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Morphological Object Recognition Algorithm
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Abstract In this paper, a feature extraction and object recognition algorithm using only morphological
operations is proposed. The morphological operations used in feature extraction are erosion and
dilation, opening and closing combining erosion and dilation, and morphological edge and skeleton
detection operation. In the process of recognizing an object based on features, a pooling operation is
applied to reduce the dimension. Among various structuring elements, 3 x 3 rhombus, 3 X 3 square,
and 5 X 5 circle are arbitrarily selected in morphological operation process. It has confirmed that the
proposed algorithm can be applied in object recognition fields through experiments using Internet
images.

Key Words : Dilation, Erosion, Feature Extraction, Morphology, Object Recognition, Pooling

.4 =2 2% e} e o Rolajel Pl A
o 2519) FUL 9% A7} oW o] BEI o
Ao B0l UBHGEE HHLAE PR O geis ol onel walom 49 gk olek

M SREEelel #& SYPIA W BREEE e gy onn meARL skl el 2

o] CNN(Convolutional Neural Network)2] Ze|Z T 71 gro] RS WA rRE TS Tslet

‘9_ =1 ﬁa] . o r i O — 0 =2 =232 (o] y =

ware WAL, Fpooling), RelURectfied  zopy garste g Ak & ook 7ot 2

Linear Unit) Soltt. HedolA ARGEE= AARE H] - s1 =

e e o ot e 4 OIS Mol AS] Sl Kol

A2 T ort, o°IT = T AL ol oS 1L &

ol FET 4L AED WL R g g e o TR B A

T whq 2 ol B9 Feito] $8e
O O b~ O 9»7\ . _1_§‘_—5 OE,

Qo] AHgEE AdY A%} ARl Bl o
[T 4ok oll A 9ol BBET Y P AL e ot e s o o
o4} Befidole 48o] Bhselote B0l St e doimer Exsa Aed &

=T

This paper is the result of a study by the Kangnam University Intramural Research Support Project 2016.
*Corresponding Author : Department of IoT Electronic Engineering, Kangnam University (jhchoi@kangnam.ac.kr)
Received February 19, 2018 Revised March 01, 2018 Accepted March 04, 2018



176 si2y=mMisrr|ass=2x H11E X2s

7] Qake ozt toldlold, ozt tholo]
B AR Qxgv 229, Bueln] ABe olg
%ol 9 AAE BE Ak Foleh. EAL Tto.

|

2 EAE QAeke Aolx= AhS F4517] s
A EY AibE ARESIGIHL

EA14]] g5Igo] 2= Aole EX A
Aol ARBEE AY & FEiA(structuring
element)g AAoH| Ad¥oh= LarejFo] Lt o]

of 5hi, 2 =Folli= SEIFdS 26 Ysith
wbA oeket FEja FolA 3x3 Rhombus, 3%3
Square, 5x5 Circle 52 Y292 A%sto] ¢ite] A
839tk

2 =FolA ARt X114 3 HAY, £

3% BR 248 Queigon Wy V1Ed AF
g v 7Tk g, Sxe] dike 39Y 7Y
o g3t M= WHos 1—4}— #ojojo] 43} 7
Y AMeElo] 847152 ek Ao 7lsslts £X

% a4 s
S5 A, 7, A S ISR ST 4

o
< &9 5452 2 AU e s

2. EXHX| St

2 =dllMe AR, S43E, SAKeR o

ol A P BxA] FANFS ARESo] 57
She AS AR h el 251 Sl =X
27| AAte] 7122 =4l Ho] ]O]’Eﬂ /“_P_E el
2] Fold BYe s EF=
sto] YU =419 9= -—?5\_01'7%‘/} 9——]1'EH She At
oft}. o]xF/Hbinary image)ollA9] o243} thol
gold ik Tt ot

Erosion : 7&B= (1, )
wEB

Dilation : 7 B= | I, )
wEB

o}7|A BE FE|A(structuring element)& E&]%
= Aol Iwe dHFA 19] ols{translation) 3
Folr},

& =2olA Alkske A1 FarEElA 2
YHYY2 R/G/B Aol sidshe 256 deolaA
Y Yoz Fafstol Azl Ilol2Ad /el
o] =3t thojglold Ak thEt .

RN

(16 B)(z,y) = min{Z(z+s,y+1t)— Bls.t), (s,t) EDp}
®3)
(I1® B)(z,y) = max{I(z+s,y+t)+ B(s,t),(s,t)EDpg}

)

o]7]4 DBE 440 diddshs Ad oItk
o243} tholglo]d A4k Y EARAES &
12 pFolA Agslo] AREl=Y], 1 A A4
o] @ XY (opening) AT 294 (closing) A4kl

ALt

o exyyt 32 AL 47 thgat At
AOB=(AS5B)®B (5)
A@B=(A®B)SB 6

o714 0%} @= ZizF @Iy} 3294 Aklolct,

3. SAYUY F
A wAlE ] g 2okl JEd AlAFAE F
2t slEdolole] a7t vl WA AIARIE A
St tH4,5,60,71. A4 AlLEOIA 9] LREA”]
T2 9 1 7Pk Flolole %4 OHH AR of
=90l 7P7ke Flolole AR 74
e 13L glojoi= ’“Zﬂo}“ Zo]tt.
d Ale A Az EF5E 3 EA
A TS Zﬂ Bl Qe & === A g
N A28} FdsHA A oo
YU 7%]*41‘51«1 A& HEske 2ol 28
St F2EA] oxdE gkl Basith XA
it ol8ske dIAE AEske Wi A 37
22 5 U OE2 A i § L o= A=
ARgo] 7hss }E} S-8zopol] Wt AL A AE
AU Be % 5 A FEIEOIA 1K
£ Aldsiy "ot oF o], Wi oA, ExA] o



Al g0l sigste 249 Atk that A

External Edge “(I®B) -1
Internal Edge . I-(IeB) (7)
(reB) - (5B)

Morphological Edge

B R At BANA LZE HH
A Folofol 28 49| JAS ZoPA HE
ok e 228 £ Porsks ol vl
ol th] Qatat Ado] Aeiulo] AHgEE Al
ol7] W] o|2A, tholdlold, Q1. A,
oNAE At olole] E45E Aito] Wasit
Aok Azl BEY 4 U F8U B
Aoz Thea} 2ol EALE Hit/Miss Q4]
th. Hit/Miss GRS ul2] B3t sfeto] Egwlo]
Lt 9AE Ak ol

Z

A

30 %0

fe®B=(foB)((feB,) ®)

7|4 c& complementE, BE 27§9] FE3St4A
A3 B1¥} B29] S oulgltt.

Hit/Miss @4tth= E O EX8A] AMAGE A
AR B4 8] FAELL FAGHHA S4H 3t
o7 HEHSP] 93t diteltt

o] YHsk= Hd €959 $4E Ak &
29 48] ohEat At

5, (X)) =[(xenp) \ (X & nB) OB]] )

714 \& A-dset difference)S 2Ju|gict.
2 (10)°114 nBE Ad BE n3] tholgo]lAd HAlGH A
o8 X © nB= 4 (1002 xdado)

XonB= X0 (BOBD - ©B) (10)
=((XeB)eB)S - ©B), n=12,..

snax| SR nais 177

KA choket WelE 7S 4 e AEA At
SHe BAIQY Aadoleis ZHlA ZlEAl 74
2 At dojolo] Zoloh AY, BEA At
dolo] -2 -8¥olol wet thyshA 1 E% W &
A2 AL 4 ek

2994E R/G/B B Bafshd #0127
U Qo] H1, AL E4EE U
of Qo] Hic}. Exelx] AL 0]83 o)X
£, hit/miss 54 F25H B2 wEst
o] Z4¥ B4 At Aeo] Z48 EHEL
Aeloz Wigsha B4 22to] AMgoitet aghe
oJlake drop-outtt AIAGS BATORA A
o= JeuEe A,

Input
|
R |
G
B
Grayscale Image
dilation
erosion feature array
edge, hit/miss l
skeleton .
weight-set
drop-out
pooling l
object
feature map recognition

00 1. 0000 0O0DO0 O 0000 oooo
Fg. 1. Feature extraction and object recognition algorithm
using Morphology

Loz B9 255 A5t BxelH o
oA WO 3x3 i 5x5 7do] AFEHE



178 si=m=mxssr|sste=2x HMI1A M2s

Adel geje Am e fUT 542 FEshe
AL B2 tofelA AT 4 9ot I8 20 gE
Hel #do] RS Uepich

o o 0
® o o 0 e o o °
$III e se s
e o o e o o L4
(a) Circle (b) Square (c) Rhombus

00 2. 00@O0)
Fig. 2. Kernels(structuring elements)

44 ¥
£ =RolA] ARl BAA WAL A, =4
3%, BR 9A2 Qoo 14 Ve A

B Wl 7Tk g, SxeA] ke JEd 7Y

o 83 2L Wilolet AN BAY A2E
o) 848 H30) 9] el BAsel Sl o

u]z] ZojA F=19)& At A, 19o], A=A} JAF
€ thdos A9S sl 19 3 224x224
47 HAE 932 UERT

. (c) car

(a) dog (b) cat
00 3. 00 000 oo
Fig. 3. Color test images

22 JHYdES R/G/B TeolaAY Fo= ¥
Rt & A7k SARIA LarEfEe] A8shks 2ol &
HHEolL, & =RollAls gl A5 Aol 7
7] YoM SghE (R+G+B)/39] FEi= ALkt
Jeol2AY FFe A Yoz Siglth 2 g
E e et Tl HAE gAE 1 4
of verth.

00 4. 000000 O0OO OO
Fig. 4. Grayscale test images

A4 Al2Fle] 3 A Folojel A2 Ak of
243 toldlold diteltt. HAE FAel 3x3
squre 71'8& 2830} ARt A¥g I9 500 UE
At

(a) erosion

(b) dilation
00 5. 0000 OoOoOo oo oo
Fig. 5. Result images of erosion and dilation
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Fig. 6. Edge images
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