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Enhancement of Ultrasonic Sonoluminescence Image Using
Digital Image Processing
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In spite of many studies of the acoustic field visualization hy using sonolwninescence phenormena. the
visualization method has not heen used widely because it needs high acoustic intensity o get the
luminescence intensity enough to observe. Recently, the digital camera with high resolution and big memory
makes it possible 1o get the digital image data even though the brightness of the image is too weak to
observe with naked eves. Tn this study we investigated the variation of sonoluminescence intensity with the
acoustic intensity from an wltrasonic transducer. From this result, the inverse function, which makes the
tendency of the varialion 1o linear, was obtained. Using the order of the inverse function, we can expect a
matching function. Applying the matching function to digital image data, the distribution of the histogram
could be controlled appropriately and the image fiom relatively weak acoustic intensity could be enhanced
by the method.
Key words: Sonoluminescence, Digital image processing, Matching function, Visualization of acoustic
field

ABK subject classification’ Ulirasonic and Blastic Waves ({3}
LME

Soke) WAEAS VIS Sk Wo R Bojew
Z (Hydrophone) & o183t} 24 o] 2usg

ARl 2 2 F (kimimj @pkn.ac ko) A Zagstel EASSIE who] Aol [1-3] of
608-737 FLA 27 T3S 599-1 FHCNSER KjeAnpstoyst
Sapst}

(Mt 051-620-6349: BA: 051-611-6357)


mailto:kimmj@pknu.ac.kr

410 ERSARRI) NP6 KBS (2007)

YRS BFAR] ZAHAE S 4= 9 uhd afe] A
Big} ol &3 Alzto] @ FHchs WS 7R el
umzﬂ A B SulE ZJASksk Hh)
5ol 2 SU] 2595 PRt AFa)y|
A (Sonolurmneqcen(,e) 4ol oJgt uisg @RS o
S3h= ghlo] ¢ ‘4 o[2|gh st RulyHlA AL o8-
3 22 7PAZPRS AL u) g} 7Hs) Ao 2
o] BRIEAE & 5 Qloks AHE uiof ghe A
Aelojgict (4-7) ey A Zoldiis 4L 97
S oldoliAgt URYEE] W) Gofl AehF o okt 3t
S USH7|ols AP L3k o[ off w2 4
FojdldlL @4k ol 83h 50 THAE S 1 Ao
® ST ARIAOR 128 62 27t ) ¢t
= folMe, ol9h TR (S u sk s, o
4 dlojE9) AR Aojsh 5~ = AT
0|83} FRAHA AT rp AL o]a2)S AL 4 gl
S At [8-9 slARRelzt oatel aiok )
ool digt »H PEepn & 4 Qi) skstuly)4l
2 AAS s GARL Al-Zo|ylAd 2§t Hh &
o) AASY oldollA LAYsE7] whizof) A} dlo)e]of
BY 7t Fekdoly, o= A kY By
°|¢7| AlZIch, w2td o] G4 YAE glojee] £E5
FAB= “"‘ﬁoa WAV e FeuldlA o]ul
L2 TRl A1) By
,jo}-— 3%k (Matching function)Z ZH=
oI5 A3 vy ofgt SRR YR

A9 oINS g o Uk

™

=3
7t

2|
|

i m]r
m)~'

)
nQ**

},

2

-)« e

22
2 oux af
=

i
)
a1 -
Ko
—1

I, Opes (Match function)?] £

2k E0YAIAL) dg 7o) Mgl Qubdoz &
ool vk £ A" shejclel oajA Qejz)i of
n]Z[_] glo|E)i= I dAike] Ah Aol Fole Ulehdick
+ A=l olEE dioly 4t 4 B2E Yehe
,«OI S|AEolt &, 71 ofF 2 AL 0, 713 ut
S 2555 vhehll shike] Wgke] val Ry &
=3
J7 12 ERARAO 53T 1773 kHz, WARS:
QF 250 kPaQl 7% WSt A 2oyl alA @abof oat
o] ojxl ofnjzje} Dio} it S|laE M BEs Yehd
Ao}, o] oju)x|= A 7hefl2} (CANON EOS 350D)

° A
T
)‘-_
s

32 X

Z olgsto] g AIE 40FL Al ZF3iiict
22 1 (oA & 5 o] A TojgllA o)n|z)2
3| AR Teo)d |l (Gray level}2| OF 2tho| A2

Hoi 8T 982 ¢ % Uk ol 4t Hiet
o

o] Aol QAR oIS Lotz F7H
025 2e5F0l F T Tl We oL
Lhebat 7] whZolek, Lefut S o4} geiol
o stelehs Soko2 ST 5 9 T FUS
dEs 24 o ool Aol oleid o] e

Shhe] ARES 2zstel & o) B desupial
2 olnlAZ S 5 ik o) o A oj s
5 pahit o] gl lofal ofnlx) Hlo|e|Z Agsh=
S AR % ol meb 2 Ao SebiE
o 42 serolisol yu) U e vaiae
e s AgEo R ok ofF e A
8 oimAig v

SOl W2 AT 24S St A9 AAE S
29 Uehlgle), oful, EMATAREE WAjss 2o
2 pgio R E Tan Hold AGold slo|mes

ojgstel Sl AkFuipdizo] Wy AEE

500 1000 1600 2000 2500 3000

(a)

Number of pixel

(b)
28 1. AEFUMA SAIOZRE] Ho{Zl 0f0jA] Y SIAETY
Fig. 1. Image from sonoluminescence and its histogram.
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Fig. 2. Experimental setup for measurement of
sonoluminescence intensity with sound pressure.
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Fig. 6. image(a} and histogram(b} after the image
processing.
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Fig. 8. Variation of image and histogram using the image
processing at 210 kPa. {a) Original image
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the image processing (d) Histogram of the result
image.
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