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Abstract: In order to achieve greater performance of hyper beamforming algorithm, this paper proposes an Improved
Hyper Beam Forming (Im-HBF) method based on the higher order operation of whole array instead of half array.
Simulation results show that the Im-HBF method can get greater reduction of beam width and grating lobe and better
detection performance. The Im-HBF method can be satisfied with the index of n in generalize, although the index of
n>2 also could get better performance than Conventional Beam forming (CBF).
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Fig.1 The sketch of split beam forming of a linear array
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Fig.2 The simulation of hyper beamforming
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Table 1 The main parameters of HBF

H¥n -3dB /() B—FMITAL(C)  EFHMWLL/B
2 10.6 18 13
1 44 20 20
0.5 0.8 22 33
0.1 0.1 / o




%5

T BH B A Ot B ORI ORE IR R RERT TT 465

FIFmEIRE 77, B 2(e)rl %0, XXX H #x HBF 4 A
BT, BB ERE L

2 Im-HBF &%

2.1 HBF BEFHES
Wik 1 R, BERETIREE A LK N ek S1
B, BHARTALN O, AHABRE TG S AR 2R
¢, TR G, , HHABEETCIENAFE N @, -
ZEWES s(), LA I#EITUENSE, KA FIE
XF L[ 53 SRR R B R IB R, R 43 50l
O] o)

& e 4 ¢
Ri=Y ¢ #= : (4)
k=0 sin (¢_¢o) ei@
2
N1 . . 2
Rr: z eJk(¢—%) :eJN(¢—%)/ Rl (5)

k=N/2

@) GHRARX(3), w15 HBF K%t -
R,=2R[l-sin" W]ﬁ (6)

2.2 Im-HBF BEMEARRIEE

N T HEFFE IR R AR M Ve, X B e T
X Hyperbeam A

Ry :F(RS’ R, n) (7

X, FO AR R, BT AL TR,
HE-MHMRET, S R=2R|, R()rIfELN
R,=F(R,n) FIeR%L.

HBF A5 A FEAR A PR R B R 9 FE )
TaIa PR H, F T E 31 AN R AU 7R sk
BRGNS B FR T, A
RO, 2 B H AR T AR AU Tk g, I R R
Do TR R AGIABR S IT L7

B F (1=x")", <1 & n B S iRIE5, 4
n<1If, BLE-FPRE SR, £ R, A T, K55
MR BEE 0 BB R, DU TS, 2 n=2
i, R, 5 CBF i AHE: 2n>20F, BLR, JyR:f)
FR45 [m) VR A Ry HTERERE 22T CBF, 2f%4t
1) HBF X n (B S B B A — & R RE ) SR

NSEPLEE S — M R HBF BR, A0k
“HIBR” Ry B IE 94 I8 A 1m) 1 oR 250 i i -

R; =[R+R ] ®)
M4 FiR A, 0] Im-HBF A
R =F(R{,R,,n) ©)

BCEE Ry LA SRAE 1] 1 pR 2 Ry 9 it ) B
B, BATAAZ, B 0r AL S8 HBF 75 E 5l

RS HEERER B R, AL R, EAN
T, R Im-HBF F3 o - o5 58 45

FIRE, BEE n U3GO, AR 7320082, Im-
HBF PHAEA 25, Hn>20f, LAR, AFERE TSR
%) Im-HBF 1624+ CBF, 3 HFEE n 1K,
HMEREEIE CBF.
2.3 Im-HBF HIMEEHE

[, XT 10 BT BEEAT 05 1, S5 3
FiR .

Kl 3(a). B 3(b)H Hbrskd 562 0=0° 5 K 3(c)
B ARSI T A7 0=80° s K] 3(d)H A H xRk 7 fr

1

4 [—cBrF

#  |w HBF
2 # |=1v-HBF
o 05 i
= i

H—1k

[

R — 1k

(c) SRS R ) A A



466 PR

HoOR 2016 4

! \ :
‘ = CBF
-~ IM-HBF
;\_J H
o
g
-100  -50 0 50 100
TIEL/(°)
(d) XUH AR o
i
— CBF
s « HBF
2 \t |[= IM-HBF
o i
= i
60 40 20 0 20 40 60
FAL/()
(e) TE%L n=4 Pl
- f[ s [~ CBF
i1\ |~ HBF
e~ i 1i|= IM-HBF
il .
g

60 <40 20 0 20 40 60
TIEL/(°)

() H4L =10 3 5k
K3 Im-HBF [MPEREDE
Fig.3 The simulation of the improved hyper beamforming
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