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2
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i j
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i j
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x(t)
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X

A/D ADC DAQ

DAQ
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 11-2
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適切なサンプリングが行われた場合の信号�

サンプリング数が少なすぎた場合のエイリアス信号�
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 11-3  11-4
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F1
25 Hz

F2
70 Hz

F3
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F4
510 Hz

ƒs/2=50�
ナイキスト周波数�

ƒs=100�
サンプリング周波数�
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振
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 11-4 fs/2 = 50 Hz

F1 25 Hz
F2 70 Hz F3 160 Hz F4 510 Hz 30

Hz 40 Hz 10 Hz

ABS
–

ABS

F2  = |100 – 70| = 30 Hz
F3  = |(2)100 – 160| = 40 Hz
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 11-4 

DAQ

 11-5
A f fs

 = f 1 1
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B 7 4
4

3 B
fs = 7/4f C fs = 2f

F1
25 Hz

F2
70 Hz

F3
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F4
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ƒs/2=50
ナイキスト周波数�
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サンプリング周波数�

5000
周波数�

振
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F4の�
エイリアス�
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エイリアス�

30 Hz F3の�
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40 Hz

実際の周波数�
エイリアス周波数�
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2

ADC

ADC

A) 1サンプル／1周期�

B) 7サンプル／4周期�

C) 2サンプル／周期�

D) 10サンプル／1周期�
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 12-2. Sine Wave VI Sine Pattern VI

Sine Wave VI Sine Pattern VI

1.



12

© National Instruments Corporation 12-9 LabVIEW 

2.
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DFT DFT

DFT

DAQ N
N DFT

N

時間領域におけるx[n]の表示� 周波数領域における表示�

DFT



13

LabVIEW 13-2 © National Instruments Corporation

N
N

fs Hz
∆t

x[i], 0 ≤ i ≤ N–1 N

(13-1)

k

k = 0, 1, 2, …, N–1 

N
 X[k], 0 ≤ k ≤ N–1 x[i]

x X N
x ∆t

X

∆f ∆f 
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fs N

13-1 DC DFT

DFT
DFT N

X[0] DC
13-1 DFT

+1V DC 4

t∆ 1
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---=

Xk xie
j2πik N⁄–
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----
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----------= =
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DFT N

x[0] x[1] x[2] x[3]
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+ + +=

X 3[ ] x 0[ ] x 1[ ]
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------ 
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------ 
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N 2 DFT
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2 DFT
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Complex FFT VI FFT
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Real FFT VI 0
Complex FFT VI Complex FFT VI
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Real FFT VI

1.
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FFT
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FFT
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11. VI Hz = 30
= 100 = 100
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Power Spectrum VI
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DFT/FFT
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2
Power Spectrum VI

Power Spectrum VI Vrms2
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FFT

FFT
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N = 32 Rectangular

Rectangular
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Hanning
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DFT- Fredric
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1. examples¥analysis¥measure¥measxmpl.llb
Amp Spectrum Example VI Simple Function Generator
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x(t) f1
f1 f2 = 2*f1 f3

= 3*f1 f4 = 4*f1 

y(t) x(t) 3

x(t) = cos(ωt),

x3(t) = 0.5*cos(ωt) + 0.25*[ cos(ωt) + cos(3ωt) ]

ω 3 3ω

f1 f1, 2f1, 3f1, 4f1, ...
非線形�
システム�

cos(ωt) y(t) = f(x) = x3(t) cos3 (ωt)
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FIR

IIR
FIR IIR

FIR IlR FIR
IIR

x[k] x(k-1)
1< k < N N

k
y[k]

y[k] = x[k] + x[k–1] + x[k–2] + x[k–3] + .....+ x[1] (16-1A)

N y[N] y[k] k
y[k-1] (k-1)

16-1A

y[k] = y[k–1] + x[k] (16-1B)

8.25% 16-1A 16-1B

y[k] = 1.0825x[k] + 1.0825x[k–1] + 1.0825 x[k–2] + (16-2A)
1.0825x[k–3] + ... + 1.0825x[1]

y[k] = y[k–1] + 1.0825x[k] (16-2B)

1.0 フィルタ�

振
幅
�

時間�

振
幅
�

時間�

振
幅
�

周波数�

フーリエ�
変換�

インパルス� インパルス応答� 周波数応答�
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16-2A 16-2B
16-2A

16-2B 16-2A
FIR 16-2B

IIR

16-2A 1.0825 16-2B
y[k-1] 1 x[k] 1.0825

IIR

16-1A 16-2A 16-1B 16-2B

IIR

IIR
FIR IIR

IIR
IIR

(16-3)

Nb bj Na ak

IIR LabVIEW IIR
a0 1 i

xi 0
xi-j yi-k

IIR
autoregressive moving-average: ARMA

x0  1 i 0 xi  0
IIR 16-3

0
IIR

yi
1
a0
----- bjxi j–

j 0=

Nb 1–

∑ akyi k–

k 1=

Na 1–

∑–
 
 
 
 

=
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0

LabVIEW IIR

• 16-3 VI 0

• 0

•  = 

•

2

•  = 2*

VI
TRUE

過渡� 安定状態�

元の信号�
フィルタされた信号�
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IIR FIR
IIR

IIR

IIR

IIR
FIR

IIR
16-4

IIR

a0 = 1 16-4
z

(16-4)

16-4 2 2

(16-5)

 < Na/2 Na > Nb Ns

2

H z( )
b0 b1z 1– … bNb 1– z Nb 1–( )–+ + +

1 a1z 1– … aNa 1– z Na 1–( )–+ + +
--------------------------------------------------------------------------------=

H z( )
b0k b1kz 1– b2kz 2–+ +

1 a1kz 1– a2kz 2–+ +
----------------------------------------------------

k 1=

Ns

∏=

Ns Na 2⁄=
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II
1 1

2 sk[i-1] sk[i-2]

n

y0[i] = x[i],

sk[i] = yk–1[i–1] – a1ksk[i–1] – a2ksk[i–2], k = 1, 2,..., Ns 

yk[i] = bOksk[i] + b1ksk[i–1] + b2ksk[i–2], k = 1, 2,..., Ns

y[i] = yNs[i]

i 

i = 0, 1, 2,...,n–1

1 2
IIR

2

2
4 IIR

4 4

y0[i] = x[i],

sk[i] = yk–1[i–1] – a1ksk[i–1] – a2ksk[i–2] – a3ksk[i–3] – a4ksk[i–4],

k = 1, 2,..., Ns

yk[i] = b0ksk[i] + b1ksk[i–1] + b2ksk[i–2] + b3ksk[i–3] + b4ksk[i–4],

k = 1, 2,..., Ns

y[i] = yNs[i].

ステージ1x[i] ステージ2

カスケードされたフィルタステージ�

ステージNS y[i]
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4

0 1/2
3 dB

LabVIEW

Ns Na 1+( ) 4⁄=

次数=2

次数=5

次数=20

バタワース�
応答�
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II
II II

II
II

II

II

II II

次数=2

次数=3

次数=5

チェビシェフ�
応答�
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II II

dB

次数=2

次数=3

次数=5

チェビシェフ II�
応答�
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IIR

FIR

次数=2

次数=3

次数=4

楕円応答�
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FIR
FIR

MA FIR

次数=2

次数=5

次数=10

べッセル振幅�
応答�

次数=2

次数=5

次数=10

べッセル位相�
応答�

yi hkxi k–

k 0=

n 1–

∑=
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x y
h FIR

FIR

• FIR

• FIR

• (delay)

n FIR

FIR

delay
n 1–

2
------------=

振幅（線形）�
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π

 A  

FIR

FIR
FIR

FIR

Gibbs FIR

Gibbs
FIR

IIR  IIR

FIR
FIR

位相（ラジアン）�
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FIR

FIR

FIR

FIR

FIR

FIR
FIR

FIR

FIR Interpolated
Finite Impulse Response: IFIR

LabVIEW

0
IFIR P.P.Vaidyanathan Multirate
Systems and Filter Banks  A  

Neuvo
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FIR

FIR FIR VI
2 FIR VI

• FIR Windowed Coefficients

• FIR Windowed Filter

FIR

FIR
Parks-McClellan VI

VI FIR

Equi-Ripple LowPass Equi-Ripple HighPass Equi-Ripple BandPass
Equi-Ripple BandStop 4 VI Parks-McClellan VI

FIR
FIR FIR Narrowband Coefficients VI

FIR Narrowband Filter VI

VI
0
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FIR Narrowband Coefficients VI FIR Narrowband Filter VI

IIR FIR

L {ax(t) + by(t)} = aL {x(t)} + bL{y(t)}

b x(t) y(t) L{•}
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いいえ�
遷移帯域が狭いか？�

上位�
バタワース�

はい�

はい�

はい�

いいえ�

はい�
FIRフィルタ�線形位相が必要か？�

リプルがあるか？�

いいえ�

はい�

はい�

PB内にリプル�
があるか？�

低位バタワース�

いいえ�

いいえ�

遷移領域を可能な限り狭くするか？�楕円�

逆チェビシェフ�

いいえ�
SB内にリプル�
があるか？�

チェビシェフ�

はい�

いいえ�フィルタの仕様�
は多帯域か？�

楕円�

FIR
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 16-1.

Sine Pattern VI

1. VI

a.

b.

c.

d.
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2.

Sine Pattern VI

Uniform White Noise VI

Butterworth Filter VI

10 1000
Butterworth Filter VI

1000 Hz 10
Hz

3. VI Extract the Sine Wave.vi LabVIEW¥

Activity

4. 10 Hz 25
Hz 5 VI

5. 4 3 2

6. VI Extract Sine Wave.vi

Dig.filt.llb

7. VI

 16-1
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1

FIR IIR FIR
IIR

IIR

VI IIR
VI

VI TRUE
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17
VI examples¥analysis¥

regressn.llb

e(a) = [f(x,a) – y(x)]2 (17-1)

e(a) y(x) f(x,a)
a

a = {a0,a1}

f(x,a) = a
0
 + a

1 
x

a

(17-2)

17-2
a f(x,a)

x

LabVIEW VI

17-2

∂
∂a
------e a( ) 0=
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2 Y X y(x)

(x
i
, y

i
),

xi X i yi Y i

2 VI

MSE VI

MSE

(17-3)

f y n

LabVIEW

• y = mx+c

y[i]=a0+a1*x[i]

• y = aexp(bx)

y[i] = a0*exp(a1*x[i])

•

y = a + bx + cx^2 + ...

y[i] = a0+a1*x[i]+a2*x[i]2...

•

y[i] = a0+a1*f1(x[i])+a2*f2(x[i]) + ...

MSE
1
n
--- fi yi–( )2

i 0=

n 1–

∑=
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y[i] a0,a1,a2...

y = a0+a1*sin(x) y a0 a1

• Levenberg-Marquardt

y[i] = f(x[i], a0, a1, a2...)

a0,a1,a2...
a0,a1,a2...

Levenberg-Marquardt

•

• 1

•

•

•

•

• 1 2
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 17-1. VI

Liner Curve Fit VI Exponential Curve Fit VI Polynominal
Curve Fit VI

1. examples¥analysis¥regressn.llb Regressions Demo VI

VI
VI VI
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2. Linear 0.1
VI

3.
mse

4. Exponential VI

5. Polynomial VI

6. Polynomial
0 VI 1 VI
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7. 2 3 4 5
Liner,Exponential,Polynominal

8. VI

 17-1

LS

LS

 i=0, 1, ... , n–1 (17-4)

B n Y H k

xii H

17-4 Y = HB

yi boxi0 … bk 1– xik 1–+ +=

bjxij

j 0=

k 1–

∑=

H

x00 x01… x0k 1–

x10 x11… x1k 1–

.

.

.

.

xn 10– xn 12– … xn 1k– 1–

=
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1 yi

VI 1 1

17-4

yi B

VI 17-4
B

 = |H0B–Y0|2 (17-5)

, , i=0, 1, ... , n–1; j=0, 1, ... , k–1

xi0 xi1 … xik 1–, , ,

zi bjxij

j 0=

k 1–

∑=

χ2
yi z–

i

σi
--------------

 
 
 

2

i 0=

n 1–

∑
yi bjxij

j 0=

∑–

σi
------------------------------

 
 
 
 
 
 
 
 

i 0=

n 1–

∑= =

hoij

xij

σi
-----= yoi

yi

σi
-----=

σi
σi σ=
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b0, b1, ... , bk–1 0

(17-6)

H0

17-6 LU
Cholesky

H0B=Y0

QR SVD B QR
Householder Givens Givens2 Givens

χ2 χ2

χ2

∂χ2

∂b0
-------- 0=

∂χ2

∂b1
--------- 0=

.

.

.

.

∂χ2

∂bk 1–
-------------- 0=

















H0
TH0B H0

TY=

H0
T

χ2
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C

Z

mse

1
{xi, yi} i = 0, 1, ..., n-1

(17-7)

i = 0, 1, 2, ... , n – 1

17-4 17-7

,

C H0
TH0( ) 1–

=

zi bjxij

j 0=

k 1–

∑=

mse
1
n
---

yi z– i

σi
------------- 

 
2

i 0=

n 1–

∑=

yi bjxi
j

j 0=

k 1–

∑= b0 b1xi b2xi
2 … bk 1– xi

k 1–+ + + +=

xij xj
i=

xi0 xi
0

=
1=

xi1 xi= xi2, x2
i … xik 1–, xk 1–

i= =
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H

H

H

1 x0 x2
0 … xk 1–

0

1 x1 x2
1 … xk 1–

1

.

.

.

.

1 xn 1– x2
n 1– … xk 1–

n 1– 
 
 
 
 
 
 
 
 
 
 
 
 

=

xij xi
j= xi,yi{ }

xij fj xi( )=
fj xi( )

fj xi( ) xj
i=

H

f0 x0( ) f1 x0( ) f2 x0( ) … fk 1– x0( )

f0 x1( ) f1 x1( ) f2 x1( ) … fk 1– x1( )

.

.

.

.

f0 xn 1–( ) f1 xn 1–( ) f2 xn 1–( ) … fk 1– xn 1–( )
 
 
 
 
 
 
 
 
 
 
 
 
 

=

yi b0f
0

x( ) b1f
1

x( ) … bk 1– f
k 1–

x( )+ + +=
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General LS Linear Fit VI

Liner Fit VI x[i] y[i]
a0 a1

y[i] = a0 + a1*x[i]

y[i] a0 a1 a1

y[i] = a0 + a1*sin(ωx[i])

y[i] = a0 + a1*x[i]2

y[i] = a0 + a1*cos(ωx[i]2)

x
ω y[i]

a0 a1 General LS Linear Fit VI
y[i]

x[i]
VI

y = a0 + a1*sin(ωx)

y = a0 + a1*x2 + a2*cos(ωx2)

y = a0 + a1*(3sin(ωx)) + a2*x3 + a3 / x + ...

y
x
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General LS Linear Fit VI
General LS Linear Fit VI

x[i] y[i] H Y
ak cij ai aj

ckk ak

H Y
y[i]

Y

aj (0 ≤ j ≤3) 
a0 1 a1 sin(ωx) a2 cos(ωx) ...

H H x x[i]
100 "x" H

y ao a1 ωx( )sin a2 ωx( )cos a3x
2

+ + +=

H

1 ωx0( )sin ωx0( )cos x0
2

1 ωx1( )sin ωx1( )cos x1
2

1 ωx2( )sin ωx2( )cos x2
2

… … … …

1 ωx99( )sin ωx99( )cos x99
2

=
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N k a0 a1 ....ak-1 H
N k N k H

Y H

H
N X Y H

General LS Linear Fit VI
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 17-2. General LS Linear Fit VI

General LS Linear Fit VI VI

General LS Linear Fit VI a
VI

x[i] y[i]
a

(17-8)

noise x y

x y

 (17-9)

.

y 2h0 x( ) 3h1 x( ) 4h2 x( ) noise+ + +=

h0 x( ) x2( ),sin=

h1 x( ) x( ),cos=

h2 x( ) 1
x 1+
------------= ,

y a0f0 x( ) a1f1 x( ) a2f2 x( ) a3f3 x( ) a4f4 x( )+ + + +=

fo x( ) 1.0,=

f1 x( ) x2( ),sin=

f2 x( ) 3 x( ),cos=

f3 x( )
1

x 1+
------------,=

f4 x( ) x4=
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17-8 17-9

a

a H Y H 2
x[i] y[i] General LS Linear Fit VI

x[i] y[i] H

General LS Linear Fit VI a
(2) (1) f0(x) 0.0

f1(x) 2.0 f2(x) 1.0 f3(x) 4.0
(1) (2)

a 0.0, 2.0, 1.0, 4.0, 0.0{ }=
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y
General LS Linear Fit VI

VI X Y

H(X,i) 2D H

General LS Linear Fit
X Y H General LS Linear Fit VI

y = 0.0298(1) + 2.1670sin(x2) + 1.0301(3cos(x))

+ 3.9226/(x+1) + 0.00(x4) 

= 0.0298 + 2.1670sin(x2) + 1.0301(3cos(x)) + 3.9226/(x+1) 
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VI

1. examples¥analysis¥regressn.llb General LS Fit
Example VI

2.

3.

6

MSE MSE

= 0

a0 a1 a2 a3 a4

4. VI
MSE
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5.
VI

MSE

6. VI

 17-2

Lev-Mar

VI

(17-10)

(xi,yi) f(xi;a1...aM) = f(X, A) a1...aM

Nonlinear Lev-Mar Fit VI VI Target Fnc & Deriv NonLin VI
f = f(X, A)

Target Fnc & Deriv NonLin VI
VI VI

VI

VI
2 2

•   

•   
Target Fnc & Deriv NonLin VI

 f = f(X, A)

χ2 yi f xi a1…aM;( )–

σi
------------------------------------------ 

 
2

i 0=

N 1–

∑=

σi σ=

∂f ∂A⁄
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X Y VI x
y

A f = f(X, A)
Levenberg-Marquardt

Nonlinear Lev-Mar Fit VI

y a0,a1,a2,... VI
Nonlinear

Lev-Mar Fit VI VI
Levenberg-Marquardt A y[i]

A = {a0,a1,a2,...,ak} VI x y

Nonlinear Lev-Mar Fit VI VI

VI Target Fnc & Deriv NonLin VI
Target Fnc & Deriv NonLin VI VI

VI VI

Nonlinear Lev-Mar Fit VI Target Fnc & Deriv NonLin VI

Nonlinear Lev-Mar Fit VI

X Y x[i] y[i]

Target Fnc & Deriv
NonLin VI

Nonlinear Lev-Mar Fit VI
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a0  a

 17-3. Nonlinear Lev-Mar Fit VI

a*exp(b*x)+c+noise
Nonlinear Lev-Mar Fit VI

a b c

Nonlinear Lev-Mar Fit VI a*exp(b*x)+c
a b c

1. examples¥analysis¥regressn.llb Nonlinear 
Lev-Mar Exponential Fit VI
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a b c a b c
a b c

Nonlinear Lev-Mar Fit VI
a b c

a*exp(b*x) + c + noise

a b c +1.0 –0.1 2.0
a

= 2.0 b = 0 c = 4.0
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2.

Exponential VI
Uniform White Noise VI

3. VI Target Fnc & Deriv
NonLin VI Target Fnc & Deriv NonLin
VI



17

© National Instruments Corporation 17-23 LabVIEW 

4.

a0 a1 a2

5. Target Fnc & Deriv NonLin VI

6. NonLinear Lev-Mar Exponential Fit VI

mse

7. 0.1 0.5 mse

8. 0.1 5.0 –2.0 10.0
VI mse

9. 0.1 5.0 8.0 10.0
VI 4

10. VI

 17-3
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18
VI

VI examples¥analysis¥

linxmpl.llb

A b n x
2

A m n

aij i j (i,j)

m 1
1 n

0 aij = 0

Ax b=

n n×

m n×

A

a0 0, a0 1, … a0 n 1–,

a1 0, a1 1, … a1 n 1–,

… … … …
am 1– 0, am 1– 1, … am 1– n 1–,

=

m n=
m 1×

1 n×
i j≠
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1
0

0

1

2 2

ad–bc

A |A|

= =

=–196

0
0

A
4 0 0

0 5 0

0 0 9

=

A
a b

c d
=

A
2 5 3

6 1 7

1 6 9

=

A 2 5 3

6 1 7

1 6 9

2
1 7

6 9
5

6 7

1 9
– 3

6 1

1 6
+

 
 
 

=

2 33–( ) 5 47( )– 3 35( )+
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B
A AT bj,i = ai,j A

D C a = x+iy
a* = x–iy

D C

A C
C = CH C

1

0 x1, x2, ...., xn

1 α1, α2, ..., αn, 

2

i 1 = 0, 2 = 0,..., n = 0
x1, x2,..., xn

1 = 0, 2 = 0,..., n = 0

i 1 = 0, 2 = 0,..., n = 0

B AT
2 6 1

5 1 6

3 7 9

dd==

D CH di j, c∗j i,=⇒=

α1x1 α2x2 … αnxn+ + + 0=
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1x+ 2y = 0 1 2

2

1=–2 2=1 1x+ 2y = 0
2

A ρ(A) A
A A

3 B

B 3 2
2 2

A

x 1

2
= y 3

4
=

x 1

2
= y 2

4
=

B
0 1 1

1 2 3

2 0 2

=

n m×

ρ A( ) min n m,( )≤
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min 2

0
0

4 4

B 3 0
B

2 2

2- 1- F-
inf-

B

1 2 3 4

0 1 1– 0

1 0 1 2

1 1 0 2

=

det B( ) 0=

1 2 3

0 1 1–

1 0 1

1–=

x x1 x2=
y y1 y2= x1 y1>
x2 y2<
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1a 1 1b
= 1c

2-
2-

3D

1-

1- 1-

1

1

2

2

2√2

図1b図1a

2

2

図1c

2√2

22 22+ 8=
2 2

2 2
2 2

A 1 maxj ai j,
i 0=

n 1–

∑=

A
1 3

2 4
=

A 1 max 3 7,( ) 7= =



18

© National Instruments Corporation 18-7 LabVIEW 

inf-

inf-

2-

p 4
A A 2- A

A–1 2- A
I AB = I B

2- LabVIEW
Matrix Norm VI 2-

1
1 A

A ∞ maxi ai j,
j 0=

n 1–

∑=

A ∞ max 4 6,( ) 6= =

cond A( ) A p A 1–
p⋅=

A 1 2

3 4
A 1–, 2– 1

1.5 0.5–
A 2, 5.4650 A 1–

2,

2.7325 cond A( ), 14.9331

= = =

= =

B 1 0.99

1.99 2
=
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47168
0

B 0.0299 0

1
1

2 A B
A

2
A B m n

C

2 2
A m n B n p

C m p

α

C αA ci j,⇒ αai j,= =

2 1 2

3 4

2 4

6 8
=

C A B±= nm n×
ci j, ai j, bi j,±=

1 2

3 4

2 4

5 1
+ 3 6

8 5
=

C AB=
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A 1 B 1
C 1 1 C

 i  j A  i C  j 

ci j, ai k, bk j,

k 0=

n 1–

∑=

1 2

3 4

2 4

5 1
× 12 6

26 16
=

Rn • C1 Rn • Cm

R1 • C1 R1 • Cm

R1

Rn

X
CmC1

=

AB BA≠



18

LabVIEW 18-10 © National Instruments Corporation

X Y
2

n X Y 2

2

2

|a| a

X Y• xiyi

i 0=

n 1–

∑=

a 2i 4j+= b 2i j+=

a=2i+4j

b=2i+j

α = 36.86°

d
2

4

2

1
• 2 2×( ) 4 1×( )+ 8= = =

α inv
a b•
a b
------------ 

 cos inv
8

10
------ 

 cos 36.86o= = =
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2 a
a W |d| a d

2 (i, j)
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5-15

Initialize Array 5-11
Inverse Matrix 18-17
Inverse Nomal Distribution VI 19-14
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L
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1-9
LabVIEW 1-9
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M
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VISA 8-21
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VI 5-24
19-3

Median VI 19-4
Mode VI 19-5
Model Code VISA 8-21
Moment about Mean VI 19-6
MSE VI 19-9
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4-9

N
Network Functions VI 15-9
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17-20

17-20
Lev-Mar 17-18

Normal Distribution VI
19-14
19-15
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Not 

VI 26-8
27-4

O
OLE
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P
Parks-McClellan VI 16-20
Parse String VI 6-7
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Polynomial Curve Fit VI 17-4
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PPC 25-3
PPC 25-4
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25-2
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PPC Start Session VI 25-3
PPC Read VI

PPC 25-3
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PPC Write VI
PPC 25-3
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25-2
PPC 25-1

25-1
25-3

25-4
PC 25-5

ID 25-2
Process Monitor VI

2-8

R
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For 3-26
3-16

4-9
Random Number Generator 27-4
Read Characters From File VI

6-17
6-10

Read from Datalog File VI 6-20
Read From Spreadsheet File VI 6-10
Read from Text File VI

6-19
Read Lines From File VI 6-10
Real FFT VI

Complex FFT VI 13-9
13-10

FFT 13-12
13-11

13-10
FFT 13-12

Rectangular
14-16

14-7
Rectangular
       14-8

refnum
6-19

I/O 6-19
RMS VI 19-10
Round to Nearest 4-10

S
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Variance VI 19-5
19-4, 19-5

Sample Variance VI
Variance VI 19-5
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12-12

12-2
Scaled Time Domain Window VI

15-10

15-9
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7-16
6-8

Select & Append 6-15
Separate Array Values VI 5-8
Serial Baud Rate VISA 8-21
Serial Data Bits VISA 8-21
Serial Parity VISA 8-21
Serial Stop Bits VISA 8-21
Simple Error Handler VI

VISA 8-10
7-13

28-7
Sine Pattern VI

14-17
Sine Wave VI

Real FFI VI 13-11
15-14

12-6
16-24

12-12
12-2
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Slot VISA 8-21
Solve Linear Equations VI 18-18
Square Root 4-3
Square Wave VI

12-12
12-2

Standard Deviation VI 19-5
String Length 6-3
String Subset 6-8
Subtract 4-10

T
TCP Close Connection

TCP 21-6
TCP 21-7

21-5
TCP Close 21-5
TCP Create Listener 21-5
TCP Listen VI

TCP 21-7
21-4

TCP Open Connection 21-4
TCP Read

TCP 21-6

21-5
TCP Write

TCP 21-6
TCP 21-7

    21-5
TCP/IP

LabVIEW 21-2
21-2

21-1
TCP 21-4

UDP 21-5, B-2
21-1, 21-4

21-6
21-7

Macintosh 21-8
UNIX 21-7

Windows 3.x 21-8
Windows 95/NT 21-8

21-6
TCP 21-7

B-2
21-4

TCP UDP B-2
Temp & Vol VI 26-8
Tick Count(ms) 4-9
Triangle Wave VI

12-12
12-2

Triangular 14-11
TCP

21-5
Type Cast 7-17

U
UDP Open VI 21-3
UDP Read VI 21-3
UDP Write VI 21-3
UDP 21-3

TCP 21-5, B-2
21-3

B-2
B-2
21-3

Uniform White Noise VI

15-9
16-24

V
VI VI
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1-3

2-1
1-3

26-1
VI 26-1

26-1
VI 26-2
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2-1
VI 2-1
VI 2-10

2-2
2-3
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2-4
2-4

2-6
2-5
2-5

1-3
2-1

LabVIEW 2-22
2-21

2-23
2-21

2-23
2-22

1-2
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 VISA VI

6-11
6-12

8-11
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VISA API 8-3
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VISA 8-5
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8-27
8-9
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8-6
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8-3

8-7
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8-8
8-6

8-7
8-1

8-7
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VME 8-32
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8-31
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8-30
VXI MXI 8-32
Windows95/NT 8-32

8-1
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8-4
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VISA Move In VI 8-15
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VISA Out VI 8-14
8-15

8-14
8-17

8-17
8-28

8-29
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VISA Close 
6-13

8-8
8-8
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8-5

8-4
VISA In 16 VI 8-13
VISA In 8-12
VISA Map Address 8-15
VISA Move In VI 8-15
VISA Move Out VI 8-15
VISA Open VI

VISA 8-7
6-13

8-7
8-6
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6-13
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VISA 8-24
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8-27

8-26
VISA

8-13
8-11

VISA 8-5
VISA 8-6

8-5
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VXI 8-12
MEMACC 8-16
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VISA Out VI 8-14

8-15
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8-17
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VISA 8-19
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VISA 8-20
VXI 8-21
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8-20
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8-22
8-19

8-19
8-19

8-23
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8-20
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2-1
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2-22
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2-10
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VXI VXI
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VISA 8-30

8-31
VXI VISA

VXI Logical Address 8-21
VXI Memory Address Base 8-21
VXI Memory Address Size 8-21
VXI Memory Address Space 8-21

8-24
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Wait on Event Async VI 8-25
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Wait Until Next ms Multiple 

While 3-11
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1-3
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3-5
3-4

3-10
3-4

3-4
3-8

3-6
3-5

Windows 95/NT NI SPY 8-33
WinSock B-2
Write Characters to File VI

6-15
6-10

Write to Datalog File VI 6-20
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6-10
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X
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Apple event DDE(

TCP/IP UDP
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12-9

VI 12-7

Linear Fit VI 17-11
17-14

17-6
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FIR

21-2
IP TCP/IP

21-2
21-1

21-2
21-2

21-2
VISA 8-26

IVI 7-17
16-6

26-1, 26-4

Flat Top 14-11
Hamming 14-9
Hanning 14-8
Kaiser-Bessel 14-9
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Triangular 14-11
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3-8

3-8

3-8
3-9

2-7
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17-1
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17-3
LS 17-6

17-2
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17-1
17-2

17-2
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17-4
Lev-Mar 17-18

17-2
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17-3
17-2

8-15
VISA 8-15

8-17
8-17

8-18

8-18
8-15

8-17

14-16
14-9

18-4

11-1
11-4

17-1
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17-11
Nonlinear Lev-Mar Fit VI

17-19
LS 17-6

17-3
17-1
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Lev-Mar 17-18
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19-1
19-11

19-11
19-4
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19-3
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19-17
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12-1
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15-10
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15-4
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15-16
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Kaiser-Bessel 14-9
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14-17
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14-1

14-12

14-13
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18-1
18-8

18-13
18-19

18-11
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18-1
13-1

DFT/FFT
13-5
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13-14
5-22

11-6
16-1

IIR FIR 16-6
16-4

16-24
16-1

16-21
16-22

16-26
16-8
16-16

16-3

1-2
18-11

11-4
2-12

Include/Typedef 2-13
Include/vi.lib VI 2-13
Include/ 2-13
VI 2-13

2-13
2-13

2-14
2-12

2-12
2-14

3-23, 3-24
19-11

19-11
19-11
19-13
19-15

19-2
19-2

19-11
19-12

IIR 16-10
2-16

27-4
VI 28-2

VISA I/O VIs

7-11
7-12

7-11
29-2

11-4
 & 3-10

24-2
2-8

I/O 6-9
6-3

VI 2-12
3-22

2-20

xxvi
xxv

xxi

C-3
16-13

FIR
16-18

FIR Narrowband Filter VI
16-19

5-25

5-25
18-1

18-2
18-8

18-11
18-10

18-13
18-16

18-14
18-18

18-19
Cholesky 18-19
LU 18-14, 18-19
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QR 18-19
18-20

18-19
18-5

18-1
18-1
18-1

18-2
18-2

18-1
18-1
18-2
18-3

18-4
18-3

18-4
18-3

18-3
18-3

18-7
18-2

18-1
18-2

18-5
18-7

18-5

20-3
TCP 21-6

20-3
TCP 21-7

AppleEvent
24-2

TCP 21-5
20-4

1-3, 5-20
5-20

VI  VI 5-22
5-23

5-22

5-20
5-25

5-8
5-22

5-20
5-22

5-7
VI 5-22

5-21
OFF

5-4
3-2

For 3-23
4-15

29-3

4-6
3-21
3-22

6-4
6-5
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VISA 8-6

8-7
7-1

7-3
7-2

7-6
7-12

 VISA IO VI 7-12

7-17
7-13

7-12
7-17

7-9
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7-7
7-4

VI 7-6
VI 7-4

VI 7-6
VI 7-5

7-4
VI 7-5
VI 7-6

7-4
VI 7-6

VI 7-8
7-1

7-10
Open VISA Session Monitor VI 7-10

7-11

7-11
7-1

7-2
7-3

VI 7-6
7-3

VI 7-6

VI 7-6
V 7-5

VI 7-6
VI 7-6

API VISA

VI 7-6

3-2
FFT 13-1

DFT/FFT 13-5
Real FFT VI 13-10

FFT 
VI 13-9

13-7
13-8

Real FFT VI
FFT 13-12
FFT 13-12

13-1
DFT 13-2

13-4
5-10

Harmonic Analyzer VI 15-12
15-14

15-10
115-11

CIN 29-4

VI 1-2
VI

26-3

2-16, 28-4
2-17

2-16
28-4

28-3

2-18
2-18

2-16
2-16, 2-18

VI VI 2-19
28-4

GPIB 9-1
18-11

2-21
GPIB

9-3
9-2

22-2
ActiveX

DDE LabVIEW VI 23-4
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DDE 23-2
IIR

17-1
FIR 16-19

IV VI

26-2
26-2

26-2
VI

2-14
2-17

2-17
2-12

2-14
2-21

29-3
2-20

2-19
2-12

2-19
2-12

28-4
2-19

2-20
2-19

VI
2-12

2-12
5-16

11-12
11-13

11-9
11-9

11-9
29-1

19-4

4-5
1-3

4-1
4-5

4-6
4-1

4-7
28-8

4-7
4-5

4-9
4-9

 & 3-10
13-1

5-22

3-21
3-20

ARMA
IIR

MSE 19-9
RMS 19-10

14-16
14-12

9-3
26-4

VI 2-23
2-21

2-21, 2-23
16-4

16-4

16-5



LabVIEW I-16 © National Instruments Corporation

B-1
GPIB B-6

Windows B-8
B-6

I/O B-8
Sun B-17
Windows B-15

B-8
B-1

Macintosh B-5
Windows B-2

B-1

For 5-10
5-2

5-3
5-4

5-3
5-7

5-2
5-2

5-14
5-15

3-13

3-13

For 3-26
3-17

3-17
3-13

3-13
3-15

3-15
3-14

3-19
3-20

3-19
3-13

3-3

15-8
15-7

16-6
13-1

4-14
16-8

8-17
VI

7-5
7-13

VI 7-13
3-17

I/O B-8
DTR RTS

B-13
Serial Port Write VI B-8
Sun B-17
Windows B-15

B-15
VI

B-15
B-9

B-9
B-9

B-8
VISA

8-23
8-21

VI 10-1
XON/XOFF

10-2
10-3, B-15

10-2
10-3

Macintosh 10-3
UNIX 10-3
Windows 95 3.x 10-3
10-1

VI
10-3, B-15

NI-VISA 8-31
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VI
2-21

2-23
4-16

12-1
12-1

12-1
12-5

VI 12-7
sine wave and sine pattern VI

12-8
12-7

12-11

3-2
3-3

Case 4-3
For 3-26
VI 2-8
While 3-10

VI 5-24
IV 26-8

2-20
4-9, 4-10

5-5
3-16

4-15
4-6

For 3-24
6-7

6-2

3-2
3-3

16-5
Case For

While

4-1

4-1
4-1

3-1
3-22

4-1
4-1

3-2
3-3

Read From Spreadsheet File VI 6-10
Write to Spreadsheet File VI 6-10, 6-13

6-11
6-12

6-12
15-1

14-13
14-14

DFT
14-13
5-10

15-7
15-4

VI 15-1
15-16

14-2
Hamming

14-6

14-2
14-3

14-4
14-5

14-5
VI 2-13

14-1
Flat Top 14-11
Hamming 14-9
Hanning 14-8
Kaiser-Bessel 14-9
Rectangular 14-7
Triangular 14-11
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14-17
14-7

14-16
14-1

14-12
14-13

14-2
Hamming

14-6

14-2

14-3

14-4
14-5

14-5

12-1
VI 12-2

12-5
12-1
19-13

2-2
2-2

2-2
29-4

& 6-1
3-2

 & 5-1
2-7

2-19
2-2

16-24
3-3

PPC 25-2
VISA

8-8

8-3

8-7
8-8

8-8
8-6

8-7
3-21

2-5
VI

VI 2-10
2-10

2-10
13-8

17-2
18-1

18-8
18-11

18-10
18-13

18-16
18-14

18-18
18-19
18-20

18-20
18-1
18-4
18-5

18-4
18-2
18-1

18-3
18-7

18-3

3-22
27-1

1-3
27-3

27-1



© National Instruments Corporation I-19 LabVIEW 

VI 15-1

15-1

15-1
VI 15-3

15-2
15-3

2-22, 2-24
29-1

ID
AppleEvent 24-4
PPC 25-2

B-5
DDE DDE

5-19
5-19

3-5

2-3
2-3

II
16-13

16-12

5-25
3-3

3-2

While 3-5
VI

26-6
3-19

3-3

3-2
19-3

IIR 16-10

VISA
8-11

VISA 8-12
VISA In VI 8-12
VISA Move In VI 8-15
VISA Out VI 8-14

8-15
8-14

8-17
8-17

20-1
20-4

 VISA IO VI 6-11
B-1

Macintosh B-5
Windows B-2

B-1
24-2

ActiveX AppleEvents
DDE PPC

TCP/IP
UDP

20-1
20-1

20-2

2-3, 5-2
2-3

4-16
28-7



LabVIEW I-20 © National Instruments Corporation

UDP

21-2
21-1

29-1
5-22

3-2
2-10

11-9
11-13

11-10
11-11

11-12

11-13
11-11

11-12

11-10
11-9

A/D 11-10

11-9

11-10
16-1

11-14

11-15
4-7
4-7

GPIB 9-1

6-9, 6-20
6-20

13-1
DFT/FFT 13-5

Real FFT VI 13-10

FFT VI
13-9

13-7
13-8

FFT 13-1
DFT 13-2

13-4
13-14

13-14
13-14

13-15
6-14

16-1
16-2

16-1
11-14

11-15

VI 2-21
LabVIEW 2-22

2-21
2-21

2-21
2-22

VISA 8-32
Windows 95/NT NI SPY 8-33

 VISA IO VI 
7-11

Error MessageVI 7-10
Open VISA Session Monitor VI 7-10

VI
7-8

VISA

8-7
8-3

C-1
C-1
TCP TCP
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18-3
18-3

18-4
C-2

19-1
19-1

19-4
19-9

19-10
Median 19-3

19-6
19-5

19-3
19-6

19-17
19-5

GPIB 9-2
18-10

2-21, 2-24
DDE 23-2

VISA 8-25

11-11
11-11
2-21, 2-24

4-14

20-1
ActiveX AppleEvent

DDE PPC
TCP/IP

UDP

DDE DDE

While
3-6

VI VI

1-1

VISA VISA
2-4

2-4
2-4

6-9
16-3

5-1
5-1

VI VI 5-22
5-23

5-22
5-5

5-1
Build Array

5-17
5-16

5-2
For 5-10
Initialize array 5-12

5-8
5-3

5-4
5-3

5-7
1-3

5-22
5-18

5-10
Array Size 5-12
Array Subset 5-13
Build Array 5-10



LabVIEW I-22 © National Instruments Corporation

Index Array 5-14
Initialize Array 5-11

5-19
5-4

5-18
5-2

While 3-5
VI 26-6

VI VI 12-7
12-7

Sine Wave VI Sine Pattern VI
12-8

12-11
12-11

6-19
16-5

6-19
VI VI

116-12
3-8

3-9
B-15

13-14
13-14

13-14
10-2

XON/XOFF
10-2

16-3
16-3

GPIB

2-20

FIR
16-20

2-7

For 3-25
2-3, 5-2

2-3
2-2

2-2
2-7
2-3

6-2
6-14

2-3
19-5

2-4

I/O
ASCII 6-9
refnums 6-19

6-12
6-12

6-12
6-9, 6-19

6-9
6-19

6-16
6-17

6-16
6-14

6-15
6-14
6-18

6-19
I/O

Read Characters From File VI 6-10, 6-17
Read From Spreadsheet File VI 6-10
Read Lines From File VI 6-10
Write Characters to File VI 6-10, 6-15
Write to Spreadsheet File VI 6-10, 6-13

I/O 6-9
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LabVIEW
Macintosh 1-6
UNIX 1-8
Windows 1-4

6-16
6-17

6-16
20-2

6-14
6-15

6-14
C-2

C-1
16-1

IIR FIR 16-6
16-4

16-4

16-5
16-24
16-1

16-21
16-22

16-26
16-8

IIR
16-10

16-14
II
16-13

16-12
16-12

16-8
16-8

16-15
16-10

16-16
FIR

16-18
16-18

FIR 16-19
FIR 16-20

Parks-McClellan
16-19

16-17
16-8
16-3

Gibbs 16-18
16-8

16-8
16-3

3-9
3-8

3-9
VI ...

26-7

6-13
6-15

3-8
2-19

4-11
4-11

4-13
4-12

4-11
4-11

; 4-11
4-14

4-14

4-12
4-11

3-24
Flat Top

14-16
14-11

2-6
2-21

2-6, 2-21

NI-VISA
8-30
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16-7, 16-10
UDP UDP

3-14
VISA

8-23
8-22

VI 2-13

DFT 13-1
DFT/FFF 13-5
DFT 13-2

13-4
13-2

13-2
13-4

29-4
GPIB 9-2

16-3
VISA
VISA



© National Instruments Corporation I-27 LabVIEW 

VISA
VISA Find Resource 8-4

8-4
8-3

29-4

For While

3-10

29-3
16-3

VISA 8-28
8-28
8-29

2-5, 2-21
2-5

2-4
2-6

2-6
2-4

2-6
2-5

2-4
2-5

2-5

2-5




