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Abstract: Radar signal deinterleaving is a critical technology in electronic intelligence and electronic support
measures systems. The classical histogram-based method, although valued for its simplicity, is susceptible to
deceptive jamming under counter-reconnaissance parameter design. This study proposes a deinterleaving
method that is resistant to such deception. The main contributions are as follows: a frame period detection
mechanism compatible with pulse missing rates from 0% to 50% is established through theoretical derivation;
by integrating autocorrelation and the overlap rate, accurate frame period identification is achieved, which
effectively distinguishes interference disguised as fixed Pulse Repetition Intervals (PRI) and prevents

interference with the deinterleaving process; moreover, a coherent discrimination mechanism is introduced to
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handle scenarios with similar parameters and to accommodate fixed, staggered, sliding, and wobulated PRI
modulation—within a unified framework. Experimental results show that the performance of histogram-based
methods degrades severely in the presence of counterreconnaissance parameters, with maximum performance
dropping to 0, while the proposed method maintains a minimum performance of 96.5%. Meanwhile, the
proposed method reaches a minimum performance of 95.31% in parameter-similar scenarios. The proposed
method remains effective against the four modulation types, whether counterreconnaissance parameters are
present or not. It demonstrates antideception capability against counterreconnaissance design, strong
generalization across modulation types, and reliable performance in parameter-similar scenarios, thereby greatly
improving the deinterleaving reliability in complex electromagnetic environments and offering important

implications for the development of electronic warfare systems.
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R/ NI RES T 3 SU S 7IE7 G P il P e
FUIE ] R Fr ) 2 4 11 F AR 5 00 — B v 1 A
B, PRIZHURHT 7 5 4 1 AR S5 1) — i 2 41
F5E I € P A RIAT, DR SRR 20 # L2 g R T
PRI [T A 22 S X 3SR [ 5 3 B RO AL L

TR MR AP Bt . 25— BB
HTDTOAsKEE YT, 8 HES B 38 1 15
B kot R A K R SLARA A I SRR, AR
FE0Z250% ik 7 2% 2R Y0 Bl A Ao 00 i i 2R 300 28 —
BB ST AR IANE € PRIJE A AR IEAN AL &

MR, CAOYFREAEE B S MR AL A
X J3 B 48 J& JA RN [ 52 PRI BIFh B LW [F) TAE A
ik Py A SR SR S T R (IR T, R, AR S
WA kst b, ASCEE T A KRR .

3.1 RBEBKHESHSIEEEIEM

AL ELRAT I PR A A AN [F) ik v 25 2k 28 DA S o
BN LRRAM S, TS E 75 R A
HEShKh BREM KRR, ANMA#HH6) T sH%
o #t—BHh, B8O NB R T 5 R BLR 4 B
NAN & 0 98 B2 8 SR [ € 740, DR B 22 B )
Fr il TR AT AAE 3K (6) B 2= Al AR 4 X Vi) s (IR 2k
AT

I E TR, SPRIFAEFIHT O € [TminsTimax) »
Wb, = [ — Tip,mip], DTOASEOC ND(). HEE
FUHFTAEREBEKDTOA, FHWEhPKAr=
Tip1 — T W EAFIRAN, DL OR AT BB 2L W 17
TEPRIFH 5 H AR A 73 A0 6 [l B AL, %%
S SRR AE BT B AR KA . T AT
KAWSEIME—AL, (8T 52828 L DTOASEL S ki
F RV MK R o

XA 7 FF B AR g KN ST € 751,
ik h Ry A E Nlen =ST /7 + 1. KWK E
KJg, MEBHKMH B IDTOAFR A KEEDTOA, Ul
KI5FT7R, F S OCEEDTOA B Bk & X iH) 2 8 )

R4 LU X 4% (lattice process)ZAH %% FI#iFE f5
FIFRAETE R, % TR s 6] 37 2] ([ 1) g ) 2 A A
BRI FED G, LI Az 1] R TR] [R) B (LA Ji 46 1a] B
IS ECT ) IR LT 23 A, ELIRIREAH BLASZ . PR,
KEDTOARM L7345 P(nr;) = (1 —e)em™ !, H
o, e RNk B R E,

KEDTOALE Alen-(1—-¢)—1, EBA
ST/r;(1—¢), X I[aln[r(1— p)m(l+p)] N K5
DTOAMIBEIEALAST/r(1 — )" e Hn > 2
B, KT om0 —p)m(l+p)] WK EE—A 8
DTOA, XFRiT[r(1— p),mi(1+ p)] N EIFRRREA %

*® 2 RUBRSHRT

Tab. 2 Design of anti-reconnaissance parameters

N e B 1E5%

3 ki:ko:ks=2:5:7 / /

4 ki:ko:kz: kg =5:7:9:11 / ¢ = 3rn/4
5 ki:ko: ks:kyg: ks =5:7:18:11:19 AK =K1 /4

6 / AK =2K;/3 ¢ =2%/3
7 / AK = K1/9,K1/3,K1,3K1 /

8 / / ¢ = 5m/8
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Fig. 5 Diagram of key DTOAs

%@Z//I\?}o R, [ri(1 = p),7m(1 + p)] FIRARAE A S
WY ST/ - e,

Jikh R BT AR A AR E B 9 ST/, Bk B 2R
Ja FARAARFEA I 5 E a0 N B s

len—1

Y1 1/(ST/7)- > ST/r(1—e)%" 'n

z

~1-) (1-e)’" 'n (21)
n=2
Hop, 22— MHEAZRBKEADTlen 8. 4
2= 10, ¢=10.1/0.2/0.3/0.4/0.50F, X (21)it5H 4%
A =0.8100/0.6400,/0.4900/0.3607/0.2509. 15
WU LA RN L 3T o
MWIERE, THEN RS RS 5as
F VA, SR T B HE S R I T R K 1
BHIFE SMME . N T WR[0,50%) ki F K St 4
ORI E R, 2 e = 0.5 ORI 59450.2509
WEB. Mo, WRAEGIH LRSI (Statistical Pro-
cess Control, SPC) %, K 3fbni 2 1 W 47
FafrEueit, ik
B =0.2509 — 3 x 0.0249 = 0.1762 (22)
RIS, TR ABENL A0 T [Tonin ] » - B
PR SIS T FEAR O IR . AR SCRR(S], X T ke
K PE Ny MR AR KA, B /K P 0 R TR -
2 2
e (23)
B2, B ER R IR U T R v B

Noise(r;) <

ST M?
thr(r;) = 0.1762 - Ny, - —, 2750 o= 24
r(7;) = max ( . Tip " ST ) (24)

® 3 TRIBHERETRIRFEARRKELH]
Tab. 3 Remaining proportion of positive samples under various

missing pulse rates

Jikirh 2% k3 #E PRifEZ
10% 0.8064 0.0246
20% 0.6381 0.0299
30% 0.4891 0.0308
40% 0.3595 0.0284
50% 0.2481 0.0249

T IR 0% IS0 FH 35 s v 2 1 DU b v 22 ) 228 e

Hr, max() RBAEF T N 2RI EY
H. A (24) WA RIE K 2R R R E50%, X
R T 45T Nowin 1B 25 91 25030 R AL 2% 1 0F 84
THERARA, WE Nuw=2.

3.2 REBMEXFMZBXRNEREAMRZ

PR S8R BARAS U H ok, ] REAE 7E H At A
TR A W ok, LR AT REA JE ORI, AT RE
TP, Jo 5% Wi ik ik v P 270 B B e st v LA i
Bk, SRITT- 0T T O 25 B PRIZ 2 5 ik
FIPERGEFE o % T8 B2 & J AN i 2 PRIAE H AH SR
RaR LAEESR, BB W7 TRk se A 42
JARARG, 5 S ko e B B BOR AL BRI A 4R
FE ARSI 25 S, an st RE SR BR T JE R TR L T O
B E 2 PRI T LI

(1) BMRMA SR

[ 72 PRI B 42 Fa A 5 B2 1 DX R I AE 45
T R S b 28 R K N R 4% DA A B AT A I
] 5 P 4, T [ s PRI B — 4% 57 (0 [ 5
Hlo [EEPRIS & 48 MH7E Y EL 3 L 0 22 5 2= 1A
e BT ARSI AE B2, B3 Ul E A AR B
KA EEM A ERE T

WRDTOAREAL, — 1, € [1—p,1+p] -7, Wit
A7 . R, (u,0)i0 3 87 Bk, whsk
k&5, N EBKMERL . T, HEDTOA
FEARZE STk P A R R A
PP(7;) = {(h},g)li = 1,2, -, D(m:)}

- {uhvﬂﬂ,—fue[1—m1+M~7%ﬂ“ﬁ,ef}
(25)

SO, R RN 8 Sk kb 7 2 4
BN, g T kT B F ko 2 2 B
il

0 P17 o2 602 2 3 b 0
%, mEY b, FHkSERE, Ak
Bk 0 R F— s Skt . N 51
R I — LT 8 4 35 B 4 B s
Nfi. EVHISEF T FAEPP () B0 g 2 [ 3%
R RORERE . RN, TR ke, AT
o o 5 A, N
vk A BT A N, 2 AR TR AE PP (r) T LA
WL S T R

ST VR S R R ST B0 R

D(ri) D(7:)

cor(my) = g > Y S —g))  (26)

u=1 v=1
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WA X PURMUE I TR IS S T i 9

Hrb, 5() Fon Ao B Tohkeh Z R, B
AN 5E F7 21 B 36 F K rh B0 2 ST/, PR3t A ik
HHEIIIN - ST /7, Blcor(r;)=N.
A TIRRA IS R AL B R ER T
D(rs)
or() = g Sy g (27)

j=1

AHERIL, B RALRE 55T NS LLRRAR
ARG, Blor(ry) = Ny. TRKHERN, =1,
or(r;) = No

(2) B 2R )

ikt E RIS, cor(r;) Mlor () BEAE Ik 25 2K (1
Z MR, R N=18 cor(r;) Mor(r) fH/NF1, {H
& N>21tf cor(r;) Mor(r;) HAEME K T1, K Hcor(r;)
Sor(7;) Joik B T U & 4R .

WME6FTR, n>2if, XiEn - [r(1 - p),n(1+ p)]
WEE— D REDTOAY Kn+ 1k, AHE2 K
FRIKRBL R N -1 Z R ke BRAS R ik
X 36 Bk BRI B DTk L. R T R kR 3
PR b B gl B s RS DL T g s 0 HE A R
ZR, kAL, THEANIKMER, TTEkZ0.5(5
HABGEDTOAY 7). BL, BAKE KK
TUERI I & 1 — 0.5e. %, —PKEDTOAXS
Rk B> TR S T En + 11—, XTHAM
KPS TTER A& (n + 1 — )73 /ST

T B FRET Ny, T E A (28)
s o

len—1

cor(r;) ~ N (1 - Z ST/7;(1 — )™
n=2

~(n+1s)STfF>

. N<1_j (1-e e n+1- s>> (28)

n=2

Bk, ZE&EFREBEMKRMZEE(29)PR.

0(r;)=or(r;)—cor(r;) = N (i (1—e)?e" 11— 5))
= (29)
IR, THENT RS RS A S AR —

St Fnlr(1-p), 7(1+p)|I—AKEDTOA

i

Hedetng . todof]
N A g .

6 Jiknt xS B AR R AR

Fig. 6 Impact of pulse loss on autocorrelation

o R (28) A1 (29), AFEMKMFERETHH
IR &R 5 BRI ZE W E TR,

Tk iF E R R KA, N=1HcorlhZ&/NF 1.
ik 5 S8 by, N >2Hcor KT1, RIE cor
AL E SRR . Bk B R 2R, N =2 cor
N1, BRI TSR coriR A 2L (Hg, cor<l
i, N>20 QM N=11 QIEHUETER] FEA L E,
BEAT DLE i 5k 1R 1) B 42 R 1

WHE AT, N=1FN=2, ASFE Mk
MERZETHIQWRAFR . RH3RARMEZE L,
QEIRE R E N

thr 0 =0.1474+3 x 0.01 = 0.1774  (30)

B, > 020, N=1MQIHL/NTFthr Q,

MN >2[ Q&K Fthr Q.

3.0
2.0
1.0
0 0.1 0.2 0.3 0.4 0.5
ik = R
--- AMFR=1 — N=1 ---N=2 - N=3
(a) HAHZR
(a) Autocorrelation
0.5
04 1
0.3 | . |
02 | ST
0.1 .~ g
0 0.1 0.2 0.3 0.4 0.5
ik & k&
—N=1 ---N=2 N=3

(b) A ZZ5BMKMZEM
(b) The difference between the overlap rate and autocorrelation
7 AR R TR B AR R B ARG AR
E(ARI)
Fig. 7 Autocorrelation and the difference between overlap rate
and autocorrelation under different missing pulse rates

(formula calculation)

R4 TRBPERETHEEXRZEBRS5EHEXH
EEOTENHE)
Tab. 4 Difference between overlap ratio and autocorrelation
under different pulse missing rates in computer simulations
(computer simulation)

fikihE RS BME(N=1) WAEZ(N=1) PME(N=2) WMEZE(N=2)

20% 0.1288 0.0100 0.2576 0.0201
30% 0.1474 0.0090 0.2948 0.0179
40% 0.1446 0.0086 0.2891 0.0171
50% 0.1258 0.0098 0.2516 0.0196

T PR 22005 B H 35 bt 22 vk W I 34 S5 hr i 22 1K 5 2% T«
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H15%

£k b, FETDTOAsHE E T EEIRIUIELD (7;).
SRJE BT T PR thr (7 ) RAS I B 28 A 9] 23 T BRAS:
MEE R B M Kcor(rn) KT1EE L BRE HHK
HIZE Q2 (i) KT thr_Q, ASCREHAU D E 45 1.
Bk, e AR AR T A AR AR i e AT
RERE, 5 SRR T A AR AR i e 1R E D [ E
UBIRT, DR i 2 o 393 93 A £ 0 BT P00 ) (R e
AN FLSE ) [ € P 1 AR B

3.3 HFLR

MRIETHENG I, AHTRAFERZSKE N %
FEFR IR PR, AR 7307 2R % (Quantile Func-
tion) HQFE IR MWFIHMERE, MRS 5
PRl p S . IRFEQF (0.98), NERAFA B KE
N ORFEXT A FAE HLO8 Yo BRI Z2, 4 W AH B B
WEN

thr_DI = 0.0026 (31)

ANTEE R W A, R T A A W Dy AN A
Fo thr_DI = 0.00260&EH T p = 0.002, A[FEEF)
R thr_ DIALE TR S o BEEE

ANHEF I AN R AE B K BE R (AR T S Fe b
6T~ MWFBMERE, AT IR KT p,
I HZBKESET 200, fabr C&EH 7H 2R
REE . 450 R0 A bk 2 (Empirical Cumulat-
ive Distribution Function) HECHE /. RIE
EC(0.0026), A& KEHN20, HEEFRNN0.5%,

*® 5 HTHTARRZEKE THEAER
Tab. 5 Discrimination indicator under different overlap lengths

for the coherent case

A KL it QF(0.98)
20 0.0020 0.0026
30 0.0020 0.0025
40 0.0020 0.0024
50 0.0020 0.0024
60 0.0020 0.0023

T IR A T 5 50 1R (B B B A

& 6 THETRTRERZEZ2KE THLRER
Tab. 6 Discrimination indicator under different overlap lengths

for the incoherent case

K ¥IE EC(0.0026)
5 0.0069 0.1678
10 0.0096 0.0478
15 0.0116 0.0128
20 0.0133 0.0050
25 0.0150 0.0030

AT AT [FR, MRS KEMKEL, BEEAER
4.78%, URXBKEMRES, BEXIPF£16.78%.
Rk, AHF S DL — 2 IS & K VAT, 5
HULIEA —E I B KA RE T /AR THRE

AL BN AZ B KN T 200015 50 2 72 AN AH
T KT T 2009 4% Gl 3d i 48 45 2 E 2 T AH T
FYETPA 2 [ S KERK, HZE e A
TR IRAS A BB 0D S A A T 1 R
BJE, WRAEAT SR EE 58, FRECA S A T 1
BIFEA S RS E N EHE T .

3.4 PRI 2T

KA RAE 727 7 5 S A RE S
{seq_sub,|i = 1,2, F}J&, FRRZ5GHNTT
IR, FTEMGHITPRIGNE . BAPRIT.

T HR1 HEZEET Y A(seq_sub,,seq_sub,),
1=2,3,-, F;

Y2 HEEMEFIIRSME, HFEER
Ay <Ay <o < Apoy, FIBHE AR BIR G R
7lidx;

$ %3 PROFAFIEEN{AL, Ay — Ay, Ap_1—
Ap_g, MEAN (A(seq_sub,g,,seq_sub;))}o

3.5 ETHREAHSTINTERE

AT HR T B 4R A W 0 A 1 e YRR 18
BN BNSCE KL, THEDTOAsHHE H 7 B,
FERI A I L max(0.1762 - 2 - ST/74, 27:pM2ST)
DR TR, OR B 2R R ) — S AR AE TR 4
R gS RACEFL

SRJG, Pheor(FI(i) > 1 80 # Q(FI(i)) > 0.1774
R SAE R R 25 B R SR SR, AR U e
ZR A I ks I 5 SR AT kP R AR I . —T7 T, X
T AT K ) 3 A 43 B R SRR A b (R R A
Fy—JT T, X K R AR B S SR AT AR

X Tk P A PE L AE A, W TSR T S 4R
FRDI, 44 55 B thr DI = 0.0026 ¥ 52 $2 B 45
RZAZEMHET, R E0 4 R RN E TR
PIPAHT- s A, SRR 1741 &5 9F

BhE, MTEFFERER, HIE&1 Pyl
WA AL AT PRIV 6 (S S p_law, ¥p law =
{p1,p2lpr = p2} I EZZE A R tH Ap law = {p1}
(18 € F7 8 o RIS, A] BAKE p_ law 5% i B 0T 9 )
PRIV BRI AR 1 ) S 40

2R IR I e DTOAs 5 UL L E 7 K
e, FERRTEITERMEE, RHZ5EM
WG HAt R E R E N O(GMlog, Z) s Hotr,
GERFITTEH LR T MR R, ZF=0R
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PRIFAMIECE . B 28 8 BRI B5 Kbk v ok 4 4 3K
WU EEMRMEZ SRR, HiEEREN
O(GMN?) o FHT-2E 0P I A0 7 5 AL S A 22 7
AT E, HOrEERENO(MN). fHET-CDIF
MISDIFSEZ M7k, i I A8 B 28 i B I 53
TS 2R B RN A D TOA GL T M A B fin
[T, RASINE 2R B A B I O(M N?)
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OMN)WTHHEE R, WIS RMEGER S, Frig
T VR T8 57k B ] A K
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AR, SdF AN AL A K I A A R ik e
B, SERINFTA ik sl Rk e 5, St R A IE

| SR T (1] i1, 2, - M)
|$5EDTOAS, #44LE8, 4515 PRUFIMDTOASTED(r)
v

S

25T M?
D(r)>max(0.1762- 2= , 27,p- 5 )?

AN
[=}
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Fig. 8 Deinterleaving flow chart based on frame period analysis

W Bk P ARG NG, FHEER, TR ik
gil, A HPRUANGEMITERSAELER
— B, g R E KA T AN, EE]
XPREHA 2 (Nt /SE) FITA [8] 2% (Nt /S ) I ZEE VR, R
HIF1-scorefE Ak MERE R 8 bR, W FFis:
Nt/Sf- Nt/Sd
Per = 21\1‘5//Sf—l—1\1t//8d

SCIGHLE A AN kR H A R SRR 2% Bk
TR R, K e R AN T Rk v B R —
o AXHPRIFIENR p % E N0.002, TOANE
REZBHE L0 ns R, ®ENO.1 pus. PRIFEF L
P KIEERNAT = 0.2 us, FF H [7min,Tmax] =[ 20,
1000] ps. fECDIFAISDIF I, PRI % 4t
— W ENO0.2 us. Hi, CDIFITR A KEN
0.18, TSDIFRH XU IBRALE], 55— R{E 124
WEN(0.15, 0.20), 2 ZBIE KK RECN0.5,
SCHR[22] B F B 20 R B A I 7 e/ EFDC-DTOA,
FLTTRR R B8 8 90.85. ik 41 $2 B i STk [28]
S BRSNS R E SIS T B AR SR PRIV i
SRR R THALEE,  TEhkh & KB 1A 75
KRR B N150.

4.1 —Ria=

[ e PRI I R AEE S 4, IR T 20
X L6 7 R AE ] 5 A7 5 43 3 77 T R B K25 S0t ]
WA ) 73326 B8 77 DA SRS 1T BRRT fik v 25 2 1 3k . R
71, BRI KR E R R BT 1000 S 45 R B S5

WELSHT7N, CDIFTE K 2 5w (R =2
50%) I e & NI, A7 SDIFMIFDC-
DTOARILH L 7t gt . FLHJEE, FDC-
DTOAE I — Wi 22 73 #h S (R RF RSB 1 X6 ik o 2 2k
AR B s SDIF R XU BR AL A R0E N T ik
MER, AN T DTOASE 5 bk Z % %1
HBXT R E R, MHLEE_EARIE T 1T BR Xk & 2R 1
R, PRIAES0% ki Z 2k 28 T AT RE R FF98.5%
DL BRI HERR S . SEIRZE R, AR CIETDTOAM
B 55 ke 25 2R FR IR 0T B 9G2S AR R 1D R 7] 5
AR, BT EAM 56 4 B4 [ 5 17 51 1) 25 A8 ki R

(32)

%= 7 PRIFHI&E
Tab. 7 PRI modulation settings

E3it) p_law

[l € K € [50,100] ps

B9 k; €[2,19] x 10 ps, k; /IO PEJT, N € {3,4,5}
g AR K; € [30,50] us, AK € [4,8] pus, N € {5,6,7}

Eax Ko €[60,80] ps, Ka€[10,30] ps, ¢e[—m, 7], Ne{4, 6, 8}
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H15%

F 8 FREIPBHERETHEEESHIZIEMEE(%)
Tab. 8 Performance under different missing rate in
deinteleaving fixed sequences (%)

fikpp 2 KR CDIF" SDIF® FDC-DTOA® Ours
10% 99.38 99.24 99.60 99.27
20% 99.25 99.21 99.53 99.30
30% 99.13 99.16 99.46 99.18
40% 97.46 98.56 99.33 98.99
45% 87.71 98.89 99.22 98.86
50% 66.31 97.80 99.13 98.64

73, HEAEO~50% bk i 25 2% T P9 R B LY o £
Rtk -

4.2 RMMBIHE

WO T 20 4% fE R 27E PRIV ] b vk S (i 5%
S, RTBEA T AT IRA . X
NSE. WA SRR R TS, W g
FIN AU S Rl Ja 1k RE AR5 S A [R50

99.3

Ay, FDC-DTOA
'@Ié’f? 3 Ours

1 ERAE BT
(a) kP ERFT5%

(a) Pulse missing rate of 5%

SDIF

PURMIEE SRR ). FIREHL, XL A AT
BB DA S 2. A IEZEH . L,
e AR R, BRI T 2T 10004k 5 F
RS,

K9, K10, B n2mx &2, W%, Ik
SRS By tE B . AHER I, TRV R R
MUV AT FEERE I TE ARk, SRS L v B T
W B 25 AR . TEIe AR, TR R kA,
FDC-DTOAFICDIFAE [ X} [ i 82 ¥ 11 i 1 i B s
% 80. SDIFM X6/ AR TG, fkihF 25 %0 4
REFENT6.5%, Wk 25 20% I YERERE N98.4%, ¥
RedERrIE S A SR, e AR R ] ) AR R
e f I 32,3 %, THT X 4 1 ol B 2 B B 1S
36.2%, PICTVEIER TAE. 1IEHEE 5 FIDTOAs
L T E— %3, T DTOAsH 45>
BUEARE R, SFEILAAESDIFR I b K4t T 45
P, EMETIIMDTOASK T/ —2 %, ol
¥y QU R IR (= B=1 i1 1 (5 N i el 211 il s 7 M 10 O
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b
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SDIF

@/5}5/? 3 Ours
B RITEET

(b) Mkt % K 2#20%
(b) Pulse missing rate of 20%

9 RNREIB BT S Z(E SRk kR

Fig. 9 Performance under different orders in deinteleaving stagered sequences
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Fig. 10 Performance under different orders in deinteleaving sliding sequences
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Fig. 11 Performance under different orders in deinteleaving wobulated sequences

. FEAESDIFTITER }(0.05, 0.10)f# H e 2 T 450,
METE R ESH TR R, TERERS
HAB T3, Wi, SDIFMIZER ST N T
PBURFEAE FEN T A e, 480 78 RIA
DUTIRR S H SRS T b 2L [F R i 45
SIS IR R, TR iEEC S HAHRAIAZ &%
YU LR AR AL D) S 20, I BAH T4 530 mT LA
BRORMFEE TS AR 5N RMESHH
i, PRI A ik S = WA IE5XIH
Hil, XFPURMIEESEOE MR 2 78 2 B IE .

4.3 SHHRAMAR

AH 4 3 72 R 0 R E 7 41 O TG RE g sk
427 S 45 AT B IGAE, D@ TR )5 ik
TES B 5 R 1043 38 14 6 SR 25 52 00 1 4 i1l 7 dk
T IR TP H BT IR 1. SRS 5
ARSI R, Hod — MR SR PRI 5 BN
Rﬁmqmmfmm,%~4ﬁ%ﬁ%%%ﬁ
> Pl E R Rk KR R AT
1000R SR 2 920, ARRIPRIVAHIZEA N ) SL 16
SERANRIFI R . FITHE 7 92 10 6} 3] 5 18 ) 2 B A 1K
H99.81%, THIX 2 2 G R N95.31%, HIX T
AR H AR N9T.66%, TH AT IE 5% 1 Hl] 5 K N
97.46%. SCIRZERRM, AT IR S EUH =

* 9 SREOARTIEMLRE (%)

Tab. 9 Performance in scenarios with similar parameters (%)

ik 2 2 [#] 52 S % A 5%
10% 99.84 98.21 99.61 97.46
20% 99.84 96.32 99.16 98.22
30% 99.82 97.77 98.23 98.42
40% 99.81 95.31 97.66 98.68

NoE AR AOEH AR, R R 1 41 5 T
(KIRE /175 2B

5 5B

AL R IR 5 ik b B 7 W7V 5 52 A
BRI T RMERT, $E T — P HT i g2k
BT ik Tk Z kB A Ik E R RS
DTOASE I E AL AL, M T0~50%% KFE
Bl P R e i 22 T RS AL ), e B A SR
5548 B AR SR RS RS v R, R A AX 4
B AMS T, 05 2o ko 7 5 SR AL FE
WU B B RS D 25 5, MARAS b BH I 741
WO o MR AR S, S8 T Uk TR S, H
W, AR R EERE N, 5N T %5
HUEME 7k B0t . 22, 1A K IEZ4F
Iz A A IR RE F1, FE HL AT DU 8N % S AL
o WIGLE R, P E L IR S BFTE
SRR R ikt Re, T S EL =
WHPERE R RS, BT T R ABUAR T ES
A3 3G AR AR PR FIIE N PE, X B TR HL T % Sk
NEAEEME. FL L, RUWESHAERZEH
(1) AR AR ) 5 2 BOME ARA 37 S5 (BRE AR 2 T 1) i 5 A6
1) 5 AR LEFE R T ik i FE R 1“4 R
TR )8 o X AR IS 5
PRA%, B Ik AR T Bl A N X % 1 TR N
Kk, HmMRRFEEE ST EEARNEDS S RE.
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