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Wireless PD A-based Machine Condition

Monitoring System

Jong Duk Son

Department of Mechanical Engineering
Graduate School
Pukyong National University

ABSTRACT

Mobile computing devices are becoming increasingly prevalent in a huge
range of physical area, offering considerable market opportunities. Mobile
devices like personal digital assistant (PDA) can support remote condition
monitoring in plant equipments. LabVIEW software allows easy interactions
between acquisition instrumentation and operators. Also it can integrate artificial
intelligence algorithms. This paper presents preliminary results of a platform for
remote monitoring system, which aims at enabling mobile access to real-time
monitoring data by means of PDA. This system consists of two parts; one is
condition monitoring and the other is fault diagnosis by using an neural network.
Neural network algorithm does not destroy the initial training. It uses additional
training data that is suitable for the classification of machine conditions.
Condition monitoring and fault diagnosis are conducted by LabVIEW software
installed in a notebook PC. The proposed system was applied to the condition
monitoring and fault diagnosis of an induction motor. The application
demonstrates that wireless PDA is a convenient device for the development of a

powerful user interface in maintenance.
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BS 4675b
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BS 4999: part 50(1978)

Grade A

.l
=

X
ey

3.2 9=t 4 (BS)

1.8

16
32
49
65

2.66
2.28
2.04
1.80

Grade B

24
41
55
65
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IEC 2373

50.0
25.0
16.67
12.5

Hz

rpm
3,000
1,500
1,000
750




) Grade A: 455t 3 4 E, Grade B: TH5 28 P F A4 H,
Class 3: Heavy foundation®] W] & 7] 4], H: Footoll Al & F 4 7}A] 3= ©](m)
@9 W 9] (um p-p), & = (mm/s rms)

3 3-3 H ) 318215 9 ¥ (BS 4999: Part 50)
CRE] dE7 = A Je&= = Ta¥ol
(Grade) (rpm) (mm/s, rms) (mm)

1.80 80 ~ 132

Normal
vibration 600 ~ 3,600 2.80 132 ~ 225
4.50 225 ~ 400
0.71 80 ~ 132
600 ~ 1,800 1.12 132 ~ 225
Reduced 1.80 225 ~ 400
vibration 1.12 80 ~ 132
1,800 ~ 3,600 1.80 132 ~ 225
2.80 225 ~ 400
0.45 80 ~ 132
_ 600 ~ 1,800 0.71 132 ~ 225

Sp ecially
1.12 225 ~ 400
reduced 0.71 80 ~ 132
1,800 ~ 3,600 1.12 132 ~ 225
1.80 225 ~ 400
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=2
w
IS
by
Ru)
k0
o
)

5 @4 (BS 4999: Part 50)

A% | % 23 | a3 23 | Ids= | 2R = | AP =7
(rpm) (um, p-p) | (um, p-p) (rpm) (um, p-p) (um, p-p)
250 100 125 1200 48 60
300 100 125 1300 45 57
350 94 120 1400 43 54
400 90 115 1500 41 52
450 85 105 1600 40 50
500 80 100 1700 38 47
550 77 9% 1800 36 45
600 74 92 2000 33 42
650 71 89 2200 31 39
700 68 85 2400 29 36
750 65 81 2600 27 34
800 63 78 2800 25 32
850 61 76 3000 24 30
900 59 74 3200 22 28
1000 55 69 3400 21 27
1100 51 64 3600 20 25

3.31EC 2 NEMA 72

E 359 3-62 IAAVZIEAFIIEC) E w7 A AAF 3] (NEMA,
National Electrical Manufacturers Association)7} A A gt A5 7] &4 74 -& g}
Aok & 35904 Amp.© JAEHS] IF(mm, p-p), Vel & % =3
rms) . & 3| HEE B 7] X (foot) EH-E Y] HF7] S FAA Y Fol(H)d w

gt s &3 S A sk o

- 14 -




3 3-51EC ¥ NEMA 4

JAEE IEC 2373:1974 Normal Grade NEMA MG1
80<H<132 mm | 132<H<225 mm | 225<H<400 mm 20.52:1980
pm | Hz wig< £2< <] £E< W9<) &< | A< &&<
(um) |(mm/s)| (um) |(mm/s)| (Um) |(mm/s)| (im) | (mm/s)
3,000<| 50.0< | 16< 25< 40< 25< 2.8<
1,500< | 25.0< | 32< 50< 80< 50< 2.8<
1.8 2.8 45
1,000< | 16.67< | 49< 76< 123< 64< 2.4<
750 | 125 | 65 101 163 76 2.1

#3-6 H i 38754 ¥(NEMA)

g ‘?i-‘?—lzd%(um,_p-p)
AR, a7FAE7] | dI F=AF7
3,000 rpm ©]%F 25.4 25.4
1,500 ~ 2,999 rpm 38.1 50.8
1,000 ~ 1,499 rpm 50.8 63.5
999 rpm °]3} 63.5 76.2

3.4 ISO 7 4: 2 & 71419 JFH 7} 74 (15O 10816-3)

g 15kWol, 14X 120~15,000rpmALe] o] 2+ 8 71 A %] o] %53 7)ol
50MW7HA 9] 5718’1, 1,500rpm©] 3} E+= 3,600rp m©]

] =
Ao £ 2 zh= 50MWol o] 14 7B BMWol31e] AP S B W 4=
1]

ol #ALZ FHIIA L AAzA wet FAA H FAAAZ FESHH, of2¢
IAF1~4Z Yol 4709 ZAAC td s 2 JAsEHEE g2 AAIsaL o
AsNE F o) vt 25 1 £ 20 it Iz z= 99 B/Co
kol & AFA 7 I
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315mm ©] %)

7} 7+ A (1SO 10816/ 3)

3 3] (American Petroleum Institute)”} #| %

J

=

A

<
— Mo | 0 ™ o
m1124247
-
<
Clgp o0 |y~ 2
/ [
m124737ﬂ
g
~| ™
| M SR oo e =
— o a SN
4
Mol
| o = = 2
X
124737H
<t
Mo | — N O| 0 O ©
1123135
o
Mo |0 O Nl N ©
1135259
N
o
ﬁm%nwnn
—
EAB RG]
T | RO ARUA
o >N >
i< moul <,y
e X

3-82 Wl =

) L& 1: 1 & 7] Al (B00kW~50MW), Z 71 71 A] (5 =°] H
& 2: T8 71 A1 (15~300kW), & 7171 Al (160 < H< 315mm )

35 API 3724

=
-

S eI o] 7 A 3719 BA1EE Gd3t AE) ) A

o)L
oo

Y
o

N

a3 glok

= Al A

g

254

(API 541)
= (um, p-p)

g

Z

254

3-8 A 3

-
It

3,000 rpm ©]

<0

50.8
63.5

38.1
50.8
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3.6 DNV (Det Norske Veritas) 7 4

# 39 =290°] 453 (DNV)7} thFg A& A5 7)ol gk A& X E vt
Foz AQe A AFFAAE JEHAT. o] FHAA = IF5S o= 713
2 (71318, exciting force)ol| Wel M5 7] Wi o Xsde Ao, FZHEY F
FAG Y3 B2 Uro] IEddy &4 (demage level)ol] thal 215

a) Wi 7130 ¢ 3¢
T TRt T4 32 FUF
A= H 2] (mm, p) 0.4 (1 ~ 2Hz) 0.5 (1 ~ 2Hz)
2 %% (mm/s, p) 50 (2 ~ 100Hz) | 8.0 (24 ~ 100Hz)
Al He (mm, p) 0.8 (1 ~ 2Hz) 1.0 (1 ~ 2Hz)
4 4% (mm/s, p) | 30.0 2 ~ 100Hz) | 15.0 (24 ~ 100Hz)
b) o] 71X o] A5
T THYYF T3, THE
A% M2 (mm, p) 0.5 (1 ~ 2Hz) 05 (1 ~ 2Hz)
2L &% (mm/s, p) 8.0 (2 ~ 100Hz) | 8.0 (24 ~ 100Hz)
EAL H 2] (mm, p) 1.0 (1 ~ 2Hz) 1.0 (1 ~ 2Hz)
2w &% (mm/s, p) | 150 2 ~ 100Hz) | 15.0 (2.4 ~ 100Hz)

- 17 -




Al 43 PDA 7|8t JE A A 2H o] A<t

4102 =239 74 2 ALes

B oz2a9e oo ¥ 413 o] Windows XP Professional 7]%F<]
OS(Operating System)E 7}A ¥ Note BookolA ZEHt}. ofZglAlolAd =
I3# L LabVIEW 7.1 Version®|t}t. PDAY| A= Windows Mobile 20032]
0SE €A13le] LabVIEW 7.1 Version PDA Moduled] ojZgAlo]lAd Zz7
o] AHAUY. FALH L Servers} Client 2tz TCP/IP FAEA L 3}HA

#
5 of Aot

e

PDA Note Book
(Windows Mobile 2003) (Windows XP Professional)
Client TCP/IP e — Server TCP/IP
TCP/IP
(RESH)

I8 41 S =209

o

ok
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42 A A" A7)

a9 42« 2 A&FY ARRE el u stue) Zhel =E&, DAQ
Anl, A7 Al gAE

a9 42 A&F e AR

a9 432 Al&HY FxE BHAF At o] A2EE HolH S (DAQ),
A B} (Notebook PC)9} Zo]AE((PDA)E FAHS Uth. AMEREH FHE5H
Az A E MulodA FFET a8y @A AFATe EA ghuto
PDAE HUYZt},

Sengor Signal Analysis Program

(Vibration. Current) Data Acquision Device (Server) Client

DAQ Device

Y 43 A 2"Hle X

_19_



19 44= PDA7|RFS] RUE P A= Eﬂi% tolojagow FHsT HEY]
ZRH #3149 423+ DAQ Deviceoll W E AD W7ol 93] o]4kr s 2 HE
= 11 A H (Notebook PC)= ©] Ho|H & v‘f—@n;}ﬂ] "o A7]elA HYdE FoE
Ee o8 e TCP/IP §41¢ 538 Zelo] A E(PDA)Z A& Hth

Machines

DAQ Device

(vibration, current)

|

DAQ Terminal
BNC type

1
1
1
Transducers 1
1
1
1

(USB terminal)

1T

1
I
1
: A/D Converter Module
1
:
1
1

1
]
1
DAQ Module (8ch.) |;
1
]

Data acquisition device

LabVIEW X271
Fias Ei:l%‘
Heo #x3 24
E 5 o]

FFT, harmonics,

o) =
A

transient signal analysis (short FFT),

KX
L
I EE
T —

octave,

LabVIEW-based
software

LabVIEW-based
software

a9 44 29 FAE

Be AgA7 HolE
e

= (Control)<

order

condition monitoring 59 7|&s<& 7HA 1

2 A=de
HHE A
ISO 10816-37F 2
HS5ska,
24 o] 7:1 E_g]] =] 2

o
=
)

/d (1)_

3RA 25
Hgaqr. 1em

o] §-3} o]
EELT LS

2 HlelH

240l A
A 839,

_20_

tracking,

SAAQ

32 AvE

orbit

=
/\7H

5]

plot,
RMS trend monitoring, PDA and
AT

9 A ]

47 A
ArEAA Zgst= 2HF 7Rk
A g
Sound and Vibration toolkitel &

7Hd AR 2 4
E3] LabVIEW=ZZ 13 9k

<
T

statistical, averaging, zoom

waterfall analysis,

(1)



¥ 455 AW (Notebook PC)AA el TAetE ZEL
3t 34, Uxdg 2Hdy t”-ﬂgr =] ]Ei T3 Ao 4 %%%% A, A
Ho| A RAF= g2 AIZE, F37, orbit, waterfall, % S F4E Ho
Tt 54 32 Hi, d%, A%, RMS, A5 &S 23S g

BlWol2E 54 gES AR

o

Server System Flowchart

<<Data Base>> cave

| save
Time Configuration START
Spectrum <Y€ -System Setting
I -Transducer Setting
Setting i save

Time/Spec. }7

Trend Data |<2Y€ .
Trend Setting ‘ Display
. ART Trend Ll Trend

Training Parameter Display
T (=Feature Parameter) l
Feature
Selection RMS CMS
T (1SO & Standard Deviation)
No
Expert

a3 4.5 Server(Notebook PC) Al ~®le] & &%

N
4
;‘;
Ac)
m
rlo
offt
2
QL

s 2
Zo] PDAZ RMS HARE HUYFA ;. PDAAAE
o] 7 HAFEY. ¢agFY AT A= v 2

o

1 : Angular Misalignment (A7} A €& )
2 : Bowed Rotor (43 =)

3 : Broken Rotor Bar (3] A} 3}<)
4 : Fault Bearing (2% Wl o &)
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5 : Mechanical Unbalance (71414 &3 3)
6: Normal (%7)
7 : Parallel Misalignment (H4 A€ &%)

=
8 : Phase Unbalance (4 &% 3)

1% 4.6 Client System°] 7}A& Ho|H9 ZETE
(PDA)YI A = Servers IP AddressE e 3lil Connect HES
Al 7HA S, A9 RMS &, @S Peake] Z7]9k BE ¥ % g
& e 2H(E HAFEH.

Client System Flowchart

Configuration START

-Server IP Address
Input

‘ Display RMS chart‘

Narrow Band Peak
Condition Monitoring

| Al Algorithm Result |

13 4.6 Flowchart of client (PDA) system

o] A&He AA VAR BEFT F U o] A&HEe AAsta AAZ
ASE BAsl BoFe FE, A5 54 FEY ¥ Folg RAFE=
2 293 dugEs Adtstes FREoE yro Mol o AW AlXF 9
71%6& AAIZE FFT 24, 4% (trend) 245 & + Ao

AR AAst AAZD AsE EHeeE FES I¥ 475 BY AXNER
T AN Ix, AF &, ALY 195 HZBE(high pass filter), 31 (average)
= 2AAY F i, AAZ 2oy

A5 FAHsta HoFe FES AIY
F Al (zooming display), F34 99 FA], A7 A5 AF 750 vk 1
480 A # %A (transient analysis) Short FFT
utel FFTE AEE59 z7]d 2 559 W3 &g
HdE ot Hao] IoF olfe 7HERE AXTE AFas A

TR
2
M)
ol



A% A L] RMS ghol AXAY Aed o dstA = 2 &
2o g (0.7Hz, 7Hz, 223Hze] 1953 3IH
of F/Hoz yehte A58 3

=9 SNEIE FgAE F7F v AARE AEE HogE o,
(zooming display) 7]5& AF§3t H

3 B g 5 Atk HE B4 ]

i £ 4 8
X0,
N
2
M
o
L
e
r]I.

Configuration
Fower Spectum | FFT [Mag-Phase]

Sensor Sensitivity [mVIEU] Engineering units

Time Domain et
S 10,00 g‘ W
dB reference [EU] ustom label
) 1,06+0 EU
10,0000 weighting filter Pregain [dB]
-1, 0000- o Linear .’.)j 0,00

Averaging mode Weighting mode

I 2y Wﬂjz'mm:
i ] 0 3,[J|J|JDh

! ;j;_'ﬁ“ﬁé_ ’r}l‘_ Linear
Pawer Spectrum Number of averages Linear mode
0,25000+ ';‘ 2 L'ﬁxhuto restant
; Lower Cut-Off Averaging done
a5 J
Samples to Read Averages completed
i £) 16384 2
FAE R _|__ JM.\LL-JLA- y
Hs%lﬁ ﬁﬂ 10,0000 PR R [ b L. Sampling Rate Restart averaging
! O 0 100 150 2ho 2h0 o 3o ain ef0 sho 4 7580.00 -}

: File Name
. Saving ON/OFF I =
Saving Data ® g G Temp TestData.tat =] UL

1% 4.7 Configuration®] 4% 34
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Transient Signal Analysis

Amplitude

[Fe}

— =
= = =
I 1 1

|

01,01

o 41200 28 4252
01/01

@400 2@ d11m
01,/01 01/01

0
27 dbasd
or/01

1000~
400
300
200
100

[2H] fauanbalq

v

Channell

Hanning
number of samples per channel

Lower Cut-0ff
{) 40%

g5
J
Sampling Rate

) 640,00

window

Frequency [Hz]

Time [s]

Power spectrum

dB On (T}

~
o

el

ol
iz
o+

)

]

Aloll X

Ho
el
z]T_

5 7

|

A 71F3% 54

e

A

7 2% 9

]

A
U= A

=
=

s}

o] RMS H

+

S EETS

Ho. 191

SH|

€ WY (band)E =

S

15

had

RMS #S +
A

3H
# 2 =

o

o

7}
W olue} FFT

7}

IR s e i B
a

o
A

H

<
puN

T
-

h:)

1

]

A

<

1

Y
4

2l

s .
€

2 Yed

_g]

<

Al
Ll

]

x1 7%e
CECER
RMS ~7

T A Hol SdH

3}
=

1-/\]

NH

o] yaH ol gt

574 %E
7} 1% RMS A3 AAE 7R

7}

=]

[}
A

<
T

o
w0

o
]

Nz e)

T

1
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< AME3 = I
< A&3tdth

ARz Agddd dugES AMses RS 2udE5S Zad uo 525
st & g e WHES AFESoH, A E ol 4 1638470, M &
& 7680HzE A3t AAE = AA Hol Atk guEFS 1™ 4.740A
JaAd HES F2A =Y AS 334 I 1 Ade 18 499 ¢
Al BAAFA =Y £x2 23S & F JA "o §F 76ty gugge
ol B8 dol Ao, wEkA tddE 79 vk &FFoly A A =7
< Zte As7Y 2¥e S5 AW dugdEs 539 sdEcte #F
S 7HAA Ha ggE dolHe 2 2z Uit AxE HEA Ho e
M AA 235E HAE3o H2E S AXH AHE BAFA Ho ok &
1EFe 2785 S vidAErietE dadEs 29E Fasty ZE Ade

Condition Monitoring(ISO Standard & Standard Deviation )

mm/s

Velocity

o'z 04 0’6
Time(s)

A2 (ISO 10816/3)

s £2

mm/s

RMS
Alarm
Trip

Mean + 2.5"Deviation

0,00186479
0.0137
0,08675
0.001953251

7
ARTIFICIAL ALGORITHM

&l Algorithm START

&lgorithm Result
4

TRIP ALARR
T . Angular Misalignment
=10 (o I . Broken Rotor Bar

H (300kW~E0MWY, HA2IH (= 20| H = 3150145

Group 1 CHE2 =
1A (15~300kM. B2 21H (160012 315mm0lgH

Group 2 ¢

. Fault Bearing

Normal

. Mechanical Unbalance

. Paraller Misalignment
. Phase Unbalance(c0)

. Phase Unbalance!160)

= -

Y49 e A sk

. ) reset filter
velocity - displacement

9 single integration

—

length units

oy
5 mm
i

_25_



Narrow Band Condition Monitoring & Trend

Acceleration Time Signal

Marrow Band 1
Marrow Band 2
Band 1 &lram Level RS
Band 2 Alram Level ey

Peak Trend

o obz obs obe obs obs obr obs ohe o
Tirne

@
o
2
Marrow Band 1 Marrow Band 2 El
stan stop frequency start frequency  stop frequency =T
) BRI § es §osmom g 3000
Fuwer Spectum Spectrum Signal RN

Time

_ it hdn Vb A hl .o b
1 1 I L R zéu aﬁu aéu aﬁu EL 1]
Frequency(Hz)

29411 @S 249 A 3d
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Al 5% Al

51 3§ W &4

o] Ag =2 d7z d(fan)

B AEE

dEERE e

wK

ol

T

&

frol

om, o

AR 4= S

€

ol wWoj® Aol o 50%=2 7t

Yol e

H] o
o] Hlw

I

T

S

o

2~

iy
o

.

7_(_]

o
)

ol

n

—_
fie)

—_
fi%e)

oo

oy
ao
it

—_—

)
3

o T

N

—_—

X
XO
o
<0
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¥ 51 &4

£719 Fa A%

Model HKS 131SR102HP Rotor bar 28
Power 7.5kW(10HP) Stator dot 24
Type HKS-7.5/2 Rotating speed 3520rpm
Bearing (DE). NU 208E Line frequency 60Hz
Bearing (NDE) NU 208E Manufacturer HYUNDAI
% 528 WsIAe Weldgel o8 AF AR el Ao

O" 52 Wy 23 O™
¥ 52 Wy A F
Model BPFO BPFI FTF BSF
NU 208E 330 Hz 484.8 Hz 239Hz 170.5Hz
#5204 A& AE7)ol FHRE Eewold e 4 AFE YAt AT
FarE el Ut
9 dF5¥ = Holy NU208ES] I HolH= E24(2) 1471, IXA
YA E (D) 56.2mm, & 3—}73((1) 11lmm, FFZH(a)= 0° ot} wetx E Hlof
g og 2T 4 O)° e 2 HH.
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Amplitude(q)

0.3

0.6

0.4

0.2

Amplitude(g)

=

0
0

¥

1

0.003 (8}

1 1 1
016 047 018 018 0.2
Time(s)

(@) A1ZFa9

1
0.21

022

234.4

175.8

328.1

AR

644

‘ I i Leiashaht . L I | LL

el

!

200 400

600 800

Frequency(Hz)

1000 1200 1400 1600

18,

1800

ud
o

2000



5.3 Server (Notebook)

Serverd T2 aHWe 3 A 371A¢ sHozw FAHT, ¥ 55% PDA 7]
HEo] el AIA 2" 9] Wl 3HS YeEld 3 o ageA S Ade O

T A GG ABEE G AURPS ANDOE B

2
N
K

74 a1 o] 83l A 2k

Az oA A& 71A 3 SO 10816-3 F2S o] &3] 71AY 2
S IF 194 2F 4 oA A8 5 J3, AAEZA A FAAL F
AAA FA A 5 dom, o] deo) we} 2t 2o tg3te FEY
Wy nggAgdlo] zFgoz HAAYHAT, LEZE slde] " AFAAT
&g E<¢ ART-KNNE o] &3t FEFAAIE e =50 19SS A3 +
AEE o a, A ARl 9FF/9 2SS 19 US3te £AZ AT
TE AT 7tEE ASE S5 gAY HES W FYste £ g
o2 RAHAUG. o] 2Ho2HEH HEF7Y & HEl= AAHA RMS7E JE
SAAE AXA = AS ¢ F7F Ao

Condition Monitoring(1SO Standard & Standard Deviation )

0,00186473
00137
008875
0,00198281

RMS
Alarm
Trip

Mean + 2.5*Deviation

Velocity

mm/s
.

oz 04 i3 o
Time(s) ARTIFICIAL ALGORITHM
L= (1SO 10816/3)

. Algorithm Result
&l Blgorithm START 4
g &8

Group 2 —4 TRIP ALARM

1. Angular Misalignment
3. Broken Rotor Bar
LREAN o 4. Fault Bearing

_ _ E. Mechanical Unbalance
Group 1 : CHE 21 (300kw-~50MW). S 2|H (& =0| H = 3150|125 6, Notmal
Group 2 : S (15~300kW). J 1214 (16001% 315mmOiEH 7. Paraller Misalignment
8. Phase Unbalance(60)
9. Phase Unbalance(160}

; " reset filter
welocity - displacement length units = o
9 single integration ’:} mm =

a9 55 FH A e vl 34
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27

Fel o] W F34 Peakd]

S

o

e

47} o == 280 ~ 310Hz
Pl Aok A7ldA s SollA AT

S

45 ~ 65Hz W3} o

L
R

A7}

al

oF

)
el
10°
To

r

&+
w
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—

<H

o
A

—_
o

—_
fite)

Jjo
—_

el

Ton

=

Jo

Ho

0
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DN

TH

el
s

ﬁo

Narrow Band Condition Monitoring & Trend

Accelaration Time Signal

Band 1 Alram Level
Band 2 Alramn Level

Marrow Band 1

Marrow Band 2

T s L g i
TRt DDy Dol Detn Dooke SRID MR

5555555555555

apnijduy

MNarrow Band 2

Marrow Band 1

start frequency  stop frequency

4 mum

stop frequency

start

AN

310,00

A
s
Spectrurmn Signal m

85,00

A
W

Poweat Spectrum

Time

=1
-=
[}
=1
-
=
=
=
==
i o
-7
il
! o
=
-
= =
-
i
=1
-=

Frequency(Hz)
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Feature Trend

Plot 0. ERNg Kurtosis Plot 0. FR%g Skawness Plot 0 EgNg

0,0002-
0,00015- &

Crest Factor
80,

00,0001 -

Armplitude
.

bE-5-|

lit
153
Amplitude

0-!
1627 1500 1627 1827
Time Tirme

Tirne

Plot 1 EENg RArms Plot 1 EENg Shape Factar Plot 0 N

100000,

~100000-

itude

2 -200000-

Amplitude
Armpl

~300000-]

~400000-k
145

Tirne

Time

a8 57 8 EA 49 Trend 3}9

L= o)

Server= ©] & Orbit A, Short FFT 419 7]1%5< 7[x 2 it}

54 Client (PDA)

% 58 PDASH oo FAHE 2dS AAT AHISE UG 5 2
oA MACHINES 7IAI7F AAHo]l e A¥ e IP AddressE YEHATH
ON/OFF&= 41&7} PDAC] E921 Je=xE AzZ=2 AT 5 A H9
Atk 2 3709 AE(CH1, CH2, CH3)2 7t7Zte] 57 ZH(RMS, PEAK %

al

CREST FACTOR)S %EA|3t}. ofdf == 3709 Ade] RMSE YEH
AT},
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T ot 5132 €9

PDA_program. i & o 17:05 9

@) RMS Audlus Avds  (©) 29E Ao Az AEA
1% 59 PDAZ o] &3t AE A Ane] BA 9
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A 6d 2 &

2 dFodAe AA7AY BEHE At AFe dgtel lojA FA
(wireless) 71 52| &4l PDAE ©]&3te] 714 A&ALA 714 2] 7
s ¢dEE 7 de A2"EE 24 AFstAdn. FEdAl Aol de ol &
= RMSAE o] &3t 7]&9 SO 7|+9 A3 #AH7|FE oldegt 5
HAE o] &3 ANA AAHAE 7tsA A2"HS AFs AT

a3 AjbE Aladle g AAl AAE FEAETll AEste AA A
A et dagls HEEES F3Ad. 71€2] PDAVE 7HA= HEE 9
53 CPU £x9] FAE SHSE7] HelA Server HFEIAA HFE
AS 3T £ JAEE 3 PDA 9 HolH FHE FA3A

LabVIEW A E 9 oj= Client(PDA)®} Server(Notebook)E AZA3d=
3 E=FolBE, o]F o]fste Ao R AT F Sle HoHE FRH
& 7 dR, 7E dudEd 5EE 7 AT

e ARRAFe]l Tl I FEihAl IEe] a4 BN B o, &
AFoAAM AtA Al2"S Tl AA FHEL d= FAVIsH BP} A
T7F FHEGE, 712 = E FEHALE &UIAY AR A
At 71etd 7}34 HluskH 7)Ao e zbAl e e B g AtS
=Y F USs HoE A4EH
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