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arrangement both emerge from simplicity and unity ond return
fowards it, they exhibit some fundamental relationshipswhich
become heirarchy
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f any of these can

ther geometric patterns like a pentagon, a hexagon, a

octagon and so on as well as a thombus, tetractys etc.
- but also the most

in

vision o

to jalis. After eleventh century
te doma

when muslims came to India some of the most beauti

le and a triangle. A subdi

square, circ

considering the different angles, degrees and symmetry. The basic
give us o

decorated the surface beauty of the monuments. For example the
geometric forms seen in the construction of a jali pattern are

tomb of Salim Chisti in Fatehpur Sikri.
Jalis are a part of.a architectural decoration. The formulation

of pattemns in the jalis are mathematically calculated

still are repetitions of abstract forms - circles, crescents,

make interesting surface patterns. It was the Islamic
rectangles, and arrangement of stripes and lines.

Circle : It is not only the perfect expression of justice
equality in all direction in a fini
beautiful parent of all the polygons, both containing an

underlying theme.

architecture that gaveb
monuments were constructed with excellent jali patterns which

Animal motifs and foliage pattemns abound, but more numerous

Jalis, three dimentional lattice screens. These screens
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ion, ratios

.

atterns in detail to

ip

the jal

the triangle, the hexagon and the square.
nherent structure, subdivision, proport

le and the hexagonal arrangement of the group

ial circle of the same radius surrounding it emerge the -

The symbol of unity and source also known as the center.

Outside the concept of time, the circle has always been regardad
as a symbol of etemnity, without beginning and end; just "being”
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and the ways in which they can be

d multiple patterns and design.
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they may consist of clusters of triangles, birds or flowers -

their symmetries are fixed. Symme

Although repetitive designs have arbitrary features - after all,
arbitrary motifs can be manipulated.

Through symmetry man has tried to perceive and create order,

Symmetry plays a major role in the formation of a jali pattern.
beauty and perfection in the jalis.

symmetrical if it can be changed some how to obtain the same

Similarity in arrangement for parts.” An object is called
object.

The term symmety is the Greek for "Proportionality,
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‘concrete blocks. What

ty of design can you offer your customers
How many different walls with repeating pattems can you make

from the different arrangements of single motifs?
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for example, you manufacture patteris

Knowledge of symmetry
varie
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Different types of pattems found in jalis are:

1. symmetrical
2. asymmetrical

3. freehand- a continuous pattern.

DRI

IR
SRR
K

%%&t&%&%&%ﬂﬁ%ﬁ%ﬁ%&%&&%&%.
..‘.....*....&mwﬂm&&mw&w

THHBRER)
SHHEREERA]

KKK KKK K)
NN
CKRKKKKKKKK)

939303009
993000003

020200949



;0
, width, colour and fill of

all vertices, edges and tiles in the structures periodic tiling

of the plane.

.
.

or rotated to make a pattern,
* The package helps in transforming edges - vertices

dimensional topology.

* A fundamental region is the core form which has been duplicated
One has full control over the stvle

RepTiles is a software package available on Macintosh.
Designers can use Rep tiles to develop new complex patterns and
tiling. It helps in creation of structured tilings and patterns.

* Mathematicians can use rep tiles to study symmetry and

Rep Tiles
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in the making of a Jali pattern was realised which also helped me to

many more pattens with a proper methodology which can be
A need to understand complexity and pseudo complexity involved
understand different variables that go‘into the making of a Jali

In this project I have tried to study the formulation of a jali
pattern. A little bit of formal analysis was also necessary. Taking
the core form and trying out different transformations to form

For this project I have selected the structure namely "Gateway of
India” and have studied the formulation of the exist

To create pattemns two important things are necessary

a. Symmetrical repetition - repeating the form in different
Stretch, rotate, distort, scale, perspective, flip horizontal

and vertical. (All these facilities are available on the

patterns found in the jalis for our own reference.
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than two forms and clubbing them together to form a jali,

pattern which appears to be complex. ,
3. A negative space helps to create a different form, hence it appears

eg. Honeycomb, a hexagon repeated in all directions.
2. Two forms clubbed together to form a pattern. Use of more

that two forms are used to form a pattern.
Basic geometric forms used in constructing a Jali pattern.

1. circle

While making the segregation of the jali patterns we come across

the different ways of using the form
1. One form repeated several times.

2. triangle
3. hexagon

4. Square.
5. Rhombus.
6. Rectangle.
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ing

| patterns
- symmetrical and continuous patterns

- assymmetrical

- symmetrica
lved in pattern mak

- Jalis from "Gateway of India

- how two or more elements are clubbed together to form
a Jali pattern

- assymmetrical and continuous pattern

- identification of the core form
- freehand patterns .

It involves

Imnvo

.

1. Understanding the construction of a Jali pattern.
3. Understanding complexity and pseudo comp’lexity

The project involves three stages
2. Classifying the Jali patterns
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undertanding the core form

part 1
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core form basic form rotated at 90 degree
“ mirror reflection at 90 degree
basic form stretched
; ) form
mirror reflection at 90 degree rotation at 90 degree

-he whole form mirror reflected at 90 degrees
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the tile

core form rotated at 90 degree, clockwise

core form

e // { N -
U

]
N

[ ST Y J R U " L (U e v




2 N 1 /7 N
- ) T 4
\ N

mirror reflection

O/

e il T R

™

formation of the tile
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formation of the pattern



classifying the Jali patterns

part 2
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filled minutely and

lex image or pattern. Recalling and

reconstructing factors could be, the various forms, the symmetry

and the repetition or the rotational factor.
: A pattem which cannot be reproduced or is

difficult to reproduce could be termed as a complex pattern

~

generation of a pattern. They also maintain the decorative and

1 1ot a comp
omamental appearance of the patiern.

Reproduction
number of forms which are used to form a jali. Their arrangement

The factors which leads to the complexity of the pattern are various.

These patterns may be termed as asSymmetrical patterns which do
is as such that it becomes difficult to identify them as
individual forms. They thus can form a continuous chain pattern

not follow a particular axis of symmetry but abide the rules of

form/forms used and the aj pearance after clubbing them together.
3. Use of many forms : A pattern may have more than two or three

In this we may not find the use of symmetry at all. Repetitions
are but of common use. Though ofcourse random making of a

pattern also follows some specified rules like the size of the
Rules help to follow ahierarchy in complex pattern making

decoratively but at random by following repetition of the form.
process.

1. Filling space : An area which is

reconstruct
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thickness or reducing the thickness/width of the line or form can

make an image appear complex.
Colour like scale can influence the effect of any order by making the

elements more or less conspicuous through contrast or brightness.
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Patterns which appear complcx (pseudo complex)
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the rotations of the formulation of a Jali pattern. Also by

overlapping and interlocking the core form.

ing variations

o, .

Possibilities of making new Jali patterus by us

form of the Jali's, and by maki
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pattern formed by using the core form

R

addition of these lines

make it appear a different pattern altogether
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core form

morror reflection
of the

core form

with addition of
two lines

mirror refleciton of the quarter

quarter rotated at 90 degrees, clockwise

the tile
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pattern formed by using the core form

I

addition of these lines

-0 0

a scaled version

can form a pattern which appears to be complex
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variations of the core form by repeatition and mirror reflection. we can get many more possibilities

P

mirror image
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overlap at half distance

overlap

repetition

2

rotated at 90 degrees
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mirror reflection
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mirror rection

mirror image
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rotation at 90 degrees
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mirror reflection and rotation at 90 degree tile scaled versions



increasing the thickness of the line

adding of elements

changing the thickness

mirror reflction

mirror reflection

thickness of the line helps
in the formation of
foreground and-background
image
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formation of a new pattern
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scaled version

scaled version

these patterns appear to be pseudo complex patterns



core form g

vl

tile
rotations at 90 degree, clockwise
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NS

scaled tile might appear complex

forms which make the core form



This project will help as a basis in creation of more JAli patterns
with proper methodology

The application of the created patterns into concrete blocks will be
another part of the study wherone has to understand the
functionality aspect of a Jali pattern.
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