0% 1 £ B 5§ B F I & Vol.9,No. 1
201142 A INFORMATION AND ELECTRONIC ENGINEERING Feb.,2011

NEHE: 1672-2892(2011)01-0017-05

Bl ERBREBREBRSTEE

RatE, £ &, 7R
(PR R PTG, W # 611731)

i E: AMHFEIAGTEARREGTRAERNA, ARTETHAENRINMNAEREEZ., 2K
FEAMNT L AFAEARAEERANRREGES, BEETRPHATT hor 4. HEHR
MrRrEXRTHESFMITEFR BRI MEZLY, AUELFERE, ZAMEE, ZHEEFHF
HFEHT. FELEREFNGCERLIMENFERFA LS N E S, BEIHRTARAELEE
RO S Hy E B M, T AR M — T AF 7 R AR S8 BAn TAE 7 R —# ok B R N T LA 3 E AT
o, EEEMEEEERTHEMEEEN.

KEIR: BFEIERX; BYRAE; b x4; HEAR; 2L R; K40 ER

RESZES: TNISS.92 X EEFRIRAD: A

Dwell scheduling algorithm based on analyzing scheduling interval for
digital array radar

ZHAO Hong-tao, CHENG Ting, HE Zi-shu
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Abstract: Aiming at the problem of beam-dwell scheduling for digital array radar, the algorithm based
on analyzing scheduling interval was studied. This algorithm analyzed the dwells applied to be executed in
one scheduling interval and introduced pulse interleaving. The scheduling criterion took both priorities
and deadlines into account fully, with the Task Drop Ratio, Hit Value Ratio, Time Utilization Ratio as
evaluation indexes. The simulation results showed that the modified deadline criterion mainly emphasized
the urgency of tasks, while the modified priority criterion mainly emphasized the importance of tasks; the
deadline-priority and priority-deadline scheduling criterions could make good balance between urgency
and importance, thus superior to other criterions in overall performances.

Key words: digital array radar; dwell scheduling; pulse interleaving; time constraint; energy

constraint; synthetic priority

B BB T A R — B R S R O SR BT RO R 1 2 BT A AR AR B R IR . S G AR PR TR A A L,
BB Bk ARG 22 HARRE Jy o, HUTHRAE S0, 24 HIP FRERIE N RE Ty o, BRIKS 00 E &, L2 Uik
RE 3 S UL 3 U DR AR A2 BT S o B W B TR A M B8 04 78 40 HE LA AT R Ik SR R R R L R 3
fill o 5% P8 8 BE AR R TR AN ] . BB PRI ZY SR, Q0] S I P 7 T K S B SR OR e IR A R B R A 1 — b A
FRMLE o R, H A0 B B IR R B v A AR AR 3 BRI Al 0 9 O vk BT L AR v A B AR 38 S LR R T R
B Z %t R g8 TAEPREE 09 R 05 PEFNIE Ve, DRI 13 0 I R R A R SRR L A U — vk . TR 7]
A2 I8 PR B O R SR SR 0 BT TE 5 VA T B PN HR O AT R B R AT 5%, ok e 0 ) B 0 BT ) 0 R s 3
FEGMHEEEIS . ETHRFEYE RN ESHTFE SO BRERE, SCHERST/E AL G F& T V8 B2 (8] b7 43 B 09 8 )3 55 ik o
TIOAT Bk g ds Al Z BGE T RCERE S B A, SO AR i 2 A A R A 0 A AR T SR S G — Ak T
ARG B Al A A D) B Y R B PR R L B XTI A, AR K 4 T 25 B DA Lk SR A Ty R e X 2 S
Sy Al %) 9 B A U)X R T R R () B % 9 R REUARE A AR | A8 I TR T SR e G DL SRR S — TR O R e
R PR G RSBIR BEMEN R #4773 B o X LR E A BT FJ2 R X 2 D582 A S 80 g 3 [F — 2 i
b, BT WA, il BRSNS R Y R g Ol . SO DL 45 % 2K %8 (Task Drop Ratio, TDR). SENMA
WA EHA: 2010-06-30; fEEIHHE: 2010-08-02




18 fF BE 5 8B F Ii %9 %

#& (Hit Value Ratio, HVR). Z %0 [a] #] ] #&(Time Utilization Ratio, TURWE NiFEAL35¥4R, ¥ £ M4 S0 %R )8
YWEW R A S MR RE IR AT L3, 1 L 45 2R Sy B0 B 20 5 3 S o 1oy FH 66 1 901 2 () R 43 AT %) o0 Bk R I T 2R A IR S
1) 356 PRI

1 o miEE
1.1 EHER
IR RO B AT 55 T R IR AR A .

T={w,rt,d,pri,M,P} (D
AP TEREBILS; w B THEFRIG; re WS EEARE; d I8 pri MIkhEZ RS M ATk
WEEANE; P RASIIR, BT ERIIRAEE /N, BRI Z BT, 78 2R R R DLAR 4 B R 0 58 0 B AR T AL
B EHREENERXBIEEITE BRI SMEERSE, WA, 55 1 SR 5 2 SR 45
BT W5 B R AT 55 R B SR BT UMk v s B R, BRI 1 A58 B8 AT 45 RO A5 1 301 AT DL SR B4 T HLAth B B3 4T 55 4 & 8
FERITFALS , HAFIE AT & 955 M A3 e o] AZERT ] &
1.2 AREH

F T 05 B 9 T 35 R AN T3] A% 6 AR 42 B 58 15 1 Bk ol s A B R ), SR sk R ) b T R S B ORES . R GTIH AR

BE KRS T, BFTLAL I iR RE 20T, B 1k R IR . RS RERE i E(o T Fm U
, (x-1)
E(t):IO{P(x)e : }dx )

A POON ARG RRE; « MIELRRE, BRI T RS A SR EAERE .
i En RN RGRERZ T AERE R, WAL 25TAT -
E()<Ey (3)
BeAh, O TRERE SEBLASER A R, AR R — R BRI 20T A I RE AT A A 55 A BT L BT R PRA T SE 5
ATk o 52 B, SRAT AT 55 04 S 300 =2 10 2R S S 38 45 4 WAO3 =2 ) 7 ek ] b A 2 e A o o

2 HiEHiR
2.1 EEMEERERMIEIT

T 7E [ D0 S G008 B S v, A 45 B D e 7 O] 32 Ak B 22 i T O R, X T AN Y TR B S IR AT 55
AR i, I TR BE S R IR R G MAE S MR  , Zh AR Se G0 B B R HOGHE Y 3 0 . B 1451
IR BE AT 55 0 BT O R AR R G )R RE R 0 Y ST T A T B % SR W) A — i 0% ] R O S 4 )
DL K ] R 20 5 P Se 45 W ORAIE 1 s D0 S8 AT 55 10 1 S A B2 AT o A SCER G 25 JEEUE J01 Fn TAE 7 A Je 96 2
SR, R TR B TR B 43 B 0 SR AR DLT 45 RO [ O B A U R AT LA 1B E TR 5 S0 S 200 BE (Modified
Highest Priority First, MHPF), {&1E# k31055 2% 94 % (Modified Earliest Deadline First, MEDF), TAE & =45
2% — 1 7% [ (Highest Priority Earliest Deadline First, HPEDF), #§ 1k — T 5 2 o 9% 4 i (Earliest Deadline
Highest Priority First, EDHPF),

MHPF A& E B TAE 7 200 Je G ), b o A0 T AR 0 A S A i 25 I8 R R, R I B2 Y
K2, BVEAT O S GHE v il e e BT AR Oy AR S e HE I, A 5 200 S SR 1) 0 e B A0 090 56 G AT HE T -

MEDF 8 TAE J5 2R A U AR 56 4 148 T 8 1k 9100 56 S0 3 i U, RV ok 300 B A 95 A 48 AR O e o
R RAN, K G 0L P 2w T HAbAT 55 .

HPEDF >y SCHR [8]H 5 T 9 i )

EDHPF M1k 0 — TAE 7 A e oM e ) . s Rl SR W&, ml DLAE 2 NS H0h T — e, 9855
& o BDAEXT AT 55 #EAT AR SE R HE P B, o Se ke BRER G RSB HEY , £ 5 T e GOk [R) D) e R R 309 o AT HE )T . 45
G deg T A HE T

sp=Nd;i+Np; 4)
A sp, BARME S LAY Nd, M Np, FR AT 55 T e @k A T4 7 Atk e g b g5 .



%1 BFEE: BFEIESERREBRAEENRSTE X 19

22 BEEAXRE

I MY G M AR R AT 55 TR PAT I 20 a5 B0, B LA ) — AT 55 16 0T LA 09 2 TR () B 36 - s
P SAT BT IR . R N AU A B AT 55 W LE U B ) B [0, AT, IR I S AR AN R

1) ARHE 2.1 T334 T B AT 55 M 25 B T Fe 9, F0K 3 B3 AT 55 1 oKk e BRZE & T e 9 m AR 6 AT HE S, 4 i=1,
tremain=te—lo’

2) WUES T, BERZATLFSRB O IAT. A2, WAL 3), SN LE 4);

3) i=i+l, #isN, WEILTE2), HWEILTE 7);

4) MRAE T 0 B AT B 20 R A 0k TR E AE T 0R R TR B P AT BT B RS B (2,0] O AE L P SR 2
t+ prip - My <t (25 DR E) B, HEr o) S 28 DRI ) B Rk 4 B 220, o, S 28 PR () B ) 25 SR 2 . — ELAR 3396 2
A A N B, WITF B TE ¢ WAL S5 T8, 1255 88 AT 55 454 ok ol 52 42 F8) 00 o % S5 300 0 3 B AT 55 45 ROt 20 1)
RO TEAE Ewa(D.1=1.2, My Rl Eeod "o [RIES, THREAE MG AT 55 )5 18T C 98 B2 A7 98 B 4E 55 4% ik o 52 JAL 0
Sz S I 2 SR 2 Y BE R T RE M E, ea(D), 11,2, M, p=1,2,--+ PV 255 JE e A DL Rt (R 2o 7)) HE A IR 6); R
FR 3 W 12 A 1 23 DR ) B sl AN Wl Y SRS, WG 2B 3R 5)5

5) FIWT T, (1) 35 B T $0A T B 2002 50 R KT fe, 2 WK AE 55 i A SR BA S, 5 N B AT 55 . & i=it L,
PN, WREAEHE 2), & WAL 7);

6) TEAWE AT AT S B 5 7, A A R bk o 3 52 S A A B0 AT 55, $eSCER[71 MW B RE R 5 T, 28 45
AT, A ACHE ), R RE i 280 A A AFE X FAE 55 SO SSHE R, W i=it 1 fremain=tremain— Prip -Mp o 47 i<
N H. tremain=min( priy - M), j=i,i+1,---,N, WREZEE 2), 5 WHL R 7);

7) BT

3 (AESWH
3. FEG=HIEE

5 E b e U R . SIE R X 3 F s TAE .

2R o0 HOF- 2 48 R 2SR L IR IR AT 55 40 Db 3 R R RIORS  BR R, X 2 JRERERAT S T R ER 0 HAR S H Z
Fodl, TEIRA AR BRI 30 km~120 km, HOFZRIE R TG FCY 30 km~150 km, K% R &5 H bR BLAE
30 km~60 km 5 [F A, Eid BREE H A5t BLAE 60 km~120 km 75 [ 4 .

5 B AR AT TE 100 m/s~230 m/s Z [E]BENLEH . FiA L5 iRk op EEZAH0Ch 8, AP & 4K
FER 40 us, F 145 T HAMW S BAESS8. BT EEY 8s, WEEREIFEA 50 ms, E4=10J, =200 ms. {jj
Forp, TR bR AR B 20, B A DA R AR I 20 B E AR A 1 A B COR A SR Y [A) B AL B, AR R B
2 Jg ()5 L R 2

F1 ERRIESSHE

Tablel Parameters of radar tasks

task type priority dwell time/ms transmitting power/W dwell number time window/ms  period/s
confirmation 5 6.8 200 1 15 -
precise tracking 4 3.6 100 1 15 0.5
normal tracking 3 6.8 180 1 25 1.0
horizon searching 2 8.4 180 100 - 2.0
airspace searching 1 7.2 200 150 - 4.0
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Fig.1 Drop ratio curves for searching task
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Fig.2 Drop ratio curves for tracking task
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Fig.3 Curves for hit value ratio
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