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nE AN I HhER S M B MR B R A Volterra RI=HBIOPURE B .
XREENMUAT TN, SIALAITIEN SR, FHER AR S A E ¥ I, 5L
BIERERGETHE LOERE H.(j0,0), Hy(i©,0,0), H.(joi,;j®,,0) %,

XA FRERZK.FRUERERE, Volterra BN, HEMEMIER
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B Volterra ZRABERLBIENBENFERKEREEAEANGE. ET X
HILER PR RFENXBBEB—EEEK. EASHXBD. REEF Volterra
EBUTRA—NT EEZHLCRMNBH TR, XEBELET Volterra ZHFLUITHIL
MEA: ETUAHBA/ME (/0) XANBITEAR; EREEARRE M SA—
B EERTFHEIES.

BRI, KA Volterra HMF EXFIFELMMBAITON, HEARER MM
HHRENIEREBRD, MIRS% Volterra BHRBAR. AT THRANIFRERHK
B4R, AERNREZEEFTRIE: 55, KEBEHRRLRERFNIERERFER L
W SRR R SR, R0 Volterra 70 &R A ERBERATER+
DS, AW ER. HitM% Volterra HRYLFEMEERARBIE L EHAOTIE.
EF 80 £, K# Volterra B WEEIRRAEXIHKEREMD FRAY
.

RLFBREBRATZ MR S MBI RS, 81 T B R GBS M BL Al 1R i PO FRCE 307
ALV B ARG Volterra U™, X TEMHIBYXETILIRE € B
MRS ERERTIOMER, NMEEKEDE BB RENERBEIELRLR
EME"Y. C2ME, WHARHGEN Volterra BMAARGENBANBRFENELR. &K
XEMX—SENAERAE, KR XEI3~6 I NIxTE.
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EA—ATRIFA Volterra ZMWIERUDEREESHREXE SR TN
BRI AR By (1) 4 H™:

Y(m) = H(m)UCm) + N VS Hylm, ,my)U(m, U (ms)

- ,ma=]
™ tmy=n

+ N ZE ZHs('n.,mz,m,)U(ml)U(mz)U(m,)+ cea, (1)
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RPKRERNY,U,H3HIRBRENFM A S SHEHEEHERMALL Volter-
ra .

ZDRH, RIBEHAETRAESEANS &, B UO) = 0. ZELMERT R
SR Volterra BB, ROFAEBRMEXAMRE. XHQO)RAWRBBFLSEHQIABNEA.
Y(m) = U(m)[H(m) + 2H,(m,0)U(0) + 3H,(m,0,0)U%(0) + ---

+ LHL(m »0,--- ,o)UL"l(O) + -- ']

N-1

+ NS Ulm U(m,) Hy(m, ,my) + 3H(m,,m;,0)U(0)

LIN T
LY L]

+ (Ly/2)H(m,,m;,0, -« ,0)U(0)) + -, @)
FECIRI3, 410, 4 T B SARIRAE MR IR Volterra 1 H(m), H(m,,m,),
Hy(m,,m,,m;) (m, = m, = my > 0) PIEE, ZBRENEARERR M ELLROTE
Brg, HHERBAERE=1ER r. AX=EMEIEFRESBTHAR— 4 M %
£4 S, S AN=EAERNTHE 4,B,C, DR
4= {1p,3p,---,0dd(q)p},
B — {14,39,---,0dd(p)q},
C = {r};
R
odd(p) = p— 2,
(9—1)/2—1, g=202)+1,
odd(g) = {(q-——l)/z, g=224+ D1, P
r = [odd(p) + 119 + [odd(g) + 1]p.
KHBE T KN ARERME S B, fT#H D TH= &,
i1 =B & Hi(myymy,m;) 33—Wrix H(m) BEW, Ii—MEN=HETE
nil,
SR 2 =MBES-HMEZETEMN.
B3 BB Himm) 5—HB8ZATEM.
EAREMACSHENRET, HTHRBHREL BN HSNEEHL Volterra
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HRmAESHAEN
%,(2) = aqu(e), (3a)
5,(e) = au(e), (3b)
2,(2) = au(e) + vy, (3c)
x(t) = ,ule) — vy, (3d)

Hih o, R—HRDE,
W) = Re | 3 A esn(itemio) |, (+)

i=1

R 4 B—EHE, f BHEETF, mes. C)NWHEHEEMTHY

x(my = [FEEH meS
0, m&S, B¢ m=0;
Ky = [FERIHO mES
0, m&S, . m=10;
{fﬁfgﬁﬁ, mE S; (s
X{(m) = <v,, m=20;
0, m&S;
KTEH, meS;
X.(m)=={-—u,, m=0;
0, m&S.

EHZ(OORXFAFEER 1~3, TUBEE H(m,0), H(m,0,0) —rErNES Tl
AR
Y(m) = H(m)X(m) + 2H,(m,0)X(m)X(0)
+ 3H(m,m,—m)X(m)| X(m)|?
+ 3H,(m,0,0)X(m){ X(0)|*, mES, (6>
HTREH H(m,0), H(m,0,0), ¥OG)RWAAESoHEAL, B D
BN Yi(m),(i=1,---,4); Hh
Y (m) = a,H(m)U(m) + 3ciH,(m ,m,—m)|U(m)|?U(m), meS; (7)
Y, (m) = ao,H,(m)U(m) + 3aH;(m,m,~m) | U(m){?U(m), mesS; (8)
Yi(m) = a,H,(m)U(m) ~+ 2a,H,(m,0)U(m)v,
+ 3eHy{(m,m,—m)|U(m)|*U(m)
+ 3aiHy(m,0,0) 0, 1U(m), meS; (9
Y.(m) = a:H,(m)U(m) — 2a,H,(m,0)U(m)v,
+ 3a:H(m,m,—m)|U(m)|?U(m)
+ 30'H;(m,0,0) v, 1?2U(m), méeS, (10)

Yal(m) = Ys(m) - Y[(m) = ZalHZ(m,O)U(m)ﬂd
+ 3aH;(m,0,0) v, |?U(m), meS; (11
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Y,(m) = Y(m)— Y (m) = —Zasz(”‘,O)U(m)”d
+ 30:Hy(m,0,0)[2,1’U(m), meS, (12)

a;, = 20, U(m)v,, b = 3a,U(m)o? ,
a, = —20,U(m)v,, b, = 30U(m)v},
12), 3} RFTLUB 4 4EEE R
[Y,,(m)‘! _ [a bl'l { H,(m,0)
Yao(m): e, b, LH(m,0,0
BRARVEMETEN (o, % o), TTELHE
[ Hi(m,0) 7 _ [a, bl]" [Y3,(m)
Hy(m,0,0) | a, b, Y,.(m)
H om=ny+ m(m,meS) WARLARMEL, IETFG)RBAAGES, ) REH
Y,(m) = 2aiH,(m,,m)U(m)U(m,)/N
+ 613 Hy(my; ymy; ymy YU (myy YU (my YU (my; ) [ NP, (15)
RP mtm=m;+my+my—=m, my;, my;, m; €S, 3; RRITEZMEXN W&
m o= m + m, FERRLE W, HRE,RNTF (B3c) AWBABS,QREN
Yi(m) = 2aiH,(m, ,m, YU(m YU (m,)/N
+ 60,3, Hy(my; ymy; y my; YUy, YUCmy YU () | NP
+ 6aiH,(my ym,, 0)U(m )U(m,)v, /N, (16)
Hb m+m=m; +my; +my =m, m,m ,m;,m;,m;€S, FLLit& H.,(m,,m,,0)
AR T

)}, meES, (13)

], me€Ss, (14)

Hy(m,,m;,0) = [Yi(m)—Y (m)]/A4, (17)
A 4= bue, /N,
¥ SCRRE3. 4 RS EE RS I 2 2, (R DU BIA SR ST B EBY Volterra BiRyH 2,
MAELL BRI T RIS BOCERE3, 41895, BATH — D =M IR R M SR G T LR
BT B, LU B 45 R I U6 ],

3 WwMERE

9] WHie T & F - N EEHERE TS ERERE LR g—RAE., XTMR
BRTEHREREARESKUYARFEELEH EARNAR. HEXETEERTELERR b
AR REEY /0 NEMMREREDERERTRAER., XM7IATTELHE
By Volterra BMAZIXF BAVAI . M THHLKT WA Volterra BOKE, E&H
REAMBEHREXNEZNE L. Fl, HTHEBENZHRERPDFLRERSE CRTE D,
MRERGENIFEMEET ZN EEFTRIEICCH, NATLURF X

ZNC)=a( )+ a(Y+a( Y+ -, (18)
B LB FT IR EH Volterra AR THAIXAR™:
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Kr](]w ,0’0) - -
SYM { et } . Hi(0) = Const, (19)
SYM {%g—)} - Z_ﬁl H,(0) = Const, (20)
K0s(9,0,0 — o 41 0y = Con
SYM { WO } 2 H,(0) = Const, (21)

A SYM BREHREXN, K, BRAKNE i Bt Volterra B,

— me | e f— e |—y

B =ZHRESHNIERESIERE
NSRRI FIEMERNVAEER LT, RTHEE, AXRE%®R, BRG
BRI B AN Volterra BEILRUERL“BHE" BRIUBHLRAXFENL,
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MEASURING HIGH-ORDER VOLTERRA
KERNELS ALONG AXIS

Zhang Ping Song Yamin

(Beijing University of Posts and Telecommunications, Beijing 100088)

Abstract The fast and efficient method for measuring high-order Volterra kernels
along axis is given. This is a sequel of the authors former papers (1990). Using the
conclusions ef those papers mentioned above, and combining the DC component with
the input signals, the high.order kernels of nonlinear system H;(jw,0), H;(jw,0,0),
Hy(jw,,jw,,0) can be, measured with many points.
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