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ABSTRACT &

In this paper, the ability of different edge detection algorithms in image processing were evaluated in order to detect
edges in cracked and non-cracked paddy grams With using front and back lighting techniques, appropriate images were
prepared. Then two methods of gradlent -based edge detection (Sobel and Roberts algorithms) and Laplacian-based edge
detection (Laplacian of Gaussian (Log)) were used. To evaluate the performance, the output images and Shannon entropy
of output images were considerged..Jhe results showed that the output images of Sobel algorithm has the best performance
on detecting edges and crack lin€s, in the cracked and non-cracked grains. The weakest performance was related to LoG
algorithm. The value of Shanneh entropy obtained from output image of Sobel algorithm for cracked and non-cracked
paddy grains was 0.7073 &nd 0:7830, respectively. While the value of Shannon entropy of output image of LoG algorithm
for cracked and non=cracked paddy grains was 0.2548 and 0.2492, respectively. The results of current study can be used
in other steps of |mag‘e processing such as pattern recognition, feature extraction and classification.

Keywords: Im‘age processing, edge detector, entropy, cracked paddy
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a) Image of non-cracked grain b) Image of cracked grain
Figure2. Images of non-cracked and cracked grains
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Figure 3. Edgé types: (a) Step edge, (b) Ramp edge, (c) Line edge, (d) Roof edge

(519 ) o 5 & (0) oz 4 (€) o it ad (D) cislaly ad (@) :ad il - ¥ U
o RNANJC NI BUPR IR S-S R
sokate 4 OLol, SIS s gl so 00ls il diin LI (y8L 5 poal gl Grde (18,5 aawly ad (bol)S 5, 5o
ol alawly .\Qain, 1989) 04 o0 0ausls jb Jluzud pglas 0 Olas g, (o bolF by, awl a8 5 1,8 solitul 590 4 a8 dcwle
ol i Sipelnsal ;0 Sl (53,5 JIpls alanlyy Joo (ol 99 oo Al gl G090 5 Bl la Sy ;O Fie Slb o i pga
B Y) Slaiin 5 f ool 5 ks sy 57T o e 10 45 33 55,5 i 5 4 Ul 4 (s

. Step edge’

. Ramp edge’
. Line edge’

. Roof edge’
. Gradient °

. Mask®



0
SilSo (qwikigo (oo 0 SIS (puodd 3 )% @

O 2 & gl 350 g poianson g9 g &
d"."’{":y";’.‘(‘j’df“‘"ﬁ' l\..‘.l.\..z niversity
I
v =alrenl =g = & M
7 \ay
:J.Jso Cewd ag (V) abaly 5l ol oot ools las M(x, y) b as Vs Jlade
M(x,y) = magnitude(Vf) = /g% + g} )

G S i 5l Lol b aSul @ azgs b aans oo plis 1 (4, Y) Slatee jo (LolF oy caz j0 Sluss 5 M(X,Y) &8l o
5005l g yedeme )b SO MK, Y) Lol S alojlail o ,5] Cawsds gl aSnl s a Lol sl o Sldes SO opl pls calongl Bluoas

090 g0 00l M (X, Y) desle gl 5 (as sabal, 5l jslate ok 4 s Jas &8ly 0 2 ] e

M(x,y) = |g.| + |y (Y‘)\
5 o drmalne (F) (s abalflif bolS
_ -1/Gy
6=tan™ ) $ O

ool alais o 30 (LIS T 1 ogee ad Cya ol ol (6T ol X jeome Gulul  aygly el jo aS
“ . e PO . 1 e . :.—\ o . &
Au.wsjj_\ls d.la.»‘y k)"}”’ )&LQ.C 9O (e (e Ml?bc .0)‘0 ‘:‘3‘)5 Q)J)U J.vs.w )XLQ.C sc\.J G)L“)&KKLSLQ P9y ° &9.»})&1.0&

:(Dharampal & Mutneja, 2015) o 38 o plxl 6 oS gas 1o 55 sloolis
1 0 -1 1 2 1
Gxr=|(2 0 -2(*A and Gy=[0 0 Of&A )

1 0 -1 -1 -2 =~
aia |y soges slaad (g3gee g OB 5 (G (B ez 5> Fiie) WiSee Catin |y (B gload jliny (B g Ol
Sl e oS iblis 53 e soliiul (1) alaly 51 (s35as 5 o8 Lbaddlhbes zlal jshite a4 (Gy «so90s S o Fiken) OIS oo
Syl e ad Glyie 4 adl i 0ad s dliul ax Jlade Sl ol S
ety Gy 5 Gy b 353 o SIS 5 S5 05 15 (F) el SIS 3541, Shac b ad (g5 IS8T olony) jolaie a 135 oy ko
Sl (2als” Js 4 Shee ol dplone S s 095 0 4 BalY) alal) 5l ad sl e g ige Slos aiilon (gom dl>jo 50 ]
O (Arora & Kaur, 2012) coul bo Kloe plos 31 s o yilo

oo o 1

Gx_[O _1]*A and. \Gy—[_1 0]*A *)

2 7 oS olasl 1 el (g jlas ISCET Y- ¥

. . N\ A 1 . e ; gL T .
e el i LSS 5 Lo Sy )55 5 s s 5L ST G o b by iy ol 01 b o S5
polie g oited 0B Bl g slaad Jgl gt b lad e a5 oo e slaad 5l pgo Fline ;0 yho bli 0508 oo )3 Lialesl 090 ad
AN .
125 5 OB g0y 55 1ol sl il e GlEST yio 5 yoae 45 ol 0 wilgi e 4 Gz IS o izl i o Wl a> ke 5l 55V

{(Nadernejad et al., 2008) sg o iy o5
AN

. Sobel’

. Prewitt”

. Roberts"

. Canny*

. Convolution °

. Laplacian®

. LoG: laplacian of Gaussian"



SwlSio (gwhigo (o 0 BT ot 3b
0 931 & gl 3ilSo g poiamns 93 A
T T A A
1 X242 _X2+y2
LoG(x,y) = ——=[1 == 5-le” 2 W

il oo oS e Sl 6 T o a8
oals las <5 JS 50 il S oo ooliil pgd Friie dmslone pslate 4 Oli G 5l e LY Lo ST g SLes M
255 o0 1,8 eolaul 850 i S (o sadosls lid Gl a5l Ol S L cnl 58 4y p3Y Laslons
0 1 0 1 1 1 -1 2 -1
masks=l1 —4 1] or [1 -8 1| or [2 —4 2] \)

0 1 0 1 1 1 -1 2 -1

s @l il (g ok s 5 285 15 ) 8550 oy Sl (255 gl bl ety ;S0 0 Shee 1 5ok
«(Vermaetal., 2013) cunl asloe B8 (1) abal, 51 5ls (gg,50 0

H(D) = = XiZ5 pilog(py) S
lidsy gobs sl Lg 1 alidg, s bslas) Jlaiod Py g 050 5030l 0T (519,51 o5 ol (s gl ardigeyo [ (T o o5

‘ el
? Com g b -Y

sloals 51 g gee 5o oY) JSb @ a5 b oo ooliiwl a5l ST (slapits ;63501 adS (gl o] ki A TLAB 2014a 33l 6,5 5l
3 ol gl gl oo (iou il pled 1 (6,900 598 (S a) plle laails jo wb)o?‘ Sy dialie [0 98 CunSl Gl o S
9 oaalive JB (F) Ui o by oy ,6301 5l 2]

. Shannon entropy’



>

. . ) ) 0
SilSo wigo (o 0 $S paoddd 3L % @
O 2 & gl 350 g poianson g9 \ &

na University

. A . ;
dl{ldrl/:hgbuf;tqﬂg.‘/u d]

Buali &

(b) Sobel 1@

(d) Roberts (©)

() LoG (e)
Non-cracked grain Cracked grain
Figure 4. Output images of the algorithms for non- cracked and cracked grains
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