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GENERATION THE REGULAR PICTURES AND IRREGULAR PICTURES

FROM THE SOUND BY USING EFFECT MATRIX IAE(‘.R, P,.d,)

SHUKER MAHMOOD AL-SALEM

Department of Mathematics, College of Science, University of Basra, Iraq

Abstract. In this paper we introduce regular pictures and irregular pictures, where these pictures are generated from

random sounds by using effect matrix E(R, p,,q,) . Moreover, the comparison between two different sounds

under the same effect matrix can be studied and explained its applications.
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1. Introduction

In this work we deal with sound waves and colors. Waves are the key to sound and color.
Mobile phone signals, microwave ovens all use energy carried by waves. Earthquakes and
tsunamis are destructive waves of energy. Waves affect our everyday lives in many ways. There
are many studies are introduced by a number of researchers, where they are using the colors in an
important different applications like new methods of meat quality evaluation which the world of
meat faces a permanent need for these methods [1]. Recent advances in the area of computer and
video processing have created new ways to monitor quality in the food industry. The formulation
of Genetic Snakes is extended in two ways, by exploring additional internal and external energy
terms and by applying them to color images. A modified version of the image energy is

employed which considers the gradient of the three color RGB (red, green and blue) components
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(see [3] and [5]). In this paper for any sound (one dimension) we can generate a picture (two

dimensions) by using effect matrix I%(SR, p,.q,) . If the mathematical operations in effect matrix
are changed, then another picture can be generated from the same sound. Therefore the picture
generated from random sound it is not unique. Moreover, in this work two special cases of the
pictures are introduced, these are regular picture and irregular picture, where each case of the
pictures consists of (n?®) squares, where the area of all squares are equal and each square is
called cell and has a special color, where these colors for each cell depends on the operator A

and the properties of the mathematical operations p,, g, (decreasing, increasing, or irresolute) .

Let x be the number of colors in a given problem and c; , for all (1<i<n) be elements in

ij ?
I%(SR, P..d,) . Then for each color given, there is a semi open set
[(2/1—3)/1’00) or [(2r—3)ﬂ.,(2r—1)/1
2 2
Max(c; ) — Min(c;)
U
this paper we consider regular picture if for each color A appear in considering picture there is a

) or an open set (—oo,%) in real numbers R, where

2<r<u-1)and A=

, it is represent the level of this color. Moreover, in

single path of type p(A) and we consider irregular picture if at least there are two paths of the
same type p(A). In another direction by this new method we can study many of the arising

sounds from the nature and animals and then make comparison between them under the same

effect matrix E(R, p,,q,) to help us in our everyday lives in many ways for instance we can

predict disaster before it happened.

2. Definitions and Preliminaries
2.1 Sound Wave Properties: ([5] and [6])

Each wave has some properties and notations. The most important ones for this work are shown
here:

2.1.1 Definition: (wavelength).
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The distance between any point on a wave and the equivalent point on the next phase. Literally,

the length of the wave.

Figure (1)
2.1.2 Definition: (frequency).

The number of times the wavelength occurs in one second. Measured in kilohertz (Khz), or

cycles per second. The faster the sound source vibrates, the higher the frequency.

Figure (2)
2.1.3 Remark:

Higher frequencies are interpreted as a higher pitch. For example, when you sing in a high-

pitched voice you are forcing your vocal chords to vibrate quickly.

2.2 Effect graph: [4]
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LetR ={y,/1=123,...,1}where | e N be collection of sets, Assume that there exists some
finite positive number m of mathematical operations; p,, p,, Ps,..., P,,, Which can be applied on
R in the form p;(y;), where j=12,3,...,m<1. Assume that there exist another finite positive
number n of other mathematical operations; q,,d,,d,,...,d,, Which can be also applied on R in
the form of g, (y;), wherek =1,2,3,...,n< 1. Assume also that the operations p;(j =12,3,...,m)
and g, (k=1,23,...,n) are arranged in rectangular (matrix) form such that the operations p;
represent the rows of the matrix while the operations ¢, represent its columns as shown in the

following arrangement.

No. of columns = n

G 4, s : : : d,
pl yll y12 y13 * ' . yln
p2 y21 y22 y23 * ' . y2n
p3 y31 y32 y33 * ' . y3n
No.ofrows=m ' ' ' ' ' ' ' (1)
pm yml ym2 ym3 - ' * ymn

Where y, =(y;,¥,) 11=12,3,...,m ;k=1,23,..,n. Then next step is to imagine, that there
exists some graph formed from that two sets of operations p; and g, such operator p; is
connected with each q, . This oriented connection between p; to g, [(p;,q,)], This effect is

oriented and the corresponding rectangular graph of effects is called the " effect graph " it's

AN

convenient to symbolize effect between p; and q, . By the notation(p; | q,), where the symbol

A refers to the presence of the effect. Therefore, the above arrangement can be represented as

follows:



P

P,

Ps

P

Assume that there exists a rectangular matrix of coefficients in the following form:
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g, q, 0s

On

(h.0) (P, (py,0)
(0, @) (P, %) (P, )
(0 @) (5. ) (ps.0s)

(B @) (o) (P )

Yao Yo Vs -+ - Yun |
Yoo Yoo Y - - - Yo
Yo Yoo Y - - o Y
yml ym2 ym3 " " " ymn_

AN

(P, )
(pz ,qn)
(pS ) qn)

(P, )

Let us symbolize the effect graph by the symbol é e,

m>

(b, 0) (P G) (PG
(P, q) (P, 0) (P, 0s)
(P, @) (Ps,0) (Ps,0)

(P, @) (Pu, @) (Pa, )

(p, , )
(pz ,qn)
(p3 y qn)

(P, ) |

672
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Where I% is an effect graph .if the oriented effect (p;,q,) could be interpreted,

mathematically, as some oriented mathematical operation, A , originating at p; and ending at

q. (e, from p;to q.), (p;,a)—>[p;1A[A] oo 4)
This operator A may refer to addition, subtraction, multiplication, inner product... etc.). The

quantity [p;] A [qg,] may be scaled (or normalized), simply, by multiplication with the

corresponding scaled (normalization) coefficient, y, : that is,

(p; :qk)% Yic ([P Il D =[p; (YDIALA (YT (5)
Forming the matrix of (5), yields

j:l,2,3,...,m] »

Y ([P InLac]) (k:1,2,3,...,n

2.2.1 Definition:

The symbol (e) refers to a special type of matrix multiplication in which each element of the

matrix E is multiplied with the corresponding element in the matrix E and this special type of

the multiplication matrix is called "Effect product " .

2.2.2 Definition:
The special type of the quantity E e I% is a matrix and its called "Effect matrix of R " and

denoted by I%(*R, Py ) -

2.2.3 Remarks:

1. The mathematical operations {p, },_, is called an increasing on the set R ={y, }._,, if
foreach y; > y; suchthat p,(y;)> p;(y;)-
2. The mathematical operations {p, };_, is called a decreasing on the set R ={y, }.,, if

for each y;, > y; such that p;(y;) < p;(y;)-
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3. The mathematical operations {p, };_, is called an irresolute on the set R ={y, }.,, if

there exist y; > y; and y, >y, suchthat p;(y;)> p;(y;) and p,(y,) < Py(Y,) -

3. Generated the Regular and Irregular Pictures

3.1 Definition:

Let {A}~, be a collection of colors and H be a square which is divided into (n?) of sub-
squares, where each sub-square has color A for some (1<i < x). Then the line which is passing

through at least two sub-squares of color A is called path and denoted by P(A,) .

3.2 Example:

Let H be a square consists (25) sub- squares, where each sub-square has color A for some

@<i<7)as follows:

A, As A, A As
1 k\>///’é 3 4 5
}/ \§/ A, A, A,
6 7 g8 |/ 9 10
A A A A A
11 12 13 14 15
As A As As A,
16 17T 18 ,/’ 19 20
v A‘S Al l AG / A4 <__>A4
21 22 23 24 25

Then the following are hold in above example:
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1) There are 7 paths which are passing through 20 sub-squares.

2) There are two paths of type P(A)).

3) There is a single path for each type of {P(A;),P(A,), P(A,),P(As),P(A,)}.
4) There exists no path of type P(A,).

5) There is no path of type P(A,) between sub-squares 14 and 17.

3.3 Definition:

Let E(R, p,.q,) be an effect matrix generated a picture consists of (n?) squares, where the area

of all squares are equal and each square is called cell and has a special color. Then for each pair

of cells c¢; and c, whose color A are called A- connected, if there is a path P(A) between

them. In every other case are called A — disconnected.

3.4 Definition:

Let E(R, p,,q,) be an effect matrix generated a picture consists of (n?®) squares, where the area

of all squares are equal and each square is called cell and has a special color, this picture is called

regular if all pairs of cells whose color A are A - connected.

3.5 Definition:

Let E(R, p,.q,) be an effect matrix generated a picture consists of (n?®) squares, where the area

of all squares are equal and each square is called cell and has a special color, this picture is called

irregular if there are at least two cells whose color A are A —disconnected.
3.6 Remark:
In another direction, if any picture has more one path of the same type. Then it is an irregular

picture. ( In every other case it is a regular picture).

3.7 Synthesis operation:
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There are two of geometric operations the first operation is called analysis operation and it is
analysis 7z -dimension into « -dimension where 7 >« , the second operation is a converse
operation which is called synthesis operation, in our work we used synthesis operation to
transform the sound to the picture by using effect matrix where the sound has one-dimension and
the picture has two-dimensions. In the first stage we need system where it is working to change

the sound to the functionu(t) , as showing figures (3-a) and (3-b).

(System)
u(t)
—
Microphone Storage unit
Figure (3-a)
A
\Y
Vo u(t)
0 T 1

Figure (3-b)
V : Voltage
t:time
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Note that:
(1) The system in Figure (1) modify the sound to the function u(t)
(2) If t=0 (initial time), then u(t)= V, (initial voltage)
(3) If t=T (finally time), then u(t)=0

3.8 Steps of the work:
If the function u(t) is considered from the special sound by the system which is doing to modify
the sound to the function u(t), then the current work to transform the special sound to the picture

by using effect matrix can be compressed as following steps:

1) Folding Figure (3-b) as follower:

u(-t)

1A
iy

1
—
o

Figure (4)
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2) Shift Figure (4) by T to the right as follower:

u(T #4t)

Figure (5)

3) Divide Figures (3-b) and (5) to n of partitions where At = I.
n

u(T —t)

»
>

0 At 2At (h-DAt T t
Figure (6-a)
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— T u(t)

v

0 At 2At (n-DAt Tt

Figure (6-b)

4) Find S, (iAt) and S, (iAt) ,(0<i<n) whereS, (t)=u(t) and S (t) =u(T -t).
5)Find S, =6,(Sy (iAt),S, ((i+DAt))and S, =y, (S, (iAt),S, (i +1)At)) where
(0<i<n-1) and 6,,y; are a known functions.

6) Find c; :G(Sxi_usyj_l) where (0<i, j<n) and o is known function.

7) Assume Max[c;]=L, Min[c;]=K and x is a number of the colors.

A if oo<c;< %
8) Letc, = Arifgiéﬁisc”<giéaixzsrsﬂ—n
A it 243
H 2 !
L-K : .
Where 4 = and each of Ai (i=12,....., u) represent a special color.
)7,
3.9 Remarks:

1) The number of colors do not depend on the number of partitions (n) or on the number of

cells in the matrix (n?).
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For each color in a given problem there is a semi open set

[(2/1;3)/1 ) or [(2f;3)/1 , (2r;1),1) or an open set (—oo,%) in real numbers R,

Max(c; ) — Min(c;)
p .

where (2<r<u-1) and 1 =

If more of colors are given, then a good picture will be seen.

For each sound there are (o) pictures since there are infinitely functions of 6. ,, and

o.

For each (0 <i<n) we have S, (iAt) =S (T —iAt).

If f,,. is the maximum of the frequency that exists in the sound, then the best (n) is

Max

chosen which is satisfy that n=T x f,,_ . (i.e. the best (At) such that there is no loss in

Max
the information to the humans sound where the maximum of the frequency in the humans

_4KHZ = 4x10°HZ , thus At =—~ = 0,250x10"° = 250 Sec).

sound is f =
4x10

Max

3.10 Transformation the sound to the picture by Effect matrix:
Assume R ={y, =(0,At),y, = (At,2At),...,y, =((N—-1At,T)} where T =nAt. Let A=0

and p, =6, ,, q, =y, ,, where (1<i<n)

Yo Yo - - o Yo
Yo Yo - - - Yoo
We have E =
ynl yn2 ot ynn nxn

where y; = (((1 —1At,iAt), ((j — DAL, jAt)) and the effect graph give as :
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(Gp0)
0,,v,)

(6, ’O—l//o)
(61, v,)

0,1 vo) (0,.4.v)

(00 ’ l//n—l)
01,0 4)

(effect graph)

(Hn—l’Wn—l) nxn

— EeE-= I%(ﬁ%, p,,q,) wWhere () is effect product.

Cll C12 oo Cln
CZl C22 CZn

Then E(R, p,.q,) = (effect matrix)
Cnl Cn2 o Cnn nxn

) 1<i<n
where ¢; = (S, )A(S,, ). Let Max(cij) =L, Mln(Cij) =K, Where{1£ i< n}

So, suppose the number of colors is x, and

A if  w<g;< 4
3 . (2r-3)4 (2r-1A

Cj = Ar |fT£cij<T,(2£rg,u—l)

A it 3o
u 2
Where 2 =——— and each of Ai (i=212,....., u) represent a special color.
U
3.11 Remark:

If we choose ( ) colors it is not necessary all () colors are appear in a picture. [see
following example.

3.12 Example:
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Let u(t)=1-t be a sounds function with the sound signal 60 sec and x =10. Find and

determine the type of the picture (regular or irregular) which is generated by the effect matrix
I%(SR, P,.d,), Where R={y, =(y,,¥,) ;1<f<n| vy, :@,y2 :fTT}as follows:

1. If pi(yf):Sx(y1)+Sx(Y2) ' qj(yf)z(_l)j XSy(yl)XSy(yZ) and n=3.

S (1) + S (¥2) S, () +5,(¥2)
2

2

and n=4.

45 (Yr)

2. If pi(ys)=

Solution:

Assume A =white, A, =yellow, A, =orange, A, =rose, A, =red, A, =green, A, =blue,
T 1

A, =violet, A, = brown, A, =black. Since T =60 Sec =1 min, then At=—=—.
n n

A

1 u(t)=1-t

~v

0 At 2At 3At T

Figure (7)

i 1
1 If pi(yf)zsx(yl)"'sx(yz)’ q]'(yf):(_]-)J XSy(yl)XSy(yZ)and n=3, then At:g

and the following calculations are considered:

Yu Yo Yis
E=|Ya Y» Yau| Where yij:(((i—l)At,iAt),((j—l)At, jAt)) and

Yar Y2 Va3
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(P 0) (P dy) (Py.)
E= (pzich) (pz’qz) (pZ,Q3) (effeCtgraph)
(P5,0) (Ps.4d,) (Ps,0s)

Cll ClZ C13 Cl4
x x C C C C
—EeE=E®,p,.q,)=| * # “® | (effect matrix)
C31 C32 C33 C34
Cyp Cp Cp Cyy
! Sy (1)
0 1
At 0.66666666666666666666666666666667
2AL 0.33333333333333333333333333333333
T 0
! Sy (t)
0 0
At 0.33333333333333333333333333333333
AL 0.66666666666666666666666666666667
T 1
i Yi, pi(Ys,)
1 (0, At) 1.6666666666666666666666666666667
2 (At,2At) 1
3 (2At,T) 0.33333333333333333333333333333333
J Vi, a;(y,)
1 (0, At) 0
2 (At,2At) 0.22222222222222222222222222222222
3 (2At,T) -0.66666666666666666666666666666667




GENERATION THE REGULAR PICTURES AND IRREGULAR PICTURES 684

qj(yfj):Cij pi(yfi)x

0c,, = | 0.37037037037037037037037037037037C,, = -1.1111111111111111111111111111111 ¢y =
0C, = | 0.22222222222222222222222222222222C,, = -0.66666666666666666666666666666667 C,, =
0cy, = | 0.074074074074074074074074074074074C,, = | -0.22222222222222222222222222222222C,, =

0.148148148148148148148148148148

0.07407407407407407407407407407405

0.22222222222222222222222222222?2

0.37037037037037037037037037037

0.518518518518518518518518518518

0.666666666666666666666666666666

0.814814814814814814814814814814

0.962962962962962962962962962962

1.11111111111111111111111111111

no‘gg na‘gﬁ ha‘§§ BJ‘ES ho|§g no|;j ha|§§ na|§3 (YN NS

1.259259259259259259259259259258

white rose white
= A3 = =
white | orange white
= A2 = =
white |  yellow white
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Then there are nine pairs of cells ¢; € {c,3,C,;,C55} and ¢, € {C;,C,;,C53}Whose color A, and all

of them are A —disconnected or in other side there are two paths of type p(A). Therefore the

picture which is generated by IXE(ER, P,,0;) is an irregular picture (see Figure 8).

Figure (8)
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Sx (Y1) +Sx (¥,)

2. 1f pi(ys)= 5

,q;(Yy)

S, (y) +S,(y,)
B 2

the following calculations are considered:

yll y12 y13 y14
y 21 y 22 y 23 y 24

E =

Yar Y2 Yz Y

Yoo Yoo Y Yau

(P,)  (P1y0y) (Pids)  (P1ndy)
E_|(P) (P20;) (P2,05) (Psi0i)

C

+ + C21
= EeE=E®R, p,.q,)= .
c

where

(P 0) (Psi8y) (Psis) (PshCl)
(P0r0) (Parls) (Parls) (ParCle)

t Sx®
0 1
At 0.75
24t 05

3At 0.25
T 0

t Sy (®)
0 0
At 0.25
2At 0.5

3At 0.75

T 1

and n =4, then At:% and

yij = (((1—DAL,iAt), ((j — DAL, jAt)) and

N
i

O O O O
w
=

(effect graph)

(effect matrix)
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i Yi, pi(Yr,)
1 (0,At) 0.875
2 (At,2At) 0.625
3 (2At,3At) 0.375
4 (3At,T) 0.125
1 (0,At) 0.125
2 (At,2At) 0.375
3 (2At,3At) 0.625
4 (3At,T) 0.875
qj(ij) =Cjj pi(yfi)x
c.,=1 2.5 3 3.5
H Cp = 7 Ci3 = E Cu = 7
15 C,p =1 2.5 3
23 Cu = Z Cxu = o Cou = P
1 1.5 Cyp =1 2.5
2 Ca1 = Ca = o ® Cay = >
0.5 1 1.5 1c, =
7 Cp = E Cp = 7 Ca “
A 0.15
i 0.075
2
3_,1 0.225
2
ﬂ 0.375
2
T2 0.525
2




GENERATION THE REGULAR PICTURES AND IRREGULAR PICTURES

A 0.675
2

114 0.825
2

131 0.975
2

151 1.125
2

172 1.275
2

688

Then all pairs of cells whose color A are A —connected, where i=3,4,8,9,10, or in other side

there is a single path of type p(A) for all i=234,8910. Therefore the picture which is

generated by I%(ER, p,.0,) is a regular picture (see Figure 9).

violet A, = brown Ay = | black A, = | black A, =
green A; = | violet A, = brown Ay = | black A, =
rose A, = green A; = violet A, = brown A, =
orange A, = | rose A, = green A, = violet A, =
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The following Pascal program represents the proposed method, and to simplification the program
we assume that A = A A, =B,A,=C,A,=D, A =E,A,=F, A, =G A=H A =1A,=1]
S, (i)=S, (iat) = S, (0)=1,S, (1) =0.75,S, (2) =0.5,S, (3) =0.25,S, (4) =0

Program mm,;

type
list=array[0..10] of real;
table=array[1..10,1..10] of real;
tablel=array[1..10,1..10] of char;
var
m,n,1,j:integer;
max,min,t,h:real;
x,fy,sx,sy:list;
c:table;
cl:tablel,
begin
write('Enter n: ');
readIn(n);
m:=10;
writeln('Enter sx :);
fori:=0tondo
begin
write ('sx[',1,"]:=");
readIn(sx[i]);
end;
j=n;
writeln('sy............ ;
fori:=0tondo
begin
sy[j]:=sx{il:
=1L
end;
for j:=0tondo
writeln(sy[j]:6:2);
readIn;
forj:=1tondo
X[]:=(sx[j]+sx[j-1])/2;
forj:=1tondo
fylil:=(sylil+syli-11)/2;
writeln('cij=========== == == ====");
for j:=1tondo
begin
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fori:=1tondo
begin
cli,jl:=fx[i]+fy[il;
writeln(c[i,j]:6:2);
end;
writeln;
end;
readln;
max:=c[1,1];
min:=c[1,1];
fori:=1tondo
forj:=1tondo
begin
if c[i,j]< min then
min:=c[i,j];
if c[i,j]> max then
max:=c[i,j];
end;
writeln('min="min:6:2,' max="max:6:2);
h:=(max-min)/m;
writeln(‘h=",h:6:2);
readln;
fori:=1tondo
begin
forj:=1tondo
begin
if ((c[i,jl<h/2)and (c[i,j]>=0))then
clfij]:="A{Al}
else if((c[i,j]<3*n/2)and(c[i,j]>=h/2))then
cl[ij]:='"B'{A2}
else if((c[i,j]<5*n/2)and(c[i,j]>=3*h/2))then
cl[ij]:="C'{A3}
else if((c[i,j]<7*h/2)and(c[i,j]>=5*h/2))then
cl[i,j]:='D'{A4}
else if((c[i,j]<9*n/2)and(c[i,j]>=7*h/2))then
cl[i,j]:='E'{A5}
else if((c[i,j]<11*h/2)and(c[i,j]>=9*h/2))then
cl[ij]:="F{A6}
else if((c[i,j]<13*h/2)and(c[i,j]>=11*h/2))then
cl[ij]:="G'{AT7}
else if((c[i,j]<15*h/2)and(c[i,j]>=13*h/2))then
cl[i,j]:="H'{A8}
else if((c[i,j]<17*h/2)and(c[i,j]>=15*h/2))then
c1[i,j]:="I{A9%%}
else
cl[i,j]:=J{A10};
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oomnIT!

end;
writeln;
end;
writeln ;
readln;
end.

oTnI—
MI—o
I -G

SHUKER MAHMOOD AL-SALEM

write (c1[i,j]," ");

Figure (9)
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3.13 Remark: If we increase the number of partitions n in above example from n=4to n=10,

Sy (Y1) +Sx(¥,) S, (y)+S,(y,)
2 B 2

picture contains (100) cells as follows:

where P; (y¢) = 4 (Yy) , then the new considering

IT<“OMOITIO
IIT<«oMOITIO
S S ) BT
OO —qouTO@m T
MMOog@oMomO
OO—7mOTmO®mTm
IToeomMmaITT®
'I'l'l'lI-nO-nTIl'l'lo'l'l
IToerTmMmTIO-—-I
OO—ToTmOmMIm

Where the new considering picture is irregular, see figure (10).

Figure (10)
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Conclusion

The main interest of this work is to find a special tactic to study and understand some of the
arising sounds for the nature and animals like birds and study the relation between these sounds
and weather, where some of animals feel changing of the weather and disaster before they
happened, thus their sounds waves will change as following the situation, therefore by using this
new method many times them under the same effect matrix , if the similar picture is repeated for
the same situation, then we can predict the situation before it happened when we get this similar
picture. Moreover, we will understand and decode speech animals. Also, by this new method we

can help and deal with mute persons.
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