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Hids: segmentation, thresholding, otsu, niblack, sauvola, image processing

Abstract. Image segmentation is a prominent task done in computer vision. Image thresholding is one
such technique in image segmentation. Thresholding is a method of categorizing image intensities into
two classes and on basis of that yielding an image which is a binary image, and ideally also has all the
fine details of region of interest which an image should have for analysis. Image thresholding is widely
used as it reduces the computational cost of processing the image and makes processing feasible in
real world applications like medical imaging, object detection, recognition task, character recognition
etc. This paper dwells into the depth of thresholding techniques to know which technique can perform
better on all kind of images so as to extract region of interest. We found out that not every technique
is good for all cases, Otsu's global thresholding is a promising and faster way to segment and generate
a binary image, but works well with images having negligible noise and region of interest already being
very much clear in original image. Whereas the hybrid technique used are combination of global and
local thresholding.
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1. af=g

U digital image Hd ¥4 ¥ R coordinates ®T two dimension T g | A WIfoTT
f (x,y) image Eal represent AT (Gonzalez & Woods, Digital image processing:
Pearson 3" edition:2018) | coordinate (x,y) & 4T T ¥ W f TP positive THTR
quantity arg S image & digdr & AR HRAT]| function product & =qH
e fo T S el &
fry)= ilxy) x r(xy)
ST i(x, y) T W AT B AETE,
r (x,y) 331 gR1 vfafsfea Azt ot wEn g1
Digital Image Processing Ud U1 & ©, el Computer Algorithm & IUTNT & 1Y §H
digital image Cal process HR I&d gl Image processing WWB%’W images |
JUTRT ISR w1 31 98 analog image processing & J;J;:bl@l@ ®s WAe W aar
HEEIN segmentation, digital image processing &I Ugdll 3{TIRTSH HeH § (Khan &
Srisha et al,, 2013)| Image segmentation DI, Th image DI, T B digdl o JqH
gl ® faHTior 3 1 uforan & U # aRyId fosan o1 avd 5| o 6 ude
TG BT & 3T 310 § T g1, Afs od &1 a1 S THg! &I &= § @1 A1l g, af d
far uefRfd #vd § (Pal & Pal et al., 1993) | Image segmentation & faftr
applications &1 3aTeR0I & forg, digital image T faftre aﬁ-aﬁf CRERIE sky scrapers,
Sifad TTfor) & Uge &= & W1y a¥g &1 Idl T 4 e fdd g | SHHBI STanT
Computer Vision & BT oY face recognition, object detection | qqddr EACRISIG)
21 3BT SUTNT objects B track B # + forar ST B, I<TE-01 & folU U Geaian
& GRM ball B track BT, fhdhe T bat & movement TR ToR &, AifSa # faret
fad &1 geTdd DI track HAT 3 | Image segmenation & ferg ﬁ techniques
ﬁwaﬁﬁ%mﬂ-ﬁwlﬁﬁtechnique H@T%Gﬁﬂlﬁwaﬁ images?ﬁ‘m
33! | S 81 (Pal & Pal et al. 1993)1 Eﬂﬁ'T algorithm image Gl intensity Pl value
¥ distribution & YR TR develop Bﬁﬁ% Eﬂﬁﬂ images & Th T H 1%111 oI
algorithm, images & Wﬁ%ﬁﬂf 3=y URumy 81 ¢ Tt g segmentation ﬁ
37 faRiwarart o off Rk wrar g <t image ARG H 8 (Yogamangalam &
Karthikeyan et al.,2013)| Segmenting process Gl efficiency D! TR, 3w HTHR D
d 3R 9P segmenting result & TTY dgaR shape connectivity g [(Kannan,
Gurusamy & Nalini et al., 2014)

2. g & gHiem

2.1 Global threshold
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Yg 31 Images WWWGTW%W foreground objects 3R background
objects dI intensity faaRuT SIS Bl (Bhargavi & Jyothi et al., 2014) 1 =, image
P binaryﬂﬂﬁ%ﬁﬂ@valueﬂ:ﬁﬁﬁ %I Pixel I intensity value \_rﬁTFUIT-lTﬁTI'sc
threshold value ¥ 31 B, ITH! foreground % U T qHET ST § el pixel value
TUHET AF S &4 81 39 background AT ST 81, single value 1 UM faftd aRien!
Y B S Gl 5| T MM D! T Y T § S 0 Y 255 & I TS value BT ST
threshold value & &0 H &xdl § 3R T 3% value U & & AT result &
ST HRAT 3R D! AT BT Afch $HD (o Igd TR TOFISH B SHTT=AH T Blet o
(Kumar N. et al., 2017).

2.2 Local threshold
ao—éaw, image &I binarize mﬁ%‘ﬁﬁm single threshold value Wﬁ@?ﬁ%l tl?@'l'st
TS T 3 P AL &b HROT, single threshold BT IUANT DR image I binarize
HRAT 3BT UROTH a1 Sl 8| 31d: S UHR B images H Fs threshold FeiRa fog
ST % (Bhargavi & Jyothi et al., 2014) | 3?13[ image P block T window H fautford fasan
T 8 3R iR Ud® WS & AU threshold &t TT0MT &1 S 8 3R block & &R pixel
value TR @R f&a1 SITAT & (Chang et al,, 2011)| Global threshold ! & H local
threshold faf¥ Sirar computation H & | o o ga Fig.1 T ¥ ¥&d §, threshold
image 9% local properties & 1Y pixel value R R Fdt (Bhargavi & Jyothi et al,,
2014).
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Fig. 1

2.3 Hyrbid threshold
Local thresholding 3R global thresholding G & ATH &1 U &R & fATT Hybrid
thresholding @1 fa®fRrd fasdm 7| (Kuo, Lai & Lo et al., 2010)| 390 Ja FU T, local
thresholding RERICRCIR global thresholding dPp-b BT T AT SGAINT fodT SITeT
81 T& global AT Yoot Feiia &t St 8§ 3R &R block AT window &t Ta local JHT
fffed @t STt § 3R dEIUR 378 ¥ U {1 T & pixel TR SUTN BT ST
&1(Kumar N. et al,, 2017).
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Local T4 global

29 method ¥, 897 faftd Wi & image @ faHTRId o537 & AT global 3R local
threshold &1 SUaNT fdar| g4 grayscale image Eal binary image T ggaq & fog global
3R local threshold ﬁq&wﬁamﬂaﬁ%l Udh global threshold &1 TTUMT otsu BI
ﬁfﬁmﬁwﬂ%mﬁ threshold (maximizing the between class variable) CIGIEE
TR B UG TH B il fobar ST 81 Local THT &1 TTUMT & aip! F i Sreit 8 5t
2 aftfd §| 3R mean 3iR standard deviation &1 UGN &R YHHT &1 T HRT & |
T sliding window TS T8 & FoRIH §HRT A& pixel p & H% H g1 window T 3THR
29 e § i foar Srar 8 i 98 local details P TRET w31 8 SR I1Y 8 noise
D HH HIAT 8| 89 TS S variable BT UM B & S window & pixel T IS ST &
3R Ig 0 9 AP § 3R global JHT T HH BIaT ¢ | 37 Gedl BI UM I3 & §TG, 89
3d ¥ A9 IR 4 39 target pixel & fou Te binary value oI fRyifa & I&od ©;

1, i(p) > global threshold
g(p) =< local thresholding, global thresholding = i(p) > S
0, i(p) <S

(Chou et al. 2005)
EEE (p) = grayscale pixel D e,
g (p) = target pixel P e,
Niblack method T SUIRT ®d §Y Local threshold:

SD

local = {mean - —
threshold { local globalipreshold

(Niblack W et al., 1986)
sauvola’s method WB’Q@"TWE’Q local threshold:

SD

localth hold = {mean *1+k [— !
resho local globalipyresnola

(Sauvola & Pietikainen et al., 2000)

3. YRS soawT (experimental setup)

3.1 Dataset
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o imagesaﬁﬁﬂﬁwm%astandard image 3R gAY Ui images dT Udh
W%,ﬁwwm%mmﬁmmﬁ?standard imagea'ﬁ
Heg I U6 DI 3 images TR fHT T 3= 1T o A1 A B § AGE S|
Wﬁﬁﬁﬁﬁimages%ﬁﬁﬁﬂﬁﬂ@%

Fig. 2

Fig zﬁqﬁuﬁﬁa%ﬁwwmmmw%l image a) CARGIRE image
processing algorithms ﬁﬂ%ﬂ%ﬁ%mmmw% S MIT & under
T g 3R ITINT 37 & o T 81 39 Bfd BT 3THR 256 x 256 BT YA & | image b),
1973 9 faf¥e researchers WW@@WWW@% g Swedish model
lena soderberg ﬁ@@ﬁ%l image ¢), T 3R standard image % ISECARCL LI
fafirst qden! o Y-y utetsit & off fa1 a1 81 image o), T 3IR standard image
& forae! 897 ) ¥ foran 8] image 4), @ S3T B algorithms & Jer-TeTd fARAN &
ﬁm internetﬁT*:lT-ITTITIT%r [

3.2 qq:—hmavhq—q' preprocessing
AR TN ¥, 891 Ugdl images Cal greyscale images ﬁuﬁaﬁam%l CICE: AR
T+t Bfaai &1 400 x 4OO$W'GQ[&I'I'€IWEITscaIeﬁ'7€IT%I mmimageﬁ
processing @ 3{TI-3{THT 3MBHR P fefdT b faAT S ¥ b off I | 3% al
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LB image histograms JIR fHU § 3R fh 3= normalized histogram T gfeafdd
o) TR 1 370 IR U &R+ & 1o 399 3d normalized histogram TR §HAR

algorithms FﬂT(Lﬁ?Q%I

3.3 TANT raford foar wam (experiment conducted)
BH 370 TR H G debeiieh| BT SUANT fa| otsu &1 thresholding niblack 3R
savoula & A1 & TTY AR BT TS O U hybrid TH-1d §Id 8| S dh-i1dh| Pl
python ff?ﬂ?lﬁ?_iﬂ a1 g 3R B'CRiT:H dataset @I 3 algorithms UX threshold image
S & fore T fpan man g1

4. JaATHD fa=ayor (comparative analysis)

4.1 otsu 3R niblackﬂﬁﬁﬁ[ﬁlwmgﬂf hybrid technique
o Y N4

LT

gﬁ’%ﬁols
‘ .
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X T
. : %%%ﬁof
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Fig. 3
i o afvomet & <Rat T § fop images 'E['EIEH HfYF noise 8, Fiifs neighbour pixels
I threshold TWISH & SR fordl AT 81 image b H, fhR +ft, TRomy S8R § 3R object
ﬁﬁqﬂmaﬁé@ww% Sdfdb image ¢ 3R image e T, characters U310 g Ao
noise & TR-TH faaRur & HRUL, GROTH & noise, 31 ot HISE §1 image d H,

foreground object P S/ ST Gl % Afp s%lab MY, neighbours H WD noise Eﬁﬁ
& HRUT YR 4 3R 2
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Fig 4.
Image a §, S 8& o, [FARTHH object fa@Ts < 61 & A 9gd W &1 51 image b
% UfRUMH S8R § SR i foreground pixel D WAT F R B image ¢ 3R
image d T H1s 35T IR 81 faxan 81 8| dd-ies § o 1T, local neighbour pixels
@Wﬁﬁ%%ﬁ?@“—ﬁm@@%@ﬁ%@%l imagecﬁqﬁﬂﬂﬂ
&I@Tgaﬁv_ﬁﬁv_{@[ background noise & 1Y, foreground pixel Wy ¥ 3 fawrs T8t
R

5. feed (conclusion)

g paperﬂﬁﬂﬂ?ﬁ%’ﬂe{ threshold techniques aﬁ%ﬂéﬁaﬁaﬁaﬁﬁmaﬁ%l LG
g A &1 DRI B1 g B ot YR BT images TR BT technique IR TeRH R
Eﬂ'ﬁﬁ%ﬂ'ﬁ region of interest ApTeT 9T o | Hég 6H'}I gg oG Bt or;lsr it technique
gt gbR Dt images & foIu 3res1 UeRH 8l SR U1 X 81 otsu's B global threshold,
binary image ®! generate TR & AT T SHTRATOH® 3R AW ARIDT &, T T S8l
images IR 35T HTH B 8 A noise agamsﬁ?ﬁ%l Safd otsu Bl local
thresholding & TTY TANT B34 J $3 dgaR URUMH fd § e af st Tat 81
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