0% 1M = B 5§ B F I & Vol.10,No. 1
2012 4F 2 A INFORMATION AND ELECTRONIC ENGINEERING Feb. ,2012

XEHRS: 1672-2892(2012)01-0088-06

ETHESTHNHETEFESTEEE
Ak, MRE, RER, Fo &k
ChE TRYMB IR T TR, I 4 621900)

W OB FANERBRE S I or R E Rk e F EE LT od T2 i R R
ETURET - HETRABAHEANSCELBRBELNNRATACGT AL ER. ZEERAIX
Bl E e A AREN SN, HbTH Bk 2 ER, EeME Ky FF, AR B LS 2%
GR, FAHARESNAZRNBFTLCI 2 RTENESRNE, BREZSTEZERNKH,
AARFHIRNANE. FELXW, RANGT A LFERFIAZEE TR EN 2 EHES

20%.
KEIWF: FE5o®k; BHTH,; AEMNE; R ELZRAEET; FAZ20HE 7 H
FESZES: TNI7I.I Xt ERIRAD: A

Improved algorithm for radar signal sorting based on intercept analysis
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Abstract: There are some problems existing in common radar signal sorting methods, which are easy
to generate Pulse Repetition Interval(PRI) harmonics and split the pulse stream belonging to the same
radar into several pieces. In view of these problems, this paper presents an improved algorithm for radar
signal sorting basing on an intercept of Time of Arrival(TOA) fitting straight line analysis algorithm. The
algorithm can solve these two problems to a large extent. In the improved algorithm of radar signal sorting,
the two situations mentioned above are judged by analyzing the intercepts of TOA fitting straight lines, and
then corresponding pulse sequences are merged to obtain the correct sorting results. The intercept analysis
algorithm enhances the robustness of the sorting algorithm to reduce the algorithm dependence on search
tolerance, and it shows good engineering application value. The simulations have proved that, the sorting
probability of improved algorithm is higher than that of Sequential Difference histogram(SDIF) by 20%.
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Fig.1 Sub-cycles schematic of the stagger pulse stream
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Fig.2 Flow chart of harmonic and fractured pulse sequences analysis algorithm

2 3 Wik e gi A R AR AE R
22 FRABMITEE

TR AR R R LG 0 AR BRI Bk b E 1 AT 1E SE 19 PRI, H TOA 76 B Ak dr R LW 4 02 1

S HZ, HBARRR x KRS, AFR y Mk E) TOA, ZEL T ERARG), Hi o fCFE k5] PRI, b 1L

FE A kool B Bk T fE] o SEBRAS R A Bk el ], T KPS S B RS DL TOA R 2%, & kP B TOA K4
A AHZL L, WE 3(a).

y=ax+b 3) vt

15 18 11 ok ol 5] 114 BL 26 05 R 3 (3),

W bF & BT R A (4), Hrp

x ek BB, Y EMA G TOA

fH. W, RERMBELTENG MY

FLRE S AR IS o o R A 3 ATk e

<

'y
V' =axtb fractured pulie sequences

\
stagger pulse
sequences

sS|l—_———, e —— —

|
5 FL S PRIGAE, b w2 bk ol #1034 19 4 yfl:ii .
XA . B RS L N by R harmonic pulse sequences
AR A7 MR 9 % 2 00 1R 2 T 44 ) P234 ey N e
ERE=S Y NN 3 MY TP CE (0 seematic of g e ine ) Ractured pulse sequencen.
= j‘jft(S)o X 7\%% i ik 7’13 GE Jj_ﬂ?% , Fig.3 Schematic of c\alculetjing sub-cycle

E 3 TR TR R ER



%1 MYRE - ETHESTNAETEESTREREZX 91

Vi i Ak R Bk E] , B R IR E e /N, Bl 0e/0a' =0 Floe/ob =0, 1S o' Fl b’ 1R IK AL (6).

Y —ax *)
&= igf = i(y,- —aXx; _b’)z (5)
i=1 i=1
nzxiyi - inzyi Zyizxiz _zxizxiyi
r_ =l

a' = - i:1n i:12 ,b': i=1 in:I i:In i:12 (6)
n3 {zx,} i3 —{Zx,}
i=1 i=1 i=1 i=1
PRI AFIE B BI04 110 EEARAE TP A28, PR 0 . 5 2B SR04 P 3(b), PR IR %
SRk 0 AU 4 5 B 2 2% B L.

straight line fitting }—b{ from small to large order by p 'H sub=b;1—b; ‘

Fig.4 Flow chart of calculating sub-cycle
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Tablel Comparison between estimated and simulated PRIs/us
stable PRI jitter PRI stagger PRI
simulated PRI 370 510 864
estimated PRI by SDIF 369.79 1523.70,1 529.97,1 528.02 864.10,864.15,1 728.23,1 728.39
estimated PRI by improved algorithm 369.79 509.16 864.15,864.10,864.09
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Table2 Comparison between estimated and simulated values of sub-cycles of the stagger pulse sequences/us

NO. 1 2 3 frame period
simulated sub-cycle 293 310 261 864
estimated sub-cycle 292.12 309.68 262.29 864.11
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