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ABSTRACT

After the vibration source is searched in optical disk drive as an information storage device broadly used, the
influence of it against FES(Focusing Error Signal) which is a kind of positioning error of pick up from the circuit is
carefully examined. For that purpose, partial coherence function method is applied on a simple multi-degree of freedom
model made for the theoretical verification and it is practically introduced in optical disk drive for analyzing the effect
of vibration source. Finally, partial coherence output spectrum is attentively observed in order to know which vibration

source is a great influence on FES.
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Fig. 1  Muttiple input / Single output model
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Table. I  Specific Information of the system
Item Content
Each mass le-3
Each Stiffness le2
Each Force Random Signal
Forcing Point 2,3,7
Responding Point 5

-128 -



k 1 k2 k3 k4 kS k() k7 k8 kzo k2 \
-w— m m, —w— m, m, ms mg m, )_w_ g \_w_ ;_w_ _WT my,
—> —> —»
- E@®H KO (@)
x(1)
Fig.2  Configuration of simulated structure

Fig.3 AME olde W2 83452 248 L () § 74 wolzg $AFOEN 2Y&
o @elMHAY 22 Mass 2,3,7 91 HE3: gy %q.
?{HC']/\]E’_ xx(t) Xz(t) x3(t) L%C‘i '7‘0‘1 A Table. 2 91]*1{_ A]%EﬂO]/}j% ‘?"\H /\}%—?} ﬁ
G H (f) . Hyy () Ha () & SststA & deias

o), oj AL ATATO g= AEEo|2 g (b)
oA Miznpgl o]l Aadter L,(f). Ly(f)E

% 2} 3} o AF S ATl gle Az
x, (1), x, (). x,(1)& TP} A=, (O dAHH

x, (). x, (), x (1) 7} AEEs

n{t)

!

x5
LA ot
x,(1) > H3l

(a) System with uncorrelated inputs

(b) System for correlation

n(t)

)T — |
X0 (O Ly F——(D—»(0)

SO S—
(¢) System with correlated inputs

Fig. 3 Block Diagram of system for correlated inputs

L, (). Ly (f).

Table.2  Specific Information for the Simulation
Item Content
Sampling Frequency 400Hz
Ensemble Average 25
Noise 4[ 7% of Output r.m.s
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Fig.4  Auto spectrums of inputs and output
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Fig. 8  Partial coherence output spectrum

oA g0 2 Figd & A#EA J 282 79
YA EHY &3 £ AVAAEH S
Hzg Zoth gudAe 9¥er G, Bu

G i © T B& HAT 5 gtk wrg, S

1%011*%% daBAg AAZ A8 G, 7t

Gy.inputs
Gyv

-M UJVU\/ »M/b\l. ,U i

20 40 BO 80 100 120 140 200

g

Magnitude
o

~-— Gy:inputs..pcf
- Gyy

i | |
§0F J\H\JJ\/ \/\AA Jl)\ JJUJ
Y
20 lU BD 80 Il]] 120 140 150 1&] 200
frequency(Hz)
Fig.9  Comparison of G withthesumof G, .

-130 -



G i por BT ZF AAT A o 4%
07 QA 1 ol: atix AR Y&E ¢ £
Atk

olor tAFEA RdoA PCF 7e A
gsro 2 7479 9lgo] Yo slojsts AT
2 A9ngith o] /Mg FPAg Tajoldof
Aes Ba.

clA3 =

4.

ot

ctoj2oiM XS Y

HPdAES DVD 16 uiFolct, F i golet
FEHE 2WEREH F99 2%, x, () & O
49 WxF, x,(1) ¥ LDV(Laser Doppler
Vibrometer) & ARg3te] FAle] EA3sgict 1
g A 3 9 AFEHozr Y Ry %,
x () = HEEAE FEstel 1 A58 ZHst

Atk WAEL WA REs F usis g
a9 9l%e AR,
2ol 4 FES 4155 @ohll 2902 % <

gye] 45 #AE dot¥gttt Cada~X oM ¢l
Hil 289 A7NAHAERD] AT ADEHL Wl

AlEHoldg & wopch
Fig.10 & 493 £¥9 Ar|AdEYE v
FAer G o e ZEAEC] Gy, oA

£ A verge @ 4

Magnitude

/" NN

\—‘\./\.va

/\../

1200

0 200 400 500 Hl]

Frequency(Hz)

1030 14lIJ 1600

Fig. 10 Auto spectrums of inputs and output
A9 g2 77) AsAdgo) glorg g 9%
& AAstoier gt} $MEE AUESRE 29
o ZF, "%, Hd FH9 WEY £og 7}
Fata Mg it
Fig.11 & A834AE AAS JdgE¢ 717z
UF7IAEgsE Ut AAFHoZ 0.6 o)

4o g dehie BE o] e Fo4
2AAAE 1 of 242z dde) dHol 24
7 9svhe 2e 88 5 o

9 x,() 7 2] AH et

Magnitude
Q
t

a
IS

=}
w

o
~

o

r
I
|

0 200 400 600 800 1200 1400
Frequency(Hz)

1000 1600

Fig. 11 Multiple coherence function of inputs

Fig.12 &= #E7I4Eg+E vebd Zojok g

Hlgo] 73 &

dEHoR HIY £ Uo

292,24 EYE Figld =
£-9

A
A

ZAsE AYLS Figld & T3 g £
Fig.14 &

-131-

L2 e JN

Partial Coherent Functian of inputs
1 T T

Gammaay
o
@

1600

600 800 1000 1200 1400

Gamma by a

600 800 1000 1200 1400 1600

Gamma cy.b!

0 200 400

600 800
Frequency(Hz)

1000 1200 1400

Fig. 12 Partial coherence function

Fig.13 & A3Ado] E48:= 4859 719
RS AR 3
FE7dEHAHEdE Jetdigich dxpo)
£ G,,(f)7t RRO A¥o] EAste Faso
g & NMAEY 23 Asases s
pi=
AHER G, ()N & g R
°l G,,.(f) e AAA 89
7t sl ol b g
of o8 tize RE9 RRO A o)
AFdel o8] TAstE Aol ofg 7
2E 9} WAFe) o) el o)

fu
_(
s

=0
3
>
oX
o Ho

N

)

oX
H:!

)



600 800 1000 1200 1400 1600

---- Gyy

10’ —- Gyb
T
qy'[\./”hwflv«' Jih e A \ww,,w}

Gyb

[t} 20 400 600 600 1000 1200 1400 1800

10 T T ) - gyc
---- byy
4 j \ BTN
= (\_/ ‘i;};{:"ﬂw"tf ~wb%wt\4
0 2Cl[J 460 660 &:‘0 1[IIIJ 12IOO 14;)0 1600
Frequency(Hz)
Fig. 13 Coherence output spectrum

Partial Coherent Output Specturm of Inputs

600 800 1000 1200 1400 1600

w0® | i —- Gyba
K./*-«JJMJMU*J-'W'\M'\W
B(;D 800 1000 1200 1400 1600

i

1® F i i T T T— Gy:c.b!
L ' - 3y
: : 3 A | R
IS SO

200 400

Gy:ba

20 400

5 x;(__ S DU N S S
© d v
ZI.II 4&3 863 E.iﬂ 1CICD 12‘&] 14ED 1600
Frequency(Hz)
Fig. 14 Partial coherence output spectrum

Fig.15 oA ofel] 1¥H2 Ul RE74&9H
2HEYS] §7f 299 AI|AHEYHAL] vuE
b QlEsdH AT AAZR dd 299
A7N2HEZo] AAFHCE dH REVIAEY
29Edg Frt o F& FAE 5 3tk 53
RRO ¢ EEAFo] HAs:s FoFoa o
AL AAZ A% F BEIAREERY Favt
FeAg ;A £ Aok £, 7t e 4
g FF3] 25 ARZFPGA oA oEZE ofd
aRe)A zZhzbe] gro] FEs] AR AA
Hog asr)e Erlssith oFrldE &
oA o] dge] AAd A A} 9
=2 o9 AL

IRy
i it s
WL‘/ AU

60D 800 1000 1200 1400 1600
Frequency(Hz)

200 400

Fig. 15 Comparison of G, with the sumof G

yiinputs

5. 2 &

PCF 714 ol §etol Friaa Sefouy A
FAg FHstdc AYe 2ag a6 &
AE mErde AFWH Uaae @F, 181
=g #9o) A% AUk FES o A7) 29
=Y 7 15U PR/l EYLA=GL un
# 2% 293 FES o A712BEYA ek
£ EE 423 RROAEL o= & WEA 9
S wAse 2ol obde FATh B A
Me sUERHC 7P 94 $AEAT Foly
7] w2l Fel FHHoZ BASHE RRO 4
9% EE9 A% s Jeht Zoln

FES of vk 2 98¢ 37 Rsh= ¢ 8

Stk & ATAAE 3 4F 1 2Hoz g

A9g ARAT BAFH 2WERHBOE
).

A=y =3
FES ¢ A7|AREYS 7715 23] 2P &
A7) WE] 2 P 1 POz ANAYL HAa)
& Pusits dee Wit

o
N

E QA7e #gsAd Ay AR @
FAIE ] 2 9(2001G0101)& o} o] Fojzion,
olo] BAA oA FAEPUL

-132 -



il
o

Fn 2

(1) I.S. Bendat, 1980, “Modern analysis procedures for
multiple input/output problems”, J. Acoust. Soc. Am.
68(2), pp. 498 ~503

(2) J.S. Bendat, 1976, “Solutions for the multiple
input/output problem”, Journal of Sound and Vibration ,
44(3), pp. 311~325

(3) M.E. Wang, 1983, “On the application of coherence
techniques for source identification in a multiple noise
source environment”, J. Acoust. Soc. Am. 74(3), pp.
861~872

(4) AF. seybert, 1975, “The use of coherence techniques to
predict the effect of engine operating parameters on
diesel engine noise”, Journal of Engineering for
Industry, pp. 1227~ 1233

(5) W.G. Halvorsen, 1975, “Noise source identification
using coherent output power spectra”, Sound and
Vibration, pp. 15~24

(6) R.J.Alfredson, 1977, "The partial coherence technique
for source identification on a diesel engine”, Journal of
Sound and Vibration, 55(4), pp. 487 ~494

(7) MW, Trethewey, 1981, “Identification of noise sources
of forge hammers during production: An application of
residual spectrum techniques to transients”, Journal of
Sound and Vibration, 77(3), pp. 357~374

(8) C.J. Dodds, 1975, “Partial coherence in multivariate
random processes”, Journal of Sound and Vibration,
42(2), pp. 243 ~249

-133 -



