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Applications of Digital Image Processing in Microscope Images
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ABSTRACT

This article reviews the applications of digital image processing program in
compositional, structural, and morphological characterizations of microscope images.
Microscopes can be classified into optical microscopes, electron microscopes and scanning
probe microscopes. The essential technique in the object analysis is the image segmentation
which can be performed by the thresholding and the edge detection. The progress in research
on different types of microscope images indicates that the characterization of composition,

structure, and morphology can be effectively carried out.
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(scanning electron microscope) #38l38n31 SEM
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N15USEUIANANTNAINIA

aa v A a

n1sUszulananInAIviafe tnad
2UIUNS Sedane3Tiudng q ieadestunis
fudumsiunndadia laeflgauszasdndniiiovh
THandauainddu imuisdmiunisdily
Uszuranaluduneudely Tasdaulng nas
Uszuranan1mazUsznaudisduneusiig 9 i
BuduaNnsEUILNITS U nszUILNsYilEnm

HAUALTANINTUNRIDNITAITAAYQYIUTUNIY

—~

noise) NMelunIN INABINITIATIERIRgIUAIN

v =

2ADINTUNDUNITHUIAIUNIN (image

Da

segmentation) iawUsdiuvesinglunmeanain

2nnds MINTUSIRTaINII IR ETLaT AU
TayaBaUIuIn Wy u1n JUNTe § uaziianig
vo¥ng (usu Fedummirdeyadaiuoumani
lUnsvsinazasradussuu fazamnsailuly
Uselovtleing o e 1w n1sAnLeninsansanmnIm
YRINIHANINITNEAT LU TruuAnkendulyny
(Sirisathitkul et al., 2006) WaZAITINAIIULAVD
5uiaﬁu§‘u’1’aﬂ,§75ﬂ (Wattanavicheanand  and
Aroonyadet, 2005) 1Uudiu n15ias1zinwluu
PIUNTLNNY 15U NITILATIZRROUNIUTalae Y
NIzUIUNITUTZTIIANAN LA IATITI8UTEAIY
Wigy (Leelasantitham and Kiattisin, 2009) way

ANSILATILTAINLSAUIAILNTEUIUNST



1092

KKU Science Journal Volume 40 Number 4

Review

mathematical morphology (Sopharak et al,,
2011) Judu msdieszinmluaugaamnssy
19U N15052991 bump T flip-chip Tagld fuzzy
filtering wagn15UszulIanan I (Kampracha et
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1 9 Famsiaseiieaenegldiaaiuiy Ju
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A 1 uidlalefosfuundu 0 Fefudasonnw
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nsudsdruamdniandeiduiiton Ao
nsAumIveuesIng (edge detection) \Uuns

[
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Santis et al WNAUDANS

Uszunananinlaeldaru image processing
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YOUNMN LoG Tunsnsaaduiduveuvesingdmsy
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nsUszalananIwganssAddianasouslia

#84n31A (SEM)
Midoh et al. (2007) lalds1u scale
space ﬁumWﬁ;amiﬂﬁﬁLﬁﬂmaumﬁmdaqﬂimﬁﬁ

o

waasunu e dnvuiaingauduneulugun
4 %4 L%

d
5 Gusudign1seyinglunin ntulssuiu

Foyrasunmuiiindulunwlegly 2-way ANOVA

Start

A 4

WAZE313 gaussian and gradient scale space
éﬁgumauﬁiablﬂﬁﬁmiﬁwumﬂL?MG’TW@W@U’?&]Q
d1115uUn1991 edge  tracking ndusiunis
edge tracking LAY IAUUIAYDITINY Wnadileun
Wisuifisufunimiderfuiivssuranades
fflunshumveunIm Canny Sewuinsvinae

LY

989 Midoh  dia@usiiusz@nsaimunileninga
AUTUNTAUMIVRUATN Canny TUl309A15ANEA
dygusuniuiazaUgnaedlunITnTIITULEY

UDU

Input Image 1 >

Conducting edge detection to image 1

A 4

A 4

Input Image 2

Conducting edge detection to image 2

A 4

A4

Selecting the computational

domain for DICM

Filter operation and binarization

v
Calculation for Displacement

difference of the two images

I

Combined binary image 1 and

image 2 into one image

End

5UN 2 ddultveanisussItaNanI (FnuUadann: Wang et al., 2010)



UNAIY MANTINIFENS 1. UN 40 aTun 4 1095

Stepl: Read Image

I = imread(filename);

A4

Step2: Convert RGB to grayscale image
I = reberay(l);

A 4

Step3: Edge detection
(a) Canny edge detection; Thresh = empty,Sigma = 2(default)

BW1 = edge(l,’canny’);

(b) Laplacian of Gaussian edge detection; Thresh = empty, Sigma = 2(default)

BW1 = edge(l,’log’);
(c) Prewitt edge detection; Thresh = empty, Direction = ’both’(default)

BW1 = edge(l,’prewitt’);

(d) Robert cross edge detection; Thresh = empty, Options = "thinning’(default)
BW1 = edge(l,’roberts’);

(e) Sobel edge detection; Thresh = empty, Direction = ’both’(default),

Options = "notthinning” (default)

Stepd: Fill area
BW filled = imfill(BW1,’holes’);

|

Step5: Tracing the exterior boundaries of objects as well as boundaries

of holes inside these objects

boundaries = bwboundaries(BW filled);

'

Stepé6: Plot all edge lines then show result
plot(boundaries{k}(:,2),boundaries{k}(,1),’r’,’LineWidth’,2);

End

JUN 3 uruninuanstunaudi o lulusunsudszaananmaddldanudanesivdmsunisaunveures

o

999 9 (FAwUasaIn: Phromsuwan et al., 2012A)
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Uil 4 ananndesganssatiawasnmiiisusdinanszaulules (a) neudszuiana (b) n1endins

Uszanawa (flun: Phromsuwan et al,, 2012A)

Vs

Specify a object to be measured

-

Estimating the noise level

J
}_

-

Constructing Gaussian and Gradient scale spaces

-

Determining a starting scale for edge tracking

—

] Noise estimate

.

Edge tracking

J

.

Object size measurement

J

JUN 5 nnsnvesdane3fiunisinvun (fiauuasain: Midoh et al., 2007)

Mogireddy et al. (2011) lalde1u
support vector machines (SVM) Tun1siden
fanosAunIsuUsdIuA WA gaNd s unslY
UAUNN particulate matter (PM) ASEUIUNT
Uszmnanan milgdauusenaunig 5 Junoudsil
TUABUN 1 1303100158 1udayan N (image

. = A o v ¢
reading  FaninAdruliduninanssadl

Siannsauriindainsinvuin MxN finwa Junay

v

7 2 Wunsusyananaiesiu (preprocessing) &4

[

Usznaumensmandygiasuniu tneidygin
a o

sumuiindulunndidnvaziluge 1@ wazses

YUIALEN NISATAFUISUNIUYNLALAe NSl

(A7)

v

31U median filter MnuwilAnmaNtaievinld
Tnguavainndelainuuandeiueg1adaiay

Funaud 3 1JUNITHUIAIUAINAIENTITITUAD

ANDUNITAUNIVBUNIN Sobel  AItUTIFIU150
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LBSUAUAIYNITITI1UTAaNDS U connected

component labeling tWomuuamILavlAny

v
' a
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'
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UANwMEAU 9 WilleaanTnglsunssiiauns
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v

F9A0IAIUIUAINIIIALNOS shape factor #3530

form factor (f) Fadudnsnaruseningiuives

o £

Taguaziduseusy Juneun 5 lauinisunudeya

q

(representation) 1agld91UATN19aDA 11U Wy
doyalugiuuunsav Falaunsy wazn191s
uenand unauddilananitewensuislugs

PRYINTIUAUNIN SEM dnSunisiAsieu

v a

AMANYULYRY PM  waznanialendeLduvnd
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FanAwIsivan

3 o~
mag WD HFW

“ HV  |spot| det
1000 x|20.7 mm| 149 pm | 2.00kV | 2.5 |ETD

JUT 6 2N SEM vasunmiisuwsiminszaululag (

Phromsuwan et al., 2012A)

nsUszanananInganssAuBianasousiin

da3u (TEM)
Ortalan et al. (2009) WwwARALINNS
Uszananan1munussgnaldau WeAnwvouInTY

wazeun1Auly  (nanoparticles) 3N NABY-

Phromsuwan et al. (2012A) Ussyndld
watdan1suszuntananinlasldsru image
processing toolbox Tugandwis MatLab vie
Anwunnidisuwimansedululasfidanszsise
NSLUIUNIT X-ray  lithography  laglavianns
WisuigudanesiudmiunisAumvauvesing
719 9 Aunmganssaudidnaseuviadeinsin
(SEM)  iiledumidadidunsfunveunini
wangaudmiunmsialluamud fuandugui
6 Baiinsyurumafeduiufieduledreiu uagwa
vaamaiUSeuiieuaguladn asldaudniunis
AUMIURUNTN Canny Wag LoG Tun1snsiaduidu
YouredingdmiunnganssaiBianaseusinde

N31%

a) NEUUTTUIaKa (b) NenaINISUSTLIaNE (MUN:

n31a91 (low-contrast image) Va3 TaRNIAIY

¢

mnliaduaus lngdinimaie STEM ansse
didnnseuviindowiiuresyivasnoudnnesid
aun1AlUTEA VU TUIATNIYINNITIATIEY B9

WMATANTISUSEUIANAN NS UAUAIENITAIUNNS
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AUV UYBITNYAEAIANTUNITAUNIVOUAIN
Sobel, Prewitt, Kirsch, Frei-chen 2MnA WHaaNs

£%

NUIT A5ANLTUNITAUNIVBUVBITNOAI8H

9
ANTdUNITAUMIVBUAIN Sobel Tinaawsininis
U q wdntuhamildluussnanade LoG
\ierdndayayasunau nihamdildunuu
AMULTUAIETUAINEIBNTZTUIUNTS non-uniform
illumination (NUI) uagiiteviliduveuvesinglu
AmilauANTALINTY FaRdunsEae image
sharpening HansnAaosszyliin leuszendly
wmadansUszaanan gty vildaunsadn
VWA AUIUAMUNUILUY UAETEUAIUNUIYDY
aunmaululd wazanusaseyvounsuls

Wojcik and Krapf (2011) Tdsuzondwas
MatLab Tunmsihiauetuneunisuszananannds
19974 Shannon  entropy Tun1sanfiun1saumd
yauvesing tieadissruudanunsaidiuazia

unvasgnIuluseduuily (nanopore)  Wuu

'
=

L= ¢ <) o a v v
Sealnduazidunisanidunisuuudnludd &
TUABUNTANLUNTAUNVOUVDLING ATIFTULEY

vauvasgniuluszavululuandigainndes-

anssmididnasouriadesiuiu dufiunslae
1%397u Shannon entropy filter Fudumuman
dwsulalunisAiuieaia Shannon entropy U84
fintwaiegluuIamvuin 19x19 nadnives
N3¥UIUNTTHAD entropy  image waaantu
Usgurawaniu entropy image 8nasedae
Gaussian filtter \lordndaIsunIu wax
fuflunstuneunisudsdiuniniaeldaunis
mMuuaAnIvlaanieis automatic thresholding
Fanmuadnialadunnluuiuszneudieidu
vouns q wazarusarluldlunisiaidusiu
Audnaale

Phromsuwan et al. (2012B) Uszqmﬂ%’
matlan1sUsrutananinlaelyenu image
processing toolbox lutaWdwis MatLab vie
AnwoymeausimanmunlumdnwanAdufidaasg
nUasenall  lagldaudididunisaum
YBUAM Canny  @MSUNSTAUMYBUYBLIAG U
Anganssaudianasouriindosnsin (TEM) @3
uandlugul 7 uaganunsaA1tIiNIINIEINeILIN

vosounAle

Number Detected = 435

Mean of diameters = 4.62 ni
SD of diameters = 0.52 nm
Mean of areas = 17.00 nm?

JUN 7 21 TEM  veseunawimanuily (@) neudszanana (b) atendinisussanana  (\un:

Phromsuwan et al., 2012B)
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