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Abstract: For the modem radar network, this paper gives the deep discussion on the meaning and the
necessity of the information fusion based on 3S system. Furthermore, the developments on the filed
of 3S system are introduced, and the specific applications on the netted radar detection are also given
based on the real application cases.
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BEOWRERM. M THSEEEANTS, ERGEEEREMNEZEEARUMETERIFERF
BTN E . BT 3SHBHEER, AT ESEEAMKEE. BHEH =4Ik,
HESHOERSN, NEETEAMRILI T RER. ZHEAREREEEEAMARKE
Rl E 3 A H THEEAFRBAET ArcGIS M CHTF R EFHHIMBI ZHXAM T ER
%5, ATLMRIESEFRRIZFFEIRMET 3S FERANM =R NTEBNAARER %V .

TR, ET 38 THMMUEEREANTE. N ARAFRIMESMURENARN TR,
FIF (R A M IR B . NP EFE XA KERRME, HATEMREREERS
RN TR S, TEYZNRHBEBREBENGBRALIRSE —BH MRS 0B ALPR R
F. MTER. BB, NBNERZSEHTENHNSHETEAM, EMTHESLR. HHRNZ)
AR TSP AR ER R, RERNKET & B EN S R BENEEE B fe st IsLr
HRMOAM. BTSN, GPS feBRUEFEAFEEFEENNSMERE. Ihh, BLIPE
EiXA R e A F S e, SRAREE GPS Wiz R BRlT#iiE N iTRRZ — B2,
GPS & HarPy = & ik A W it 2 [/ 25 f Z i

=R, ET 3 IHENEERNNERERS, AEHTERENTZETERUAMR,
BERFFEMGBARN . R, ETHEREBNXZRE, NEMEMREEMEST
MEMEIE, EBTUCRIUHEY RERAETEAE R PR MYMER, ERET “4iR”
foZegk AENMES, BEXE TRENNEEE. BTA RN, GIS 5 GPS &4 &4 R AHEN
BEHERERIIRBHE T LENFR.

DR, ETF 3S XH, AISEB4sh. 7T RS RS HRI{E BF1 ESM {5 B 5 BTG B/
Tasmia. EREERE, FREREEREENAENZSEHER, RARRRZHIEE
FNFR. B, BTFEEIIREEHE, SEZHTTHRAREN KL, i, BEFE
BREEX, %BERREESHEGEN, St BRNENERRSRKTRE. mMa4sh. TS
BB AR PR R, B B AR IR BB A AT BRI AL, RIS 5 480
WEEN, BERBIHTIREES. RN, 8T EFRATRAMERENAE, ATLIEENT
FLIRE S, TIMERREAENAKEEMNERABNEENBEMA. B2, PERBOFENR
Baig. (1) PR EMUESEES, (2) /FRHEERE, 5K Bk, RSH#
IR S EARASEH, BRAMEH XA REENREFR. B, ET 35 2HERE
BRST B ERED S EEEWAEN™E E R EEE.
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ZHEXTE QRD-LS B3Epy— —FhiE8 537 7K Systolic 544

M=K EFERA)
(LFHBEREF L FIERGFIRLE, RF611731)

B AATE A G IE S MRH B A R T —# QR SR N =% (QRD-LS ) Hik 42 ik
FEHAEBHA, 3T RAZAHE A QRD-LS H ik 64 Systolic LI, EL5HIINT £i%
B IHATIRAAS], Fe—HAT R AR TR EAL A B B HATRA GBI AL 72, BAB R d e

A% Givens 324449 CORDIC i & #0408, XAPAIE A Systolic £5H) 7T VALE TRIR % 8 0%
FBM TR TRESIZERHE, MATLAB 45 A AR T Jik b MAB AT b,

XA QR AMRADZRH %, SIBHAIE; Systolic MssH; ABIBAKE

An ultra-pipelined systolic structure of QRD-LS
algorithm to sidelobe cancellation

Lin Renchun, Wang Xuegang

( Department of Electronic Engineering, Sehool of Electronic Engineering, University of
Electronic Science and Technology of China, Chengdu 611731, China)

Abstract: Presents a data-block look-ahead processing technology of QRD-LS (QR Decomposition
Least Square) algorithm for adaptive sidelobe cancellation application. The systolic structure of the
algorithm is discussed. It introduces an ultra-pipelined mechanism, takes one parallel data processing
flow into multiple parallel flows, and is still composed of CORDIC ( COordinate Rotation DIgital
Computer) computing macrocells which can realize Givens rotation. This ultra-pipelined systolic
structure can raise data sampling rate without degrading convergence of the filter. MATLAB
simulation shows the numerical stability behavior.

Key words: QRD-LS algorithm; data-block processing; systolic structure; ultra-pipeline

1 3]

it

EBRTHIT, FETRARASNERREMEBWEN . REHUREHSMWEEOSMH
BIMET, EHTFRE ONR) EEHERE (SNR) BRE, ARESWEANTHRES
BRTNERENGFRES, #E5SRUEERT. BT RN LR G BN S
XPH (ASLC, Adaptive Sidelobe Cancellation) HiAR, #iFR4k IR EETHRI M RIRIEN
FRM 7, KA QRD-LS SR LH BN FMAN, FTERENLKSCERER, HEEAE
&, RAMRGREMEBEYE, HEEFIA Systolic LHIBMLI;. QR 4RI & 15N A HE 1Y

o7 e



BExEHE— MRS E BRI FREREERARRER . —FLH QR SRR E MR K
— %% Givens JE¥% 3P, CORDIC (Coordinate Rotation Digital Cumputer, ARFREEHFIHE
Bl B—FH LI Givens JEHMER, HHERFEENBAAMERERETHE.

B RGMEEH Systolic FESLHL. Systolic FER— NN R BT/ ITHHRING W, B—
FMAFIATRA T RERAREGE TABEREATIT R FCETRALIRRST Systolic £55]
AT EBEBFATRAKISG, BB IFITRAK K EIE L B0 A 2 3 HATIRK R EHE A2

2 SEEFE QRD-LS EHikEiree

S8 RRMERBIAN d0), MIHRREE M BRAKEL xO =[50 50 ~ x0T ,
WS EENRARN 0=, 0, - 0, , HIHREARN e =[e0) @) - em], T
e(n)=d(n)-X(n)w ()
KF XA =[x") x7(Q2) - "], d@)=[d@) d(2) - d@)] ,
SINBBET 1= 4.0<f<1, %X QRD-LS HIEMANEL
I =3 4 et = |Bemetrf 2

R B(n)=diag[ f* "7 - 1], BVI(M=0 T KBAHF -RELTFHERSE GENTT
)
(X" (n)B* () X (n)]w,, = X" (n)B*(n)d(n) (3)
QRD-LS HERREENR (3) WILEMERIYRBE 0, TRME (3) #ITHHK, &
¥R EARR Y TR KR O . BVEZ HRUZE T FIRTEERE Q) {548 B()X (n) B4 = f1P%
(ERATIBHI QR 4MA#), BJ
J(n) = |B(mem)|
- =|lemBmem)|
= |@(#) B(n)d(n) - Q(m) B(m) X (o] (4)

u(n)] _[R(e i
v(n) 0

W (1) i =P 5 TIRARBARAL @ I AR Ky R, = u(n)

3 QRD-LS ELEBRIEUIRRAIER AR

FiTEER A, 24T 7 QRD-LS HIESKH A B LB RAIFHATRUKS], 1&H %R
FotR. B 1 RMASEHBRBRX L.

LA @ H B QRD-LS BIRMIBHRARMN r() BT r(n -1, r(r-DKIRTF r(n-2),
%% . ERXMARHRS T RERNEIREFERE, MR T SRR, EaruRiatE
K RBOXFHRRE:  r() KT EABREBT r(n-1), MRS r(n-3)45%; KLU, r@+)HHHE
Hr(n-2) %, F%.



L PI¥ ror e r
rr - (n-3) ror - (n-3) roro. (n-3)
r r r
x x x - (n-2) - 0 x x - (n-2) ¢ 0 0 % - (n-2)
x x x - (n-1) x x x - (n-1) x x x - (n-1)
x x % (n) zilx: x (n) | %2 T () |
{
(r' il o T ol o [z r »
o () rrr o (n-1) rr o (n-2)
- - L' . v
0 0 - (-2 00 0 - (-2 00 0 - (n-2)
0 0 0 - (n-1) 0 0 0 - (n-1) X x x - (n-1)
0 0 o () L2 x x m ] ¥ x x (m |
(a) JE¥ A QRD-LS H i
( roror [r r r (@ » »
rr - (n=-3) rr - (n=3) rr - (n-3)
r r r
x x x - (n-2) = B x x - (n-2) - Hxx . (n-2)
B xx . (n-]) B xx . (n-1) 0 x x - (n-1)
W x x (n) | 10 x x (n) 10 x x - (n)
13
oo rrr rr.r
ol (n) oo (n=3) | s . (n-3)
o - [} e b r
0 0 0 - (n-2) 0 0 B . (n-2) O M x - (n-2)
0 0 0 - (n-1) 0O 0B - (n-1) OB x - (n-1)
0 0 0 (n) J oo m . (n 0 W x (n)

(b) RFIEATHIERALE A QRD-LS Hik
1 HIEEFIE

3.1 BrETEiERAE

Bn-p R EL LI T HERE B(n- p)X(n-p) 1 QR 4H#, ] ERBEEM 0 - p) 718
Q(n-p)B(n-p)[X(n-p) d(n-p)]
_ [R(ﬂ— p) "('l-p)] (5)
0 v(n—-p)
HAQ(n- p)e - - B(n—-p)eC* "= | X(n- p)eCr-rH d(n—p)eC" P | R(n-p)eCHM™
BEZMAME, 0eCrr ", un-p)eCH, v(n-p)eCrr4 . a3 RETTANE, P ok EE%.
7 n B %,

(6

(X0 dow)] =[X(n—p) d(n —p)]

X,(n)  d,(n)
R X,(M2[x"(n-p+1) x"(n-p+2) - xT(n)]Tp_M d,(n2[dn-p+1) d(n-p+2) - dm],,

I3 B R P YB3 B R R\ BB £ R A B SIANBIS B F4ERE B(n) AT
2 e BERE O(n)

J[B’B(n-p) 0
B(n)—’: 3 Ep] VD)
- J[en-p) o
Q(n)=[ . EJ (8)

B HRAE Q" (MO(m) = 0(mQ*(m)=E, , B O(n) RETMERE, H&EF (5) =, "



