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The Developed Tool:

Windows and Screens of the tool:

a AMALISE DE IMAGENS - Morfologia da imagem - Microsoft Internet Explorer
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Dots to images and figures

3 AMALISE DE IMAGEMS - Morfologia da imagem - Microzoft Internet E xplores
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Image matrix description

Black dots coordinates are
represented by their column and X
line position from the origin. 0 1 2 3

In the system origin is y
represented by a red dot:



Image decrypted as set of (X,y)

a AMNALISE DE IMAGEMNS - Morfologia da imagem - Microsoft Internet Explorer

Pincéis Imagem de Trabalho (&) El Estruturante (EL)
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[x] [o)

[-1Z,-11) {-11,-11) (-1d,-11) (-9,-11) (-5,-11] (-7,-11) (-&,-11]) (-5,-11) (-4,-11) (-Z.-11) (-12,-10) (-11,-10) [-10,-10] [-9,-
10) (-8,-10) (-7.-10) (-&,-10] (-5,-10) (-4,-10) (-3.-10) (-12,-9] (-11,-9] (-10,-9] (-9,-20 (-8,-9) (-7,-9) [-&6.-9) (-5,-9] (-4.-
Q1 0-23,-91[-12,-8] [-11,-8] [-10,-8] [-9,-2]1 [-2,-2) [-7,-2) [-&,-2) [-5,-2) (-4,-2) (-2,-2) [-12,-F) [-11.-7) (-10,-F) [-9.-7) (-
4,-F1[-3,-7) (-12,-6) (-11,-&) [-10,-&] [-9,-6) [-4,-&8) (-2,-6) [-2,-6] [-1,-&) [0,-&) (1,-&) ([-12,-5) (-11,-5) (-10,-5) [-29,-5) (-
4,-5) (-3,-5) [-2,-5) (-1,-5) [(0,-5) (1,-5) (-12,-42 [-11,-4) (-10,-4) (-2,-4) [-4,-4) [-3,-4) (-2,-4] (-1,-4) [0,-4) (1,-4) [-12,-3)
[-11,-30 (-10,-3]) (-9,-3) (~8,-3) [-7,-3) (-6,-3]) [-5,-3) (-1,-3] (0,-3) [1,-3) ([-12,-2] (-11,-2] (-10,-2) (-9,-2] [-8,-2] [-7,-2] (-
G,-21 (5,20 (-1,-2) (0,-2) (1,-2) (-6,-1) (-S.-1) (-1,-11 (0,-1) (1,-1) (-&.,0) (-5.0) (-4,0) (-3,0) (-2,0) (-1,0) (0,00 (1.0) (-&.1)
(-5,17 (-4,17 (-3,17 (-2,17 (-1,17 (0,17 (1,1) (2,17 (2,17 (4,17 (-6,2] (-5,2] (-4,2] (-3,2] (-2,2] (-1,2] (0,2] (2,2) (4,2 (0,2]
JL0,4) (1,4) (2,4) (3,4) (4,4) (0,5) (1,5) (2,5) (2.5) (4,5) (5,5) (6,5) (7.5) (4,6) (6,6) (7.6] (4,7) (5,7) (&.7) (7.7)
106,8) (7,8) (8,8) (7.9) (8,91 (3,10)
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EE definition:

; AMALISE DE IMAGEMS - Morfologia da imagem - Microsolt Internet Explorer

Pincéis Imagem de Trabalho (&) El Estruturante (EL)
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[-12,-117 (-11,-11) (-10,-117 (-9,-11) [-8.-1171 (-7,-117 (-&,-11) (-5,-11] (-4,-117 (-2,-117 (-12,-107 (-11,-10] (-10,-10) (-9,-
100 (-8,-10) (-7,-10) (-6,-100 (-5,-100 {-<4,-10) (-3,-100 (-12,-9) (-11,-9) (-10,-2) (-2,-90 (-8,-2) (-7,-2) (-6,-2) (-5,-90 (-4,-
21 (-390 (-12,-87 [-11,-8) (-10,-8) (-9,-8) (-2,-81 [-7,-21 [-6,-8) (-5,-2] [-4,-21 (-2,-8) (-12,-7) (-11,-7) (-10,-7) (-2,-7) (-
4,-F [-3,-F10(-12,-8) (-11,-6) (-10,-61 [-2,-6) [-4,-6) [-3,-6) [-2,-6) (-1,-6] [(0,-8) [1,-6) [-12,-51 [-11,-5) (-10,-5) [-9,-5] (-
4,-51 [-2,-51 (-2,-51 (-1,-5) (0.-5) (1,-5) (-12,-4) [-11,-47 (-10,-47 (-2,-41 (-4,-4) (-2,-4] [-2,-4] [-1,-47 (0,-47 (1,-41 [-12,-2]
[-11,-310-10,-3) [-2,-3) [-8,-3) (-7.-3) [-6,-3) [-5,-3) [-1,-31 (0,-3) (1,-3) (-12,-2) (-11.-2) (-10,-2) [(-29,-2] [-8,-2) [-7.-2) -
£,-21 (-5,-21 (-1,-20 (0,-2) [1,-2) (-6,-17 (-5,-17 (-1,-17 (0,-13 (1,-1) (-&,00 (-5,00 (-4,00 (-2,00 (-2,00 (-1,00 (0,00 (1,00 (-&,1]
(-5, (-4,1)0-3,1) (-2,17 (-1,1) (0,13 (1,1] (2,13 (3,1) (4,1] (-6.2) (-5,2] (-4,2] (-3,2) (-2,2) [-1,2] [D,2]) [3,2) (4,2] [D,3)]
(2,20 (4,20 (0,41 (1,41 (2,41 (2,41 (4,41 (0,51 (1,51 (2,51 (2,5) (4,5) (5,5) (£,5) (7.5) (4,8) (£.6) (7.6) (4,71 (5.7) (&,7) (7.7)
4,21 (5.,2) (6,2) (7,2) (8,2) (7,9] (8,7) (9,10)

|-.é:| Conchuida l_ l_ l_ |@. Meu computadar o




El Eztruturante (EL)
21012

(0,-1) {-1,00 (0,00 (1,07 (0,1)

Operagies IE'

W | A ||expansio  =l|la=]=| B |

[x]fo2)

[-12,-12) (-11,-12) (-10,-12) (-9,-12) [-8,-121 (-7,-12]) [-&6,-12) (-5.-12) (-4,-12) (-3,-12) [-13,-11)1 (-12,-11) (-11,-11) (-

10,-11) (-9,-11] (-&8,-11) (-7,-111 (-&,-111 (-5,-11] (-4,-11)1 (-3,-11) (-2,-11) (-13,-10]) (-12,-10) (-11,-10) (-10,-10) (-9.-
109 (-%,-10) (-7,-10%1 (-6,-107 (-5,-10) (-4,-107 (-3,-10]) [-2,-10) (-13,-9) (-12,-90 (-11,-90 (-10,-90 (-9,-9) (-5,-92) (-7,-9)
[-6,-971(-5,-91 (-4,-9] (-3,-9) (-2,-91 (-13,-8] (-12,-8)1 (-11,-8) (-10,-8) (-9,-281 (-8,-8) (-7.,-8) (-&,-2] [-5,-8) (-4,-28] [-3,-
B (-2,-8] [-13,-F] [-12,-F] [-11,-F] [-10,-F)1 (-9,-F) [-8,-F) [-F,-F) (-6,-T) [-5,-F) [-4,-F) [-3,-7) [-2,-F] [-1,-7) (0,-7] [1,-
F10(-13,-81(-12,-8] (-11,-8] (-10,-8] [-9,-8] [-8,-6) [-5.-8] [-4,-6) [-3,-6) (-2,-6] (-1,-6] [0,-&8] [1,-&] [2,-6) [-13,-5] (-

12,-5) (-11,-5) (-10,-5) (-2,-5) (-8,-5) (-5,-5) (-4,-5) (-3,-5) (-2,-5) (-1,-5) (0,-5) (1,-5) (2,-5) (-13,-4]) (-12,-4] (-11,-4]
[-10,-2) (-9,-4) [-2,-4) [-F,-4) [-6,-41 [-5,-4] [-4, A -2-4) (-1,-4) (0,-4) 01,-4) [2,-4] [-13,-3) [-12,-3) [-11,-3)

7.4 4,-47 [-3,-4
[-10,-3] [-9,-3) (-8,-3) (-7F,-3) (-6,-3) (-5.-3) (-4,-3) (-3,-3) (-2,-3) (-1,-3] (0,-3) (1,-3) (2,-3) (-13,-2) (-12,-2] (-11,-2]
(-10,-2) (-9,-2) (-8,-2) (-7,-2) (-6,-2) (-5.-2) (-4.-2) (-2,-2) (-1,-2) (0,-2) (1,-2) (2,-2) (-12,-1) (-11,-1) (-10,-1) (-9.-1) [*]
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Operations: subtration
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Pincéis Imagem Resultante El Estruturante (EL)
10 5 [ 5 10 15 2-1012
o (0,-11(-1,00 (0,07 (1,00 (0,1)
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[x][e]

(-11,-10) [-10,-100 [-2,-10) (-2,-10] [-7,-10) [-&,-10] [-5,-10] (-4,-10]) (-11,-%]1 [-10,-9) [-9,-9) (-8,-9] [-7,-2] [-6,-3] [-5,-9]
[-4,-%] (-11,-8] (-10,-8) [-9,-8] [-4,-8) (-11,-7] (-10,-7] (-11,-6] (-10,-&) [-3,-5] [-11,-5] (-10,-5] [-3,-5) (-2,-5] (-1,-5] (0,-
51 (-11,-4) (-10,-41 (-1,-4) (0,-4) (-11,-21 [-10,-3) [-9,-2] [0,-2] (-&,-2) (0,-2) (0,-1] (-5,0) (-1,0) (0,00 (-5,1] (-4,1) (-2,1)
[-2.10 0-1,1) (0,1) (3.4) (4.5) (8.7) (7.8)

|2 Concluido ’_ l_ l_ |@I Meu computador i




complement

; AMALISE DE IMAGEMNS - Morfologia da imagem - Microsoft Internet Explorer

Pincéis Imagem Resultante El Eztruturante (EL)
E i i 2-1012

B ﬁ (0,-2) (-1,-1) (0,-1) (1,-1) (-2,0)
= (-1,00 (0,0) (1,00 (2,00 (-1,1)
(0,1)(1.1) (0,2)

[x] )

Operagbes IEI
™ |L|||:nmplementn;| =

[x] [o2)

[-14,-147 (-1%,-14) (-12,-14) (-11,-1471 (-10,-14) (-9,-141 [-8,-14) [-7,-14) [-6,-14) (-5,-141 (-4 ,-14) (-3,-14) (-2,-141 (- |a
1,-14) (0,-147 (1,-147 (2,-14) (3,147 (a,-147 (5.-147 (6,-141 (7,-14) (8,147 (9,-147 (10,-1471 (11.-143 (12.-14) (15,-14)
(14,-147 (15.-147 (-14,-13) (-13,-13) (-12,-131 (-11,-13) (-10,-13) (-9,-13) (-8,-13) (-7,-12) (-&,-13) (-5,-13) (-4,-13) (-
%,-13) (~2,-130 (-1,-131 (0,-137 (1.-13) (2,-131 (3,-13) (4.-131 (5,-13) (6,-13) (F,-131 (8,-137 (9.-13) (10,-13) (11,-13)
(12,-13) (13.-13) (14,-13) (15,-12) (-14,-12) (-13,-12) (-12,-12) (-11,-12) (-10,-12) (-9,-12) (-8.-121 (-7,-12]) [-&,-12) (-
5,-12) (-4,-12) (~%,-121 (-2,-12) (-1,-12) (0,-127 (1,-12) (2,-12) (3,-12) (4,-12) (5,-12) (6,-12) (7,-12) (&,-12] (9,-12)
(10,-12) (11.,-123 (12,-12) (13,-12) (14,-12) (15,-12) (-14,-11) (-13,-11) (-2,-11) (-1,-111 (0,-11) (1.-11) (2,-11) (2,-11)
[a,-117 (5,113 (6,-1171 (7,-11) (8,113 (9,-117 (10,-117 (11,1171 §12,-113 (13,-11) (14,-11) (15,-117 (-14,-100 (-13.-100 (-
Z,-10) (-1,-100 (0,-100 {1,-10) (2,-10) (=2,-10) (4,-10) (5,-100 (&,-10) (7,-100 (&,-100 (9,-10) (10,-10) (11,-107) (12,-10]
(13,100 (14.-100 (15,-10) (-14,-9) (-13,-91 (-2,-99 (-1,-9) (0,-9) (1,97 (2.-9) (3.-9) (4.-9) (5,-91 (6,-91 (7,-91 (5,-9) (9, [*
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Pincéis Imagem Resultante El Estruturante (EL)

10 5 0 L 10 1% 21012
- (0,-2) (-1,-1) (0,-1) (1,-1) (2,00
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[x] o)

(-9,-100 (-8,-9) (-7.,-90 (-8,-8) (-7.-8) (-6,-3) (-5,-8) (-4,-8) (-7.-FV (-6,-7) [-5,-7) (-4,-F) [-7,-61 [-&6,-6) [-4,-&] [] executar [EMTER]

51 (-5,-51 (-4,-51 [-3,-5]1 [-2,-5) [-1,-51 (0,-5] [-4,-4)1 [-3,-4] (-2,-4] [-1,-4) (0,-4] [-4,-3] [-3,-3] [0,-3) [-4,-2) [-3,-2] [0,-2]
(1-"23 (2-'23 (3-"2) (4-"23 (54'2) I:E-_.-Zj ('4-"13 ('3-'1] ('2-"13 ('1-"13 (D-"ij (1-"13 (2-"13 (3-'1] (4-"13 (5-"13 (5‘-"1) [:'1-'[')
[0,00 (1,00 02,00 (3,00 04,00 (5.00 06,00 (-1,1) (0,17 (1,1 (5,17 (6,1 (-1,21 (0,23 (1,21 (5,2) (6,21 (7,2) (8,21 (9,2) (10,2)
(11,27 (12,27 (-1,2) (0,27 (1,2 (5,2) (6,20 (7,2) (2,20 (9,2) (10,2 (11,2 (12,2) (-1,4) (0,47 (1,4] (2.4) (2,4] (4,4) [(2,4]
(10,41 0(11,41 12,47 (-1,51 (0,5) (1,51 (2,5) (3,51 (4,5) (9,51 (10,51 (11,5) (12,5) (-1,6) (0,6] (1,6 (2,61 [3,6] (4,61 [3.6]
(10,67 (11,6] (12,67 (2,70 (4,77 (9,70 (10,7) (11,7] (12,77 (2.8) (4,2) (5,8) (6,2) (7.2 (2,8) (92,21 (10,27 (11,2) (12.8] (2,9)
(4,97 (5,90 (6,91 (7,91 (8,91 (9,91 (10,9) (11,91 (12,9) (3,100 (4,100 (5,100 (&,100 (7,100 (5,100 (9,100 (10,100 (11,100
(12,100 (2,117 (4,117 (5,11 (5,117 (7,117 (2,117 (9,117 (10,117 (11,11 (12,11)

|-.é:| Conchuida l_ l_ l_ |@. Meu computadar




; ANALISE DE IMAGEMNS - Morfologia da imagem - Microsoft Internet Explorer

Imagem Resultante
10 L { L 10

d

=

i~

Edge detection from subtraction

El Estruturante (EL)
2-1012

Ega (0,-2) (-1,-1) (0,-1) (1,-1) (-2.0)
i ('1-'[') (D_.l:lj (1-'[') (2-'[') ('1-'1)
(0,11 (1,1 (0,2]

[x] o)

Operagies

+[= [3]

V| a Iexpansﬁa
V| B |5ubtra|;§|:|

Sf=-[8]
=l[al-[c]

[x] [o2)

(-13,-12) (-12,-12) (-11,-12) (-10,-12) (-9,-12) (-8,-12) (-7,-12) [-6,-12) (-5,-12) (-4,-12) (-3,-12) (-2,-12) (-13,-11) [-Z.-
117 (-12,-107 (-2,-107 (-13,-9) (-2,-9) (-12,-8) (-2,-8) (-12,-7) (8,71 (-F.=F) (6,71 [-5,-7) (-2,-71 (-1,-7) (0,-7) (1,-7) [2.-
71 0-13,-6) (-8,-6) [-5,-6) [2,-6) (-13,-5) (~8,-5) (-5,-5) (2,-5) (-13,-4) [-8,-4) (7,41 (-6,-4) [-5,-4) [(2,-4] (-13,-3) [-4,-3)
[-2,-3) (-2,-2) (2,-3) (-123,-2) (-4,-2) (-2,-2) (2,-2) (-12,-1) (-12,-1 [-11,-17 (-10,-17 (-9,-17 (-2,-17 (-7,-1) [-4,-17 (-3,-1] (-
2,11 (2,-1) (-7,00 (2,00 (3,00 (4,00 (5,00 (-7,1) (5,1) (-7,2) (1,2) (2,2) (5,2) (-7,3) (-6,3) (-5,3) (-4,3) (-3,3) (-2,3) (-1,3)
(1.2)02,3) (5,2) (-1,4)(5,4] (6,40 [7,4)(2,4] [-1,5) (8,5) (-1,6) (0,&] (1,6 [(2,6) [2,6] [5,6] [2,6) (2,7 [2,7) (9.7) (2,2)]
(9,8 (3,91 (4,%) (5,9] (6,9) (9,91 (10,9] (5,100 (7,100 (2,100 (10,100 (8,117 (9,117 (10,11]

|;E:| Conchuido
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Chain of operation

43 ANALISE DE IMAGEMS - Morfologia da imagem - Microsoft Internet Explorer

Pincéis Imagem Resultante El Estruturante (EL)
1 E i 1 15 11013
[ | , (0,-17 €-1,00 (0,00 (1,00 (0,1)
| e b
B B B[E
| || | |
Y | || EEEE
. | | | || |
EEE | |
u | |
_ - =EIIIII
HEEE Operagies
B . = H
w ENEEN N W | & |[erosio e |=]B
.. == W | & ||encolhimento =] |8 =] =] C
& : EEEEEEEE ¥ [c|[refierio =] -[p |
F | D ||unigo =l B |=|E

[x]fe2)

(4,100 (5,100 (&,10) (7,100 (2,100 (9,100 (10,100 (11,10]

[-11,-107 (-10,-107 [-9,-107 (-2,-107 [-7,-10] (-6,-107 (-5,-107 (-4,-107 [-11,-9) (-10,-9] (-9,-9]) (-8,-3) (-7,-9] [-6,-9] [-5,-9]
[-d,-97 (-11,-8) (-10,-8) (-9,-8) [-4,-81 (-11,-7) (-10,-71 (-11,-81 (-10,-8] [-3,-61 (-11,-51 (-10,-5] [-3,-5) (-2,-5) [-1,-5) (0,-
5 0-11,-47 (-10,-4) (-1,-4] (0,-4] (-11,-3) (-10,-3) (-9,-3) (0,-3]) (-&,-2] (0,-2] (0,-1) (1,-1) (2,-1) [3,-1) (4,-1) (5,-1] (-5,0)
(-1,00 (0,00 (-5,17 (-4,171 (-2,1]1 (-2,171 (-1,1) (0,1) (0,2) (0,3) (10,31 (11,3) (0,4) (3.4) (10,4 (11,4) (0,5) (1,5) (2.5) (3.5)
(4,5 (10,5) (11,5) (10,6) (11,6]) (6,7 (10,7) (11,7) (7.8) (10,8) (11,8) (4,9) (5.9) (6,9) (7.9) (8,9) (9,9) (10,9) (11,9)

|:E:| Concluido

I_ I_ I_ |E Meu cormputador
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Help sreen

a ANALISE DE IMAGEMS - Morfologia da Imagem : AJUDA - Microzoft Internet Explorer

Analise de Imagens - Morfologia da Imagem

Sobre o VYisualizador

Esta pagina disponibiliza uma ferramenta de wisualizagdo de algurmas operagies de
Marfologia da Imager. Com ela pode-se construir immagens simples em uma matriz de 3030
pontos - com profundidade de cor de 1 bit {preto e branco) - & aplicar até 11 tipos de
transformacdo, combinados em qualquer quantidade ou ardern,

Versdo: 1.0 - 21/10/2005

Usando o Yisualizador

O Visualizador possui basicamente 4 dreas distintas:

1. Pincéis:
Mo topo & esquerda estdo os pincéis para construcdo das imagens, Estdo ordenados
por tamanho, com dreas de 1, 2x2, 3x3, 4xd & 5x5 pontos, Tambérm had o balde, para
preenchimento de toda a reqido de desenho, Ao se clicar com um pincel em um ponto
branco, os pontos correspondentes & sua drea sdo pintados de preto. Se o ponto
clicado 34 estiver pintado, o pincel funciona como urna borracha, removendo os pontos
pretos dentro da mesma area.

Z. Area de desenho:
Matriz de 30x30 pontos, onde se constrdi a Imagem de Trabalho, Esta imagem sofrera
as transformacdes selecionadas & a Imagem Resultante serd exibida na mesma matriz
de desenho, O cabecalho dessa drea indica qual imager estd sendo exibida em
deterrminado instante,
Sob a matriz de desenho ha um box para exibigdo dos pares de coordenadas dos
pontos da irmagem. Entre esse box & a matriz hd daois botdes:

b 4

Limpa a imagem ativa da matriz de desenho.

(i3}

Eszcondedexibe o box de coordenadas, ﬂ




Conclusion

This tool can be accessed or downloaded directly in

http://www.ic.uff.br/~aconci/morphologytool.zip
or by the site

www.ic.uff.br/MM.html

Important points:

EE influence:
www.ic.uff.br/~aconci/FormaEE.pdf

basic operators
www.ic.uff.br/~aconci/operadoresBasicos.pdf

main properties
www.ic.uff.br/~aconci/PropriedadesDilEro.pdf




