &
BEm)— ORI, B HARE T IRG R G R T
fie. BATE NN A R Z TAESHAT TAHCH 5, X
SeTAEFEZEMATUUNME: (1) 5T @sm
VU 4326 2 070 %26 TR Je i % HRRP #E A
JIR DA A R 2 03 A, X e i A K S AR R B
Bort B R A 0 )5 56 RE R, O R DL S 432
fr HEAT S . SCRR[3 A1 [ 4 ] b i i HRRP ik
A i 43 A, 4 5 SR S ey T A5 A R 5 4 []
AT HRRP 22455 SCHR [ 5 ] i i HRRP iR A
Gamma 431 , R IR A Gamma B R H A £ %
3 A 0 R AR 6% S I i A B, HAE T
5 G MHnME Bt ae. (A S R MR 1 5
B LS4 AR AN TR UM B R £ N R
(2) B F AR p 2 707 HAR R o S )
12 ML ( Support Vector Machine, SVM). SCHEA[ 6 ] H
il SVM X HRRP #EA7702¢. SCHR[7 ) b i FH A%
F 53 53 Ak HRRP 47 3000 4% 43 28 4 1 0 A1

il 1

Y5 B #3:2014 - 03 -30;1&iT H #7:2014 -05 - 19
EE&TH:HE AR EI LSBT H (61070238)

doi:10.3969/j. issn. 1671 —6833.2014.04.025

RE A% 75 D W ZRAEAS 19 25 40 T AT DR 40 B4 11 3R
PERE. SR 1B 75 28 22 R A8 S ik i £ A 1 0 %
HEESH TR REER.

JETF L, B R — Bl T B HL AR AR
(Random Forest, RF) [y HRRP X 5l J7 . RF &
I A Sfe 7 AR X TR ) 45 S R AT 1 — A A G A 26
i, L PR R A 28 8 R AR 1Y 7 28, U AR I 2k
FEA AL WL DU A A 74, JF 43 5 0 H AT
TR 27 2SR5 e T 2 A PO 1 o R T 4%
T A B e A e g R T RF R 24
FEA M GETT o3 A BEAT R B, A 1T 3 22 TS 3
WiE A% S50, B AR S b v il 7 DLt il or e an 5
By J e b

| SAHEEGREESHBRMERALE

S04 T T T BB A B R 1 R RS
G T T 2 W K IR T L P A
RO Sfe gt AR P Pl R, BR R HR-
RP 7] % 75 W
x =¢ [x,,x,,,x,]". (1)
Ko = —4mh/R WM, A FR B R #5 H
bR — B 0 FRIE B TEH m(m = 1,
2, n) MBI EE 5, = Y " o,
o, FRHE B T A O AR 0,
TR H AL
54 1) HRRP [3] 3 FL AT 2 R b | 6 0

&
5l
B4

PEE @A DERTUE (1979 — ), 2, i g S LA BN 8 ol = e DO, 00 1, 32 B2 0F 5 05 1) O X TR (R BB A

E-mail ; ylnsmile@ 126. com.



106 TR R A R (T AR )

2014 4

YU 2 T B AT WAL BE. R I 49 % %t HRRP 1Y
% Tl AU A O Ak 3R 0 1 R AT T 2R 24

(1) W) AR B 2 T3 4k B BE 5142 4 %0 A
o X FRRIE B8 0 75 Ak 3F # BORR, T 2 AT 55 i Xt
T F b (0 00 BEORS B R DL B b RN 2 A, R
15 2 BOR B TAE P #5 Z 3 HRRP (AR A {5 8, 1
il P LR AT IR . Bk, 4 x = ||, P
| - | F R OB 5

(2) 38 B G R T A T B B4 4 B i
WA T H AR B B I 3T B 57 3k & S D R A R, %
TR ok UL 6 A5 B, R I 7 R 9 AT o
HRRP #1700 — (L HiAb B, B0 4y = x'/ || x|, 1
Hll - Il e 2 JE kL

(3) TR BURAE R AL B H AR 31 &5
S BB, R X HRRP 47 57 B %)
FEPALER. SCHR[11-12] Hidig T £ Ff HRRP %
F6O7 A RIASCHER 1L ] op i 55 07 .

2 REMERENMAMT LS

PSR R B RF SR B — A
Gy, PR R PR e R A B8, A 1
B B AR AR TR N GRRE AR, B Y
B AL AR R — A~ SR LA, B B 3R 0T A
(R A 3% B A AR HE 47 20 1, JEREA SR X 0 22
B Y U A AR R R S Bk
SRR F AR A 0 1Y AT ) g — AR AR R IR I —
PR R AR AT EREAR G 20A 1 Se g
W, I ELREAE B ey Hb e PR A A0 ke G A5 ) AL (HR: R
RPN 2% 45 5y = A i DR B 42,

Bl REWOEBTREE
Fig.1 Decision tree classifier Schematic
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Fig.2 RF classifier schematic
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Tab.1 Radar signals and aircraft parameters
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Tab.2 The confusion matrix of different classification on three categories target identification Y%
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Tab.3 The comparison of results of
training time and recognition

time about different classifiers
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A New Radar HRRP Target Recognition Method Based on Random Forest

YAO Li-na, WU Yan-min, CUI Guang-zhao

(College of Electric and Information Engineering, Zhengzhou University of Light Industry, Zhengzhou 450002, China)

Abstract. High resolution range profile (HRRP) contains abundant target structure information, and is widely

used in radar automatic target recognition (RATR) area. Traditional Bayes classifier or kernel classifier based

recognition method suffers from the model — data mismatch or huge computational burden. To solve this prob-

lem, a random forest (RF) based HRRP recognition method is proposed. Both the principle and algorithm

procedure of RF are introduced in detail. Experimental results based on simulated data show that RF is superi-

or in recognition performance and computation efficiency compared with Bayes classifier and kernel classifier.

Key words: target recognition ; high resolution range profile ;random forest



