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Abstract: When the current anti-radiation technology and anti-radiation missile technology developed rapidly, active
antiaircraft warning system can be easily found and attacked. Passive warning system is designed based on real-time

scan-image processing by the optical imaging method to achieve region-wide early warning. A new parallel image
processing structure is proposed to achieve real-time recognition of early warning air targets. At the same time, a new

iterative identification algorithm is proposed based on Rough Sets (RS) and Support Vector Machine (SVM). The training

was about 15.1 ms and recognition rate was as high as 93%.
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data sets are separated into some blocks and their samples in sort-subjection are arranged to speed up the selection for
results show that the system reached real-time early warning of air requirements while target recognition reaction time
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support vector and the construction of the optimal interface. Therefore, training time of the sample set was greatly reduced
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Fig.2 System working principle
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Fig.3 System data flow
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Fig.4 Target recognition processing architecture
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Table 1 Task arrangements and time consuming of master DSP(cloudy / no cloud) Z=IAZ)

Table 2 Task arrangements and time consuming of

Master Connectivity Original Original Binary PCI data slave DSP(cloudy / no cloud)
R features features feature L
DSP analysis . e i transmission - -
calculation recognition recognition High-pass . Binary feature

- Slave DSP Binary .
Instruction 8.783 2.928 0.624 2.016 1.565 filter calculation
(Million) /6.768 /2.688 /0.624 /1.968 /1.565 Instruction 5.75 1.152 1.824
Time/ms 1.83 0.61 0.13 0.42 0.326 (Million) /527 /1.104 /1.824

/1.41 /0.56 /0.13 /0.41 /0.326 Time /ms 1.2 0.24 0.38
/1.1 /0.23 /0.38
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A LUK B DI GRS S 5, B8R Rt W L o AhES, B LOARIIGIIZREE, Lo,
Ly AAPTE NGRS o b 78 IR T RN FUA 3 bR BCEAT A1 SRS, 0 A2 PR SR M2 3RAK, - A5 DA
Loy Ly ¥y 85 RAR BB NN ) Ly b, BOBT Lys Lys Lo BOPTEATINSR, LR LA (HIAARESK
Aibe FHEAEABEGAIERAE, WL ARIEAEAHR PSR, S L PR DRI R e 24, L R
B9y, Ly Ly AE NN TEINZREE. [AIRE, Ik, AhFeBe sy s, E RN LA R 1k, (5 1EIEAR
A SCFFENL SMO SA A, FUE BUN R B3

3 SLIGZER

FEHRBR IR, —FO S F-16, SUEMRA AT AP, 55— RHIER, S A
A tE . RSIEIR A 1000 VIZRREA, 500 MHRREA . WBLREA I TXHE A AR B BT AR
BEAHAT— S N GO, S TEREAAT T e, WA, USRI S, T RTERLR, A
DU T FIHL F-16 VAN BURSE AR, SUMBFIE IR MR T AR~ =, WA, HERmRL K
Gtk A TR, S ECFARTITRR 5 S BT TR L), JEL K L R e, AR AR,
Fbot HUECH BRI IR S R R L), FURRIREE I %, FIb 515 RO LLIE o A BHE N T2y, TZ1a.
WP TZo, TZioy TZups TZo(EREEIRTISE, AL LRGP 5. MRRIRNE 3. FL %5
5%, LRRIERA, 0 R GFEA.

A3 BHSER

Table 3  Property classification

U (;Flzolz) (31Z023) (leZoz) TZ4 TZs TZs TZ; TZg TZy TZy TZy TZp FL

1 2.53 5.06 1.93 51 042 032 072 077 88 0.66 032 6 1

2 2.02 4.10 6.9 61 148 059 076  0.89 89 041  0.19 4.1 1

3 233 497 47 73 420 051 074 083 129 047  0.50 49 1

4 241 6.72 52 75 350 049 063 098 113 044 049 5.3 1

5 2.59 6.93 5.9 48 045 045 067 093 131 049 047 49 1
763 2.62 7.17 4.0 69 143 039 088 097 95 061 059 6.2 1
764 221 2.92 6.1 73 076 037  0.81 0.97 93 079  0.72 6.9 0
765 2.07 3.61 8.0 75 1.31 040 083 089 101 0.61 041 3.8 0
766 2.03 5.84 9.3 75 132 053 072 091 110 051 0.0 438 0
998 220 6.01 3.29 37 042 071 061 095 61 042 051 49 0
999 2.05 3.30 3.31 42 061 060 071  0.80 73 031 0.1 33 0
10° 2.48 3.15 3.61 68 081 061 08 073 76 039  0.08 3.1 0

TR JE MO B AL, HT A @) T REA S m RO B . RIA K@), K@B), @R
FEARMMSRIL T EILGE, MG ASGA TR e G AT FEARREA T 70 B 2 4 @ik esiiiil, Zifi,
FEAIIBE I R

R4 BHBHR, Kok

Table 4 Property discretization, class block

U T2, TZ, TZ; TZs TZs TZ; TZs TZy TZw TZ, FL FK
1 5 3 1 1 1 2 1 2 6 6 1 I
21 2 6 2 2 2 3 2 4 1 L
303 3 3 3 2 2 3 5 3 5 1 Ly
4 4 4 4 3 2 1 5 4 4 5 1 L,
5 s 4 5 1 2 1 5 5 4 5 1 L,

687 5 4 3 2 1 3 5 3 6 6 1 Ly

688 2 1 6 2 1 3 5 3 7 7 0 L

689 1 1 7 2 1 3 3 4 5 4 0 L

700 1 3 7 2 2 2 3 4 4 5 0 L

980 2 3 3 1 3 1 4 1 4 5 0 I

981 1 1 3 1 3 2 1 2 1 0 I

982 5 1 3 2 3 3 1 2 1 1 0 L-3
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SPGB Ly, Ly, Ly 705 SHEARR 343, 464, 175. FH(9) 7 9t HAEA (UER R 8 .
FSRIBRER/INE Ly, Ly Ly Y43 AT WNBRHE . SR E I 5 s IRSSVM L T ISR . Sik4t
1) SVM I AT LhR, FeghRnse 5 Pros.

For A2 2 FE R (1 U 255 49 20 190 30 R BOIEAT VR T S R5 ZEEAT I e ik 8. 36 5 Wil LR
H IRSSVM YIZ A ARG SVM Tk R BN ZAEA T D, TR s s b, YIZRmf s, H
SR S [, SRAGI A R AR A B A, AR G S, R 5, A LUE ], IRSSVM
FOL S T HA M KA A I 5 .

AP T A2 1o 28 UOVRT RMLNY 7 Rt 20 28 g I RER R REAEA TR IR . LR S Ak 6 Fror.

k5 W% RILR(AUFIE) A6 35 EBMKIR (AT
Table 5 Comparison of training results (aircraft / missile) Table 6 Comparison of 3 classifiers (aircraft / missile)
Traditional SVM IRSSVM Neural RMIN  IRSSVM
k
Samples number networ
982/976 982/976 ini

afiter pretreatment T.r"‘“/““g 1031/1023  913/920  411/703
Training samples number 982/976 292/586 time ms
Supported vector number 59/62 31/50 RCCO%HIUOH 88.4/88.5 90/91 93.2/93
Training time/ms 795/921 411/703 rate/(%)
Recognition rate/% 91/89 93.2/93
Complexity 5901/7 503 3101/6 051

% 6 KW IRSSVM Syk T BN Zhit ) sk, YU R &, A S ireg.
IERSE G S 2R A X ADFIESEUE, N2 M N 3= DSP A DSP #1. RS0 SE 4
i 100 2123 R CHLEMGXS Ll R B AT I0AE . IR A 93%.

4% @

H5 A T RE B A5 S AL PE 2 TMSDMG642 Al FPGA XC2V2000 ZH i SEIs G A PE 245, 2B T %
PR, HARUN L 45 R PCLin . RIVIKE TAEJ720, FPGA, X DSP JHATAEE, KA T R4t
IALEERE Ty, $& T RN E, RUET RGH PRSI P o BT DRSS 4 1] S AL AR A R
SRR I KA BEFEARAT IS AR PN AN EE, RERS LI, HEZ rERelr, . 5K
WA R, RGN H RN ZEIE 93%, IR I 5 K 15.1 ms, 5 A2 025 S I T (1) 225K
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