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Abstract: In this study, a real-time dwell scheduling algorithm based on pulse interleaving is proposed for a
distributed radar network system. A time pointer vector is introduced to indicate the moment when the dwell
task with the highest synthetic priority should be chosen. This task is further allocated to the radar node with
the lowest interleaving time utilization ratio, effectively reducing the time gaps during scheduling. Meanwhile,
the pulse interleaving analysis determines whether the assigned dwell task can be scheduled successfully on the
corresponding radar node. The time slot occupation matrix and energy assumption matrix are introduced to
indicate the time and energy resource consumption of radar nodes, which not only simplifies the pulse
interleaving analysis process but also enables pulse interleaving among the tasks with different pulse repetition
intervals and numbers. Furthermore, to improve the efficiency of dwell scheduling, a threshold of interleaving
time utilization ratio is set to adaptively choose the sliding step of the time pointer. The simulation results
reveal that the proposed algorithm can execute real-time dwell scheduling for a distributed radar network

system and achieve better scheduling performance than the existing dwell scheduling algorithm.
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Fig. 1 Schematic diagram of dwell scheduling structure of distributed radar network system
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t1° = (tl; — to) /At (25)

tp° = (tp; — to) /AL +1 (26)

MEBFTBAE 1, Ry, RaFF) 240 F) H A s
Ro A FZAR, BT, A2 4 i b 22 3R B2 7 T A
55 WU NEFH 3. 1715 B4 ) ik b 22 4 23 A 7 9% 40 W G
ReSIHE TR |

T@B%F%FW¢,%WT%&%,EﬂE
tp i 2 TR A Ry TR JE AT . BlJS, 1EBtp, = T —
AR BESBTIS ZI o A8 G0 5 T I5F B) i 1 () 98 R 0 e
FERE, RFBIENKPACH:, B EIaE R aE KN
WA AT S TR . 9 BBk L B B, N7
I3 R EREFAT S5 S AR 3, I TR 4R i sh P K ] &
BN AT AR 55 1 R A B, R I 1 ik

CEEfEs [T

tpl tl, tu,=1/2
tx tx tx, tx; tx
v tr [ tr, tr| |t tr
o vl
L PRI i | M o
tp;~ T tpf:tl2 tu,=7/10
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tr tr tr tr
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Fig. 3 Schematic diagram of dwell scheduling algorithm for distributed radar network system
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CRIBET R CNBET o 8 X EEI AR 2
B b, WIS TE) 4R £ 10 s P K42 20 (27) T
tp; = tly, tuy > tug,
tpj = tpj + tx;, tu; < tuth}
TEE3A M T LUE 2, W BT, 5 Re [ I )1
RANO.T, B BEE Ftug, < 0.5, Mitp, N 2h &
tlo ITEALH
gx ERrk, R g AR FE R R to, to + tsi)
EBEXF NN R AT ST = [T Tz - Ty, 5Tk
MAZ A IR 53 A U IR 2H X 2R U R T B R A T
BHABER, mR1pR.

(27)

TSR K s, I8 min(tp) ik H A M BR AT 55
A4 B MM o BT A A 224 TN 8] 48 B 1) BT 4R I %)
B VAJG TEVEAT B 55 o 454 55 T, 09 /2 4% fhdt+
l; < min(tp), Wi WIT; ) B AT 04T I 20 T tp
MEE PR, MTAEEE - DEEW R EEA
REW W INAT o 183 max(tp)ifs tH 241 73 M AE55 19 H
(1A 30 H = A TB] 5t 1) B I 4i8 IS 22 mT AR AT
HIMESS . 5 AE 55 T 2 5 AFmax(tp) > dt; — 1;, I
YR DA —ADEIEW G AT IZES .

A4k, Ul B PRGE RS 2l I A 5 B 1 A AL
PE, DU AR B () Bk FEHEAT b RSB
SORME—FR I 3HR I M, JJi) A2 24 iy S B 1) e H
HREARSBEN, ARG AT ILT A
M, ULRIS R o5 AR B (R4 P Nt BT R E 7 o

1 ETHRARZENI TR EREANAGEREE AR E LS T
Tab. 1 The steps of the dwell scheduling algorithm for distributed radar network system based on pulse interleaving

%)Jﬁéﬂatp = [to to - to], tl = [tll tly - th] = [to to -

While TAAZ Hmin(tp) < to + tgp

tol, S =0, HABR(1S) ML ILE:

B tHAE 518 RBAF Tl e dty + 1 < min(tp)FESS, FEMINF MR, IR/ AL S MER BT
AT 5515 SR BA S TRl S max(tp) > dt; — LIIFTEIES, RVOE TS H X1

it X >0

FIR A (23) TR AR S AL SE S  IER I XAME S LR IR MR BN MR

for itp=1:X

MHERF 5 IR A B B B itp MT S5, e mT A T BE BT T, I TE 1A 526 Rigp» Ry TN T IE R, RLH 2
dtitp — litp < tp; < dbiep + litp N tp; + dwigy < o + ter, Ry € Ritps

If Ritpzijﬂﬁsf

MR (24), 2 HHAE Ry P B A B/ NS IN TR I FR B K R s

RIS 1 T e, BE TR TEtD ;N ZUHE R ESHEIAAT
if B AT

B Tiep A Ry MRS PAT BB, FFHET o, M THIER

FHS(j*,:) = S(j*,:) + ASju, E(j*,:) = E(j*,:) + AEj;
FEHitLjw = max (tlju, tpj, + pritgy X (Migp — 1) + (titp + twiep + triep) )s

end
IR (24) T Hbuyo FFRIE(27) Wit
break;
end
if itp == X H Ry, A%
min(tp) = min(tp) + At;
tl = max(tp, tl);
end
end
else
min(tp) = min(tp) + At;
tl = max(tp, tl)
end

end
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VER CL A M R 25 RS B N PR e [a) $i5 £ Bl 0t
BRI [A) 52 2% FE )2 o 5 5] NS TE] BRI DA PR iy
(4R EHE 30, WA EIE IR R ECK 28 /N T M x Ny »
SRV IR BT[] 5 2% O 3 2 /S o

4 1HE

Yyt 2 BAPAEAS B R . R HP A
R, TR RMEIEXSMALS, Hrp, HiP2k
HWRAEFAIN KT B R, SHEREFS AR
A3 X B R, RS BRER F s R AT 5%
Hbsfcz tont4, BARRES S HIR2. Bikn

PR B B B2 SR SR B oy A A IR H N R G BOR
TERHE, TENKN12 s, RN
50 ms, AEEBIEELBN10T, [EIESHr = 200 ms.

KT % K% (Task Drop Ratio, TDR). 5E
LA 2 (Hit Value Ratio, HVR). i [ F i Z
(Time Utilization Ratio, TUR)AE4T I KAE A
REVFALHEFR . 1£5%5 222 (TDR) E XN £ KA 53
5 HE RS H

TDR = Nyrop/Nan (28)

HA, Npop BN ERESE, NaBos i HEAE
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() T AR T AL P AN 5 B R AR 55 1 TAR T =X
A2 ML

Nan

Nese
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A EE R P R 78 23 T AR S O B AR S5, U
B MIUESER, N SBUES ZRR M &
FE BE DR R T8 73 R B2 AR 7 A0S 2w 4
5, MB35 51 ) S AN B 20K 2 e 45—
ANBE B A P SR P A  E Y B B AR 55 B RR
R SEBLEAS BORE R S BZOR L A S TR
IEVEAEN S EE R AR, BRI R 5 B
AR et FR A P WA o

I AL F 2 (TUR) %€ SO SE PR HATAE 55 I B A
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Nese
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Tab. 2 The parameters of dwell tasks
552 w TR J& 1 (ms) A ] 7 (ms) tx /tw /tr (ms) pri (ms) M
U E 5 - 15 0.5/2.5/0.5 4.0 2
o PR 4 1 250 15 0.5/1.0/0.5 2.5 2
e PR 3 1 500 25 0.5/2.5/0.5 4.0 2
WPLERL 2 80 2000 - 0.5/-/2.5 3.0 4
P& R 2 80 2000 - 0.5/-/2.5 3.0 4
WAPLMERS 2 80 2000 - 0.5/-/2.5 3.0 4
TR 1 120 4000 - 0.5/-/2.0 2.5 4
T ER2 1 120 4000 - 0.5/-/2.0 2.5 4
THMERS 1 120 4000 - 0.5/-/2.0 2.5 4
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Fig. 4 Performance comparison of the proposed algorithm under different interleaving time utilization thresholds
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