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[WE] ARTAHEFHFEATHLZTERAHKERSEY Hilbert ERUARNEF HIEEHE
5 HANEX THRIEA, HAA Gram-Schmidt F XA A RE S T & U HF ETH R H 2
Al QBREGEEFARL R FHEL. T HPEREEEA, BT Hilbert ZRX B9 R-FHEHR K,
ERARBFTEXBARABRG AR CHAMBEHREGR LS, ZAHAFARFEOHT 1. Q
WERBET TRRIE,

X 2 R F$AES, EXLH, BARE; BEiEE

RESHE TN9ILS; TN971.1

AEEMBEFHRAES, FEESEEMNELIRNMETRE-IHAER. AEXRRBRENRHFHF
BEEVHBSIEEE ADC M 755, BEAVSEERFERVIMBREH RN 1GHz, I
FRANFTARRAGSHBESEEE, HTHIHBBIATEAESEREANMGTT, ETHEMESFEKN
HABEMBEARZRELEMERY. MHEMEMIGEERTEERNES, IFEEERIINEBA
WHEESTERAFEMERZSR (1. 0 4R, BHSFIEREFN 1. 0 Fill. BRITRBEITE
AEBEW 1. Q #E, HEHERKNFEREE, MBFEXHERTIREEMERFBEHN 1. Q
WEE LA, HFTERNIREFESXFREHRE, b TEREMRERNELEEYCRK
BES XB, 1 QRBEREFEAEMERERIEERARSHREHXBREZ —.

EXRHEHERD, —BRAGSHEBRRERA Hilbert RARBEMIBHRAE . MR F XK
MESRE, MRHRRELUHR. BHEHLESHERSHNRHRRENLREXNT:

EfEEH

x(¢) = a(t)cos[2xf,t + 6(1)|Re[s(1)] 1)

1) #1555 Hilbert #RER

5(6) = x(t) + Jx(t) = 5,(¢) )
K %(1)H x(1)B) Hilbert & .
2) BESHREERTEN
5.(0) = a(t)expj[2nft + &(1)] = r()exp(27 f¥) 3
A¥ AR s(OMEELE.
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2X())  f>0 @
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W, LA RESIEIAT Hilbert 83R48 1. 0 BEEE, FHANKEFEEELHENT
¥ B BB Hilbert YT A%. ET Hilbert THMBMFIERXHARZ “B OMAL” WERERTE, WHAE
B AFR A E—FERBBGinxOBE, IHEEE 1. 0 BEFERNMEALEE. B, RE—%
BHROBFEREHEWEER 1. 0 BEEIEY.,

AR T ILHEHRRF 1. 0 EXTHRBAR, FHHA Gram-Schmidt F 223 F B 4547
TRILARFEXRFREROMER 1. 0 BHEEENHELREHRE.
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1 Hilbert THRMPBFIEZHER
1Ll BEMHTEROMFESL

HR@ITEY, EFESHE. BToRMMASRERLE SRR ErMEHEIKE, mE
R R g . Hit, MEMTROBFESAFTENR: 1) SREHIE x(mfE FFTE, 4
HOGESIRI O, FRESBR2BES(f): 2) X S(SEIFFT, BHEEES s(n). s(n)fILH
MBI 1. Q BEEHHE. WHENFEMKERENTHRENER 1. 0 HilE, WHIREM
BB E
1.2 HE# Hilbert 3K 2E

D) Wt )t Z M. 4 Z =exp(2nft), A
H(exp 2rf1,) = H,(exp j2xf1,)+ jH,(exp 27 ft,)

H,(exp j2rf1,) = h(0) + i [A(—nt,)+ h(nt, )| cos(2mt,) ()
n=1

Hop Hy(exp 2 ft,) = 3 [W(-nt,)~ hint, )]sin(2mf,)

n=1

2) Hilbert ZB# &% RBE TR, HEEHRBERRHI
H (expj2nft,) = ib,, sin(2mft,) (6)
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2 BEFAXMERTEESHFHRNMFESEAR
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KA HBARN x(n), W x(AFIBAHH . FEHBUR R BBIR SRS T XR AR I’ ()

Q' (n). BEERIFERESRELA

x(n) = Re{[I(n) + jQ(n)]exp(jo,n)} (8)
AV o =21 RA—EBER . FSIFEBRETH I () Q' (BERN
I'(n)=x(2n}-1)" Q(n) =x(2n-1)(-D" )

Mr=1 0, o=271, BREMRARKO), £ o =772, BH(—1)"=cos(n 7)=cos(2n @ ). FHALH
HOWFEATUBE I ()FQ (n)HIRBRET R
I '<w)=%[1(§—<w, —w,,))+1(§+(w, —w,,))]—zij[gg—(w, —wo))—Q(§+(w, —ao))] (10)

0'(@ ={Zij [1(% e —m»)—l(%’ +@ —w»)]%[@(“;’ (@ —wo))+g§ +@ —wa))]}exp(—jw/ 7) (11)
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HAIER GBS RE, YHEE ST ADC £ RN, THAEMK0MRADE 7.
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H,(®w) = exp(—jo3/4) Hy(w) = exp(—jw/4)
BJG WSS x(n)F x(n) 5T H
Xi(@)+ Xp(@) = %{(% (@ -w,)+ jQ(% (o, - wa))}exp(—jw3 14)
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B TARBEESHE OB FIR BEFMNEREE, ERAHBFEREARN 1. 0 BE2
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I=(+a)dcos(2nfy) Q= Asin(2xft +£) (12)
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Wideband Digital Quadrature Techniques and
Analysis of Their Performances

Lin Yunsong Huan Yong Xiao Xianci
(College.of Electronic Engineering, UEST of China Chengdu 610054)

Abstract In the is paper, several wideband digital quadrature technique are discussed, including FFT
transforming and discrete filter based on Hilbert transforming. A special quadrature sampling technique for
arbitrary bandpass signal within bassband sample rate is also presented.Their performances with the quadrature
principles of Gram-Schmidt are analyzed,and the errors of 7 and Q correction are given.The computer
stimulations show that in wide range of input frequency expect for discrecte filter ,the other methods can obtain
very low image power relative to the primary response.
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