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The basic theories and application techniques of digital signal processing and
VXIbus automatic measurement system are introduced in this book . Following top-
ics are discussed in this book: background knowledge of signal processing, Fast
Fourier Transforms(FFT) and digital filter, basic functions of analyzer, advanced
functions of analyzer, application of analyzer, data acquisition and signal condition-
ing, brief introduction of VXIbus system, data acquisition software HP DAC Ex-
press and visual programming tool HP VEE.

Focus on advanced signal processing techniques, the most recent theories and
achievement on signal analyzer and automatic measurement system are discussed in
this book. The experience and techniques of using instruments are also introduced.

This book can be used not only as a reference for related fields, but also as a

textbook or reference for teachers and students.
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—BERE, BB T i BB A AR Bt i

10. Bl KBRTHES S XRPERANES

B SRR KRB AR S AL TR E R FT AR A A Y R R T R
FoYBEFF R (ABANTEHREANE BB ELHLS K) EFNCGELTEM
REREABAEMID)SEHRYERTERIIF R H KR,

1. 55 58HE

FEEREET UHXFNMNERLFENGER, MEERFERSESEE &
G A B RE)EM TR TRIE . HATRPCOLHEEF TR WA RS 4 FE
LB W B AT RS WHIR A REERILR LT W EER S, BEERH
MEHTEMERRGESHITLEIERSFRRER, MESST NS ABRZE
FE, &S a AR — AR EFS (BAA VAR mV),

1.2 M4 & &%

EHCETIE 1(r) = | £(0)K(r,0)de B0 £C) RBATESR, K(r,0) BRAH
B R e A B, B RS B AR AR

1.2.1 BEHSHHHE®N

HEMGHESNRBNEBEREENHR, £FSLEAB N G BB R
AT, BARBUE ket BRI UIR T (5 BARZE, (B TH B 3 N B B A R WAT 4 M DA
Y B B TESUR A A M R Ok, AT RIS — A B L MEE ST, HHEm
JR 3" Spectrum” B 3 H B EZR A WA ROCIERE AP TESER—AMA L, BHE %
Hb B A HES O R vk B T BN B M (Fourier) , I TE B 5T X MM B B AR &% 3]
PoAf F R BAEB T B AR R MBS, 3T 1807 EAEE X R 2R — R AL
R, HECR AR AT — B R SR T b A R BB O (AR B B ) BB R R
A= SR B (G B R X RO & B, FRZ O M B ok 8, 3E AR E o it BB B0 o % AT LA 1A
Fr &2 it 8] 9 R 30 F 90 BLR B R US| L B R R S e i) 3R R R eR 8L

R HFR T —DFL T, BREGTHE(RAUERESH) ESMERNHEHRE,
Bl 05 89/ME (Wavelet) ST PR R AR S EH— R EEM, B3 HE, MiA L
ERBRTE. BEX - SRHZ8 T - F LB RORRENNE MNE - MRE
BIE T B IE 5K eR BOE L CAL T A TR AT 3, ENIA T BB A R — A EL H S BARHTE
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49 PR KA T I pR B, A ATT R T 24 B 52 K ST A B G R IE 9% o 35 4 B i AR BR 7T LR
AEgk H SEAFE, BAREBHIT RS P i — 1 AR5 8 T T2 8 W X &
BEME S (AR AEMES, BRHRBAEERYE LT EM, Khr EAEHR) . @
HH R T MR T 1822 FE(RAMTEBE)EEPERLA,

B EAH,RITERAILA:

FEATAX 2% (IR 48 ST O MR A R RN, MART =M R AR EHERES
A, BTE R RN S SE m AL BRBUE S ES , B 45 BIR T, Bl & H A (Gibbs) /E T HE
LB E MRS, HEMRBRAER/D B T X F BRI FRER,

HEM R T IR RRREREMEZE) AR, XS EREBER T EXE, #k
RYuT Bty (ST MM F ). B2 s () =sin(2nf2) +
sin(2rfyt), f1=1Hz, f,= 1. 41Hz BT B BB, HEK R fo=0.01Hz, BENF, 1,
AELER 100 Brigse, £, HHEE 141 BrildE, £, M £, BIEZHEAE T =100s XAEINIESR, A
f2=2Hz B, B H AR IERL

{6 2 A AT B2 8 B BB B0 AT B T AR L - R AR s A R A, At A R B B ik
AR NVEBISY, 1829 4E 2k B A4k ( Dirichlet) 2 44 7 15 B - R B RE7E B9 2B 25 14,

K B AR

FAE—FN L ES 5 (o)Xt AT

JTfy(t)|dt<°° (1-2-1)

RN, 155 y(0) RA A R RAE (R RAE SR /ME) ;

FEAA-ABAES y) RAERNE—LERA

TRFERIS FAWGESHEEKEHAEMS, XS FRINAENREENH SRR
BT (BE0) 6

1.2.2 AEEHZEHBEEHTHR

By (ORFERMBHRLL T ARBEEHER, y(t+ T)=y(2), f1=1/T H(w, =
20/ T,y () BRI BRI KA, ()R = A BRBUBTF, BR N 18 ELoH GO8,

1. BEHRHAR(EZEIER)

a
x(t) = 70 + D, (apcosmw t + bsinmw,t) =

m=1

%)+2Amsin(mw1t+qom) (1-2-2)

m=1

H1, g, = %iju)dz (ERAE);

_2
Uy = 7

b, = %JTx(t)sinwmtdt;

A, =+ ab + b5

¢ = arctan(b,./a,);

JTx (t)coswytdt;

2001124



W, = Mmwio
PGB B i AT B SUR, O R OB A R B, RS« () MR, o
A= A VIEI I, 9 = 0 (w0, ) RIS, 00, % m = 1 B M, m > 1 RN
(BB ) oA »
2. BEHGEAR(EHHR)
FIRBRRLAR 2% = cosg ¢ jsing WTH & (1) JRIT BBV 3049 192 140,

x(t) = D, cpe®nt (1-2-3)

m= -

AHF: ¢, = iTj x(t)entds
T

TR AR, B AU A SRR AL 2698 5802 70 (A0 cosat = 172 +
™1 ) ) M e B R L SR

B SR

(1) — PO F- 77 0 B4 5 4 LR S A

(2) BB EBRAEE £ ERAAE 0 BEWR ALK, o BARH
B0k =k ms = 0 + o AVATHAE AR B ERBBRLL 2n BIF 0 £ 058 B F 2L R0
=

3. BEIAEHAR

96 0 L R A S RO A, 7 R (2
RMRAMAR | | y(0)]dr < = KH)BEEEE (CFT, 6ol EIHBUN L,

CFT T30 P i 25 IRLEE B T 4 JG97 L2 OB R R

B T o, 8 FESEAL I 7,0 f->df 5 ROSH S RIS SE35TE B 5 1)
< Y(f)FRRIE BELE, WA

CFT: Y(f) = | y(e)ePsds (1-2-4)
ICFT: 4(t) = J: Y(f)e*df (1-2-5)
PG Pr EIECS g E e
CFT: ¥(w) = | y(e)eds (1-2-6)
ICFT: y(0) = £ ¥(w)d™do (1-2-7)

Wy ()R VI y (f) AR Ves= V/Hz BOFRAEEIHRBHE, 4 (1) 58
WL R, Y () NE R, TE R
Y(f) = Y1 = Re[ Y(£)] +jIm[ Y ()] (1-2-8)
A | Y () | ——IB SR (BB R ) ;
o () — SRt (B ZR) , o (£) = arctan(Im[ Y(f)I/Rel Y(A)1);
Re[ Y (f) [——3L5%4 (Re 2 Real Part 55 ) , WA “[A] 48" ( Coincidence ) 43 & ;
Im[ Y (f) ]—— 344 (Im N Imaginary Part 5 5), 10y “IEZ”(Quadrature)43 &,



ek f HEEE, WK Rel Y] = (Im[ Y1), AR EHF 2 (Nyquist) KK 5RE

U 2 A8 A 0 A5 228 0 20 ) 20 030 o £ B O B 78 (bode) o 0 o (o) 9 L300 5K 0
B, Y () i SE 4 B 2R R, BB A R R X B, R AR Bt R AR o

0y (o) A RH SEARRR B W Y () SEB R, BN S IR N T, BT, (A5
i 2% B S B0 A IE B, BOTE O 1 P AR AL

4. BRI RRBA 1 B AR

(1) BB ETE Bk w)
1 <t
y(t):rect(t): 2 (1-2-9)
0 Hft |
Y(w) = T - sinc(wT/2) (1-2-10)

A sine(*)—— FEIF3% (Cardinal Sine) BREL,sinc(w7/2) = sin{wt/2)/(wT/2)0
(2) ¥ BB B

e ¥ t=>0
y(t)={0 ;<0 (1-2-11)
Y(w) = L (1-2-12)
a + jw
(3) I TERIE L BH
y(t) = Ae “sinwgyt (1-2-13)
Awd
Y(w) = (0} - @? + a%) + Raw (1-2-14)
Bl1: ZF m. k.c EEIMES
' h(t) = (mawy) te ™sinwgt (1-2-15)
X iwi=w2-n?, wi=k/m, n=c2mo
RAUEARITTERE
1
Hw) S S — (1-2516)
(4) BHEH
y(1) = Ae®” (1-2-17)
Y(w)=A—f‘-e-4‘”—dz (1-2-18)

30T BR B I L A BT O R ST RR

5. M RBHHEEYER

JAH R BEAE S XS AR, B B AR TAESBRERSRE S AP REES
B A e i B RE, (B B T 1) R ERT LASR AR AR B AR e, AR X R B 1

Y(f)=%[8(f—f0)+8(f+fo)] (1-2-19)

N
]4—»3(f)



