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Abstract

This study has introduced the Art in a new vision to increase the
understanding of Saudi Art at the International level. The focus
was on architecture patterns (in Al_Haram Al_Madini) and
literature (poems, speeches). It is achieved through introducing
the Art through the eyes of symmetry as new concept embedded
in the art.
The aims of the study are:

1. to explore the characteristics of Saudi Art through

symmetry,

2. to build a database of computer art,

3. to save the heritage art,

4. todevelop art utilizing sophisticated scientific concepts

with the use of latest technology.

The methodology focuses on two aspects; that are architecture
patterns and literature relevant to poems and speeches. In the
case of architecture patterns, the examining method has closely
looked at the different types of symmetry like Rosette, Frieze,
and Crystallographic symmetry Art. As for speeches and poems,
the focused was on the general symmetrical concepts.

Keywords: Computer Art, Symmetry, Architecture Patterns,
Rosette, Frieze, Crystallographic, Poems, Speeches.

1. Introduction

Muslims and Arab before Islam have known different kind
of art since a long time ago, architecture is one of these art.
The work of mosaic, painting the wall and internal
decoration are found in different kind of such architecture
art.

In the Arabian Peninsula, their art relied on materials like
clay and stone colored, lead, fatty substances of plant,
gypsum, precious wood, white marble, granite, sheets of
gold, silver, precious stones, age of Ivory and other more
of building icon materials, Mosque of Al_Madina can be
considered the prototype building in the Arabian Peninsula
beside Makka Mosque. It is one of the most prominent of
these models, and also one of the most beautiful buildings
of the Islamic world, even in terms of magnificence,
decoration, and design. The Mosque is an engineering
giant within the city of Madina Manwara,
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Figure 1 shows a prototype of the form of the Madina
Mosque at the time of Muhammad (peace be upon him)
622CE. The original mosque was an open-air building
(covered by palm fronds) with a raised platform for the
reading of the Quran. It was a rectangular enclosure of
30m x 35 m (98 ft x 115 ft) at a height of 2m (6 ft 7 in)
wall which was built with palm trunks and mud walls. It
was accessed through three doors: Bab Rahmah (Door of
Mercy) to the south, Bab Jibril (Door of Gabriel) to the
west and Bab al-Nisa' (Door of the Women) to the east.

Fig (1) Madina first built by Prophet Muhammad (peace be
upon him) and his companions
Figure 2 shows the Prophet's Mosque during the Ottoman
Era taken from the web address [29].

Fig (2) The Grand Mosque in the era of the Ottoman Empire

The Founder of Saudi Arabia the King Abdul Aziz
Al_Saud (Rahamh Allah) has controlled Makkah, and
established the modern kingdom of Saudi Arabia. He has
accepted guardianship of the holy sites as a prime
responsibility of the kingdom.
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Figure 3 is picture of the mosque at present taken from the
web address [30].

Fig (3) the grand Mosque in the current Al Saud era

Figure 4 illustrations of suggested extension work in the
future taken from the web address [31].

Fig (4) The grand Mosque with future extension plan

2. Background and the Investigation

How did the sophisticated Islamic geometrical patterns to
be found on the whole and ground surfaces, on windows
as frames, on doors dated from the beginning building
Mosque of Al_Madina onwards evolve?.

Clearly, they did not evolve spontaneously. In addition,
this investigation is looking at the symmetry in Saudi
literatures [1, 28].

Previous work done by the author has used geometric and
group-theoretic methods [15, 19, 22], tiling [18], colour &
text [16, 17, 20, 21], biometrics and symmetry [23],
tracking sepsis movement [24] to generate patterns, and
interaction between Islamic Art, dialogue and peace [26].
Work by other researchers and scientists [2, 10] had
carried out to produce images through the use of other
methods. Over the past years the author has used computer
graphics to study and analysis four hundred patterns on
two dimensions plan. It found that p3m1, pmg, pg, and pgg
are very rare patterns types and in many cases not
attractive to the eye or to look at. P6m, p4m, c2m, p2m,
pm p6 and p4 are very common pattern type.

There are many studies on Islamic patterns exist on
Al_Hambra (Spain), Egypt and Turkey. These studies are
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mainly looking at two dimension patterns. There is no such
study on the Al_Haram. One frequently asked question is
whether all the 17 wallpaper groups or 7 Frieze groups and
point group can be found in Al_Madina Mosque? As for
literature, the study explored symmetry in their contents.

This work will make a large contribution towards
classifying Saudi Arabia Arts in Madina in addition to
literature classification. Based on the founding,
recommendation and advice will be given to the company
in case of architectural patterns that look after the internal
architecture product in the Al_Haram, burn in mine the
author’s previous experience.

The Mosque is lavishly decorated with stone and wood
carvings and tile patterns on most of the ceilings, walls,
and floors. Islamic art does not use representations of
living beings, but heavily uses geometric patterns,
especially symmetric (repeating) patterns.

3. Basic Theoretical Concepts and Definitions

In nature, the notion of symmetry is often associated with
harmony of forms and beauty, and its concept is widely
applied in objects (such us patterns and literatures).

The task of this section is to explain an important concept
that needed in developing the methodology in the next part,
it is build to drive and establish efficient path for
classification and generation of Islamic pattern in Madina
Mosque and literature (poems, speeches). This information
is focused to avoid any unnecessary and irrelevant details
for simplifying reasons.

The definitions and concept are as follow:

Figure, Object: a shape on a plane, includes points, lines,
polygons, polygon interiors, circles, disks, parabolas,
ellipses, hyperbolas, ...etc. Formally, a figure is any set of
points on a plane [2]. As for literatures, speeches and
poems can be any sets of letters or words and their
locations.

Pattern, design: artwork of figure [9].

Pattern: is an artistic or decorative design [5].

Symmetry Pattern: is symmetric if there are translations,
rotations, reflections, or glide reflection when applied to
the pattern leave the appearance of the pattern unchanged.
[15, 19, 22, 25].

Crystallographic Pattern: is a pattern which covers the
entire plane and can be produced by repeatedly applying
transformations to a finite motif (and to the images of that
motif) [3, 25].
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Frieze Pattern: is an infinite strip with a repeating pattern,
is called a Frieze pattern [4].

Rosette Pattern: is any pattern having a flowerlike form [8],
for example RO, D2, ... etc. as explain below.

RO: Reflection Symmetry Pattern has only one reflection.
Dn: Reflection Symmetry Pattern if the pattern has n fold
reflection and n fold rotation, for example, D2 is Reflection
Symmetry Pattern has 2 fold reflections and 2 fold
rotations.

Cn: Rotational Symmetry Pattern has n fold rotation, for
example, C2 is Rotational Symmetry Pattern has 2 fold
rotations.

Algorithms are developed in the following section used
below notations:

T The symbol T denotes a Cell template tile in
which a cell is to be placed. Cell is the set of Frames (Cell
elements), The concept Frame present the position part in
the Cell template tile. It is one entity in the set of entities
presenting the continue bath movement of the line, It is
constructed of one point "coordinate (x,y)". It is assumed
that the template cell has no symmetries.

T, In general, the subscripted symbol T is used to
denote a tile generated by mirroring T in the line ab.
TS The symbol T is used to denote the tile generated

by rotating T about the point C through degrees =.

Tab The symbol is used to denote the tile generated by
movement with the distance ab followed by a mirror in the
line joining the points a and b. In some cases of using 2ab
or 3ab, the movement distance will be twice or three time
of the distance between a and b.

U Construct of Unit tile U by gluing to T the
Transformed versions of T as shown in the algorithms. A
notation P2,U or Pg,U are used to present the unit tile that
used to copied to produce the P2 or Pg pattern types.

+ The symbol + has used to denote the action of
gluing two tiles together.

4. Methodology

The methodology has divided into two approaches or
stages, which called Literature and Architecture Patterns.
These approaches are described using flowchart as in
Figure (5) below.

4.1 Literature Approach

It shows the method to classify poems and speeches.
Literature, unlike architecture patterns, mathematics and
many of the sciences, is an inherently subjective pursuit.
One cannot alter the laws of physics or the principles of
calculus at all, yet the meaning of a literary work can be
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changed simply through a matter of interpretation,
literature have given the artist and speaker greater freedom
to play around with structure and content.

The classification method of symmetry in writing is as
follows:

1. The last sounds that two or more words make sound the
same or very similar.

2. The placement of symmetry in poetry is most often at
the end of line, especially when the lines have a similar
meter, or number of stressed or unstressed syllables.

3. Similar sounds can occur in the beginning or middle of
words, symmetry requires both the end vowel and
consonant combinations to sound alike.

4. Sequence of words repeated throughout the literature in
systematic way, and such repetitions are classified. The
enjoyment is come from identifying the recurrence of a
complex structure, from recognizing how it has been
translated throughout the literature.

5. In certain cases, overall structure of literature can have
the pattern of “beginning,” “middle,” and “end.”, the
middle can serve as a focal point where events take place
and the beginning reflect or plot points towards the end of
the literature.

Above classifications are hard to spot for non-speakers of
the language, it is hoped that we can decode the structural
systematic of various classifications. This is done in the
analysis of the structure of Saudi poems whereby words
are replicated in such a unique manner that it makes
profound sense. For paper cut, it will illustrate how they
use different forms of symmetry-rotational, reflection, and
repetition.

4.2 Architecture Patterns Approach

The Approach shows the methodology to classify
Architecture patterns collected from Al_Haram Al_Shrif in
Madina, the outcome of the approach is grouping these
patterns. There are analysis diagrams for Crystallographic
and Frieze patterns classification in various books and
websites [14, 15, 16]. Therefore, there is no need to
include them in this paper.

This approach is summarized in the below flowchart, see
Figure 5. The diagram clearly stated the first question
should ask whether the pattern is two dimensional patterns
or not? If it is, the reader should refer to the classification
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method to find the type of Crystallography pattern. If the 14.
pattern is not one of Crystallographic patterns, that means,
it is not symmetry. If the result of the pattern examination
is not in two dimensions, the following question should be

asked, is the pattern in one dimension? If the answer yes

P3m1,U = T1+ T1b120 + Th240 , where T1=T+
Tab and T is rhombus

P31m,U = T1+ T1c120 + T1c240 , where T1= T+
Tab and T is triangle.

P6,U = T1+ Tlab , where T1= T+ T c120 +

15.

16.

to this question, the reader should refer to the classification
method of Frieze pattern to find the type of it. If the pattern
is not one of Frieze patterns type, that means, it is not
symmetry. If the result of the pattern examination is not in
one dimension, then the checking will be against Rosette
patterns. There are two groups of Rosette patterns, these
are depended on symmetry (reflection and rotation) of the
pattern. If the pattern examination is not in one dimension,
the following question should be asked, does the pattern
has reflection? The pattern is Ro type if it has only one
reflection, and it is Dn type if it has n-fold reflection and n-
fold rotation. If the pattern has no reflection, the following
question should be asked, does the pattern has rotation? Cn
is the type of pattern if it has n-fold rotation and the pattern
is not symmetry if it has no rotation.

The following information will explained the basic and
main algorithms used in the approach, it is only for
Crystallography patterns, although Frieze and Rosette
patterns algorithms are part of Crystallography algorithms.
There are mainly five different type of tiles categorized by
their inner angles and their sides, these are; 1)
parallelogram, 2) triangle, 3) rectangle, 4) square and 5)
rhombus. Below, list of algorithms give the heart of the
interactive computer graphics algorithms for the
construction of each of the seventeen types of two-
dimensional repeat patterns. The reader will find different
algorithm published in references [11, 12, 14].

Tc240 and T is triangle .
17.
& T1=T+ Taband T is triangle.

Pém,U =T2+ T2ab , where T2=T1 + T1 c120,
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Fig.5. Flowchart explanation of approaches

5. Result of Images Analysis

1. PLU =T, whereT is parallelogram.

2. P2,U =T+ Tol80, where T is triangle.

3. PmU =T+ Tce ,whereT isrectangle.

4. PgU =T+ Thd, whereT is rectangle.

5 PmmU =T+ Tce + Tge + Tel80, where T is
rectangle.

6. Pmg,U =T+ Tce + T2hd + T3hd , where T is
rectangle.

7. Pgg,U =T+ Thd + Tel80 + Tbf, where T is
rectangle.

8. CmU =T+Tab ,whereT istriangle.

9. CmmU =T+ Tab + Tch + Tbh180, where T is
triangle .

10. P4,U =T+ To90 + Tol80 + To270, where T is
square.

11. P4mg,U =T1+T1c90+T1c180+T1c270, where
T1=T+ Tcb and T is square.

12. P4m,U =T1+T1b90+T1b180+T1b270,where T1=
T+ Tab and T square.

13. P3,U =T+ Tol20 + To0240, where T is rhombus.
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This section shows selection photos out of 550 that have
taken by the author for the purpose of proofing without
doubt the issues and discovery by the research. Since, It is
defiantly will avoid the arguments and questions by the
scholars that has happened on Al_Hamra case [6, 7, 8, 12,
13, 32].

Frieze patterns or border patterns are commonly found in
designing and decorating of Al_Madina Mosque. Iron,
stone, mosaic, marble, and color painting are main material
used in creating border Art. One example for each Frieze
types are given below for selected of patterns. It is proof
that there are all the Frieze patterns exist in Al_Madina
Mosque.
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Fig (6) P111 Decretive trims on ceramic work

Fig (7) Pm11 Decorative trims on a building
f\'s"'f\'»""r\'»"‘rf,\v f'r ’\ r ’
g'&‘%&"&“l& a“l&‘ A“JL" "n‘ ';

Fig (8) P1m1 Decretive trim on ceramic work

Fig (9) Pmm2 Decretive trim on iron work
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Fig (10) Pma2 Decretive trim on marble work

Fig (11 ) P112 Decretive trim on iron window

Fig (12) Plal Decretive trim on building

Some type of Crystallography patterns or wallpaper
patterns have found in the mosque. Below examples are
selected pattern for each type of wallpaper that exist in
Al_Madina Mosque. Plal, Pgg, Pg, p31m, p2, p4g, p3,
p3m1l and p6 are missing pattern type.

Fig (16) Pmg decoration trims of marble work
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counting, pattern is unique for each number. In another

e o e SN &

A v ey word, cannot one pattern count more than one time.
oY oY oray

Fig (17) Pm decoration trim of ceramic work

Fig (18 ) Cm decoration trim of marble work . . Lo .

Fig (20 ) Different variations of Katem Suleman tile
As result of the study, it has examined the pattern against,
Rosette, Frieze, and crystallography patterns. Table 1 show
the distributions of Rosette Patterns were encountered in
the Mosque, Diagram 1 shows graphically the analysis
result of the table 1.

Table 1: The analysis Result of Rosette Patterns

Rosette Pattern Type ©
o @ < Yo} [{e] —
Fig (19) Cmm decorations trim of iron window & - - - o o
In order to complete the pictures of the pattern study about Frequency Sl B 0 o1 o4 4
Al_Madina Mosque, Katem Suleman tile is the most Rosette Pattern Type | o | o o o | ©
frequently pattern occurring in Islamic culture, and indeed, alal| al oo
the study found that it is the most common patterns in
Al_Madina mosque. Figure (20) shows different Frequency 3 2 1 1 1
variations on the theme of Katem Suleman that made of

various materials. Such tile can be spotted in different parts
of the Mosque. There are hundreds of these around the Rosette Patterns
place. Also, it can be spotted as basic shape for Frieze and
wallpaper patterns.

6. Discussion = Frequency

In this section, the discussion has two subsections. First -
one is dealing with architecture patterns, and the second o e v i o o e vt >t R v
one is talking about symmetry in literature.

Diagram (1) Histogram view for Rosette Patterns Distribution
6.1 Architecture Patterns Discussion ) )
Table 2 below gives the number of Frieze patterns that has

The 550 photos have duplicated, it means that one pattern encountered in the designing. Diagram 2 as diagram 1,
can be found in more than one photo. But, in the case of shows graphically the analysis result of the table 2.
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Table 2: The analysis Result of Frieze Patterns

Frieze - N - Ala ||«
Pattern | E = g S g
Type o o o o
Frequency 66 33125 |10 | 4 3 |2

Frieze Patterns

= Frequency 10
- o
r

s

Pmgl P112  Plgl Plml P111 Pmm2 Pmll

Diagram (2) Histogram view for Frieze Patterns Distribution

Table 3 shows there are few Crystallography patterns and
Diagram 3 shows graphically the analysis result of the
table 2.

Table 3: The analysis Result of Crystallography Patterns

Crystallography c e c
Patterns £ | E g g E|E| £ | o |3
(@] alaololo|a O [a o [a
Frequency 9 8165|321 0 0
Crystallography o
Patterns 8 |a|Plo|Slel g
a a | o o o
Frequency 0 0 0

Crystallography Patterns

m Fregquency

QR NWBUONKO

Pe
P4
Cm |
Pmg |
Pmm |
Pom |
Pdm |
Pm
Cmm ]

Diagram (3) Histogram view for Crystallography Patterns
Distribution

Please note that P111 patterns in case of Frieze and
crystallography patterns, it can be produced through any
other patterns type by coloring or add motif to destroy the
symmetry.

6.2 Literature Discussion

Symmetry has an important role in Saudi Arabia literature.
Especially poems and speeches have strong tendency to
include symmetrical elements for the following reasons:
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1. Tying and keeping the lines and structures of poems and
speeches together.

2. Giving poems and speeches a sort of pleasing to read
and listen to.

3. Turning the poems and speeches into sound more
appealing.

4. Making them easier to remember and recite because the
human mind registers such clusters easily and with
pleasure.

5. Adding more meaning and feeling and effect to their
content.

6. Helping to create an image to the content.

Below, there are two examples to show the analysis of
using symmetry within speeches and poems for
classification purpose.

Example 1 [28]: The following speech by HRH king
Abdulla Ben Abd Al_Azez (Allah protected him) for the
third years meeting in the fifth periodic on 25th of
September, 2011 with the Shura Council.
‘ ; PR VR 9 oo
coman) dmay Al ey Al dsw) Gle WSl B3l
Tl S B AY g
S g il daa 5 oSile 2Ol

el B SEy o Mad sl Sile o el udaal
2303 gad) A ) ASLedd) Cund il AV 5 3 53Y) Ll

san il - ) agas - pSalaal a5 jallae bl aaadl Al ZUS )
Ol ol 138 Wle (a8 asilly ¢ sl s ¢ a1 ¢ gl
Liad e (3 |y shai dgle 335 o onie a8 Y ol ¢ el 138 guaai
AEIAY 5 LSy

Y ol ¢ bl g o Lida g dalian g o L olat A g pusall s A1 | an
eien) sl - Al Ja - ) e 388

Bsiall Lo glas ) ¢ Aedlul) Liad ae Gl 5 ¢ () siall Cuaaill )
o il g ¢ opdilatall 4 S Y e (B¢ pla albaac

OSar Yl ga ¢ B L U 3 Al 3l el b maead) alay
as;gg“z,g\%cst)w\j‘L..;i)xu,_,\yatg_'m‘L@A@
e Tpsm 588 sy ¢ Lwpaall as Aadu ol (piagall o 35
¢ Jae Jlae IS (& ¢ (s smaall painnal) 331 all 50 Gliegs i yi WY
LS A S Wlale e S ae )bl ey ¢ dge pdll Lol gl (3
288 ¢ gl g ¢ da gl 1 1 giatal Gl g ¢ lea A e Al ¢ elalall
b, 8

a2l 550 (pe Tliie) Tame (55l (udaa 8 31 all 38 Lka ; Y
Age il Loyl puall (38

Lgmal lguts =i 3 ol 5pall Gy Zaddll 5,500 e Tyl Lals
Oandpall ki i (A AS LA (8 IS Gall el ¢ Al ullad)
aall g Al Ly guay

oSie 4 el JS Gt ad of - 52 Y1 5 3 5AY) Lol - Lide oSia 4
Ll g 335 ¢ 3ypally 510 oSile Uis ey . pSinliaay oSial S
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Aoy ¢ plSe seb b ol Al oz A ey ¢ gl Sl s g
Vil el S e Jony
Sl 53 3all g o sadl Laan Wl JLid 5 130
A 5 ) Aas 5 a0l DL
The symmetrical analysis of the speech is as follow:
1. The speech has symmetrical structure because readers
can see clearly the structure of "beginning"”, "middle", and
"end". The middle can serve as a focal point where events
take place, this is common structure of Saudi Arabia
speeches. Also, the beginning reflects or plot towards the
end.
2. The shift or placement of specific word or similar sound
throughout the speech. In this speech, the word ( Brothers
"3 A¥) L") has been repeated three times in systematic
way before starting new event. This is common word and
the reader can found it in the king’s speech in “Arabic
leader meeting in Algeria on 28/03/2001”. It has repeated
four times. And two times in the king’s speech in “Arabic
leader meeting in Egypt on 21/10/2000”, and four times in
the “24th meeting of Arabic leader on 03/04/2013”. There
is similar sound of this words such as("His Excellency
president, ladies and gentlemen, Distinguished heads of
delegates ol SI a5l sliac) elugy Colapadl g salual) (i I Aalad")
"Highnesses and Excellencies Ay sondl  Glaal”,
"Master President o)) adl"c "Presences sl L), for
more of such words, information and speeches see [28].
3. The reader can see the logical placement and shifting of
the speech’s paragraph.

Example 2 [1]: The following is few lines of two poems by
the well known poet Prince Khaled Al-Faisal as a model
for poetry.

The first is:
Sl giad8 s Banal é‘).u:
b Ll (uadi C L5 Glas

The symmetrical analysis of the poem is as follow:

1. The poem lines assembling of two halves, each has five
words as a strict rule of the number.

2. First half of the first line is sound similar structure of the
first half of the second line.

3. The syllables of the word at the end of the first half in
all lines are all similar, and at the end of the lines.

4, The first line can be read in reverse order and becomes
another poem such as:

(S biual 8 oa Lgiadd &l
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The second is:
Gkl el 7
gl s aldll g 3y all el
[EAPIERS RSP FAPD
) s ¢ el Gl (Al
Lie ) Lo Lefie aalisa )

The symmetrical analysis of the poem is as follow:

1. The poem lines assembling of two halves, each has four
words as a strict rule of the number.

2. First half of the first line is sound similar structure of the
first half of the second line.

3. The syllables of the word at the end of the first half in
all lines are all similar, and at the end of the lines.

7. Conclusion and Recommendation

This research has set out to show the different type of
patterns currently exist in Al_Madina Mosque and to
reveal the symmetry that has found in Saudi literature
(poem and letters). It has hoped the outcome of this work
achieved its aims to make some contribution to proof that,
of course that is privilege of the reader to decide, the
greatest satisfaction will come if the study is able to fulfill
its purpose to encourage innovation to regeneration of
patterns through the use of different means. Computer
graphics combined with modern mathematics and
technology offer all sorts of new and exciting possibilities.

The result of the research show that the Frieze patterns
types are all exist and represent the highest number of
architecture patterns. In case of Crystallographic Pattern,
there are various types not found in the decoration for
example, Plal, Pgg, P31m, P2, P4g, P3, P3ml and P6.
Katem Suleman is the most common patterns in
Al_Madani Mosque which made of various
materials.

In the case of literature, the study shows symmetrical
analysis of various literatures wrote by well known writer,
the research shows that the symmetry concept has found in
outline structure and its contents.

My recommendation is to look at the missing type of
patterns and try to create these patterns in the Al_Madina
Mosque.
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