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INTRODUCTION



CONTEMPORARY TEXTILE CAD FOR HANDLOOM SILK SAREE
1.1. INTRODUCTION:
              The origin of the textile industry may be traced to the internal between old Stone Age and new Stone Age, when man was leading a partial type of life. India has a rich, diverse and unique textile tradition. Wool, silk, cotton, linen are the four fibers that rule supreme in textile area and these fibers are used in India for creating fabrics describes Ramal (2009).
              Weaving has been extremely well developed craft in India from as early as the Indus Valley Civilization. Though silk and cotton weaving pre dominates the Indian weaving tradition. Most textiles are produced by twisting fibers into yarns and then knitting or weaving them into fabrics. The craft man does most of the work by hand, but today with modern machinery and textile mills, the process has become simpler and faster than before reports Bhatnagar (2002). 
              India has a wide range of textiles of varied designs and manufactured by numerous techniques when compared to other countries in the world. The styles depend upon the location of the place, climate, conditions, cultural influences and trade contacts states Tarabai (1998). Handloom technology is one, which has been from the past till today without any change because they have a lot of restrictions both in productivity wise and quality wise. But in quality wise, there are some fabrics which are woven best only on the hand looms but cannot be woven to the most intricate quality even on the modern machines. [The Indian Textile Journal (2010)]
             Silk is widely produced today. India is the second largest producer of silk after China. A majority of silk in India is produced in Karnataka state, particularly in Mysore and the largest consumer of silk in the world. The tradition of wearing silk sarees in marriages by the brides is followed in southern parts of India. Silk is a fibrous protein of animal origin. Silk in India comes from the mulberry silk worm, Bombyx mori considers Ananthanarayanan (2008). Silk drapes very easily in folds, making it possible for the dress designer to use it in a variety of styles. Its pliability is also an asset in creating distinctive garment of sample line says Holt (2000). 
           Traditional costumes in India vary widely depending on the climate and natural fibres grown in a region. Sarees are woven in silk, cotton and artificial fibres. Kanjivaram, Mysore, Paithani, Pochampalli, Jamdani, Balucheri, Sambalpuri, Bandhini are some varieties of beautiful sarees from different regions of India views Bansal (2008). Indian fabrics are unique for their excellent workmanship, colours and durability. Fabrics in silk, cotton and wool are more in demand inside the country as well as abroad.  
            Sarees are woven with two long decorative borders running the length of the saree, and a one to three foot section at the other end, which continuous and elaborates the length-wise decoration. This end is called the pallu; it is the part thrown over the shoulder in the Nivi style of draping. In past times, sarees were woven of silk or cotton. The traditional handloom silks always score over the power loom silks in the richness of their textures and design, in their individually character and classic beauty (www.sareeworld.com). A sari or saree or shari is the traditional female garment in India. A saree is a strip of unstitched cloth ranging from four to nine meters in length. The saree is usually worn over a Petticoat with a blouse known as choli or ravika forming the upper garment. Indian saree remains the traditional clothing of Indian women. (www.sitagita.com)
                Design is a plan intended for some definite purpose. A design may be anything to which a man has put his mind or talent to change or reorganize natural materials. Designing is a cardinal human act, whenever we do something for a definite purpose. “Designing means creative action that fulfils its purpose” states Scott. Thomas (2001) points out; the design often should be simple and not be too elaborate, unless it is an intrinsic part of design. Drawing more consciously sometimes make the drawing more superficial away from reality, though the end product in textile design is said to be superficial or surface decoration. A genuine approach is through ‘style’ which is very important to textile design and closely allied to fashion.
                   Surface designing is nothing but superficial decoration or surface enrichment of the substrate, the fabric, the art work prevailed since ancient times. Today there are numerous ways of enhancing the traditional ones (www.indiacrafts.com). Design is about relating element, whether they are similar or contrasting and visually arranging an interesting unity with them. Shapes, forms, colours and texture combine together to become a unified whole which is commonly called a design. Proper understanding and ability to use these are vital to the designer as to the fine artist.
                 Effective design is design that makes a difference; it enhances the performance of organisations and adds value to the products and services they provide for customers. It gives competitive edge. It creates prosperity. Beazley and Bond (2004), report that the computer is a useful tool that when used correctly can increase accuracy and productivity, and manage information. Computer – Aided Design (CAD) is frequently used for woven fabric design as the cloth can easily be represented on the computer screen and colours can be applied quickly and effectively to the design states Goworck (2007). The textile designs are the original works of the designers. CAD helps them to visualize and see their imaginative design in final form without producing any sample swatch. CAD or Computer Aided Design has brought a revolution in the Textile Industry. The time consuming and cumbersome process of textile designing has been made easier by CAD. The CAD/CAM technology facilitates easy creation of virtually all types of fabric weave and design, helps simulate the created weave/design in to the virtual fabric in different colour combinations long before the actual fabric is manufactured.  
                        The CAD solution for textile designing and manufacturing has many application areas ranging from dobby, jacquard and screen printing industries among many others. It increases productivity and also adds value to the product for meeting the rapid changing demands of the consumer for fashionable designs. 
                 Therefore to create variety in handloom silk design patterns, an attempt has been made to prepare woven design using CAD with following objectives:
· To search for preliminary design preference for handloom silk sarees. 
· To develop woven designs using CAD.
· To weave a silk saree with selected woven design.
· To evaluate the woven saree for the design features.
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REVIEW OF LITERATURE



REVIEW OF LITERATURE
                  The literature pertaining to the study has been reviewed under the following heads:
2.1. Design and its essentials
2.2. CAD for Textile Designing
2.3. Silk the queen of fabrics
2.4. Weaving process
2.1. DESIGN AND ITS ESSENTIALS:
          Designing is nothing but superficial decoration or surface enrichment of the substrate, the fabric, the art work prevailed since ancient times. Today, there are numerous ways of enhancing the beauty of the cloth; using high tech emerging trends along with the traditional ones, describe Shailaja and Wilson (2006). Design is an organization. When anything is designed, it is put together with same intent or goal in mind. Everything that is not entirely accidental is to some extent DESIGNED states Sumathi (2005). It is a creative expression of an idea states Jinsey (2005). Design is selection and arranging of materials with two aims i.e. order and beauty says Goldstein (2004).
This surface designing can be achieved by various means.
· By drawing from a source of ideas and figurative or abstract design (Design types).
· By use of geometric motif, repeated to create a pattern (Motif repeat).
· By use of colour, one of the most attractive modes of surface decoration drawn from principles of art and designs (Dyeing).
· By the use of print media, creation of patterns by applying colours in predetermined area (Printing).
· By the use of yarn interlacement order, to create self – designs or coloured extra warp and weft figuring through weave expresses Naik (2006).
               The skill of drawing can be achieved by scribbling on a pad and constant practice of imitating and reproducing of objects, which are unappealing. A great deal of time may be spent in drawing it or modifying it in different ways. Eventually adding colour and texture will give ideas. Always try to create art in waste to make best of it, view Shailaja and Wilson (2006).
             Design in a fabric is achieved by many different techniques. It may be created as the fabric is being made or it may be applied to the finished good. The selection of fabric with any kind of designs requires a careful appraisal of all the components include patterns or all over designs, shape and arrangement of individual motifs, background areas, colour and colour combination, texture and texture combination and the end use of the fabric highlights Wilson (2005).
2.1.1. DESIGN SOURCE:
            Design ideas can come from almost any source, but sometimes designers may find difficulty in thinking of suitable sources and themes for work. The sources of inspiration for a designer are infinite. The simplest line or shape grew out of folklore and the abstract designs were often a symbol for the real world. It is the job of the designer to understand and explore the possibilities of materials available for designing through different media. The pattern on a fabric has always been an important part of our surroundings. As a two dimensional decorative art, commercial textile design has little message. However; its prime intension has always been apparent in its most obvious form i.e. the embellishment of surface or surface decoration as stated by Wilson (2006).
            As Graves’s (2001) remarks, areas and themes will have been identified according to the customer requirements, as will the appropriate number of products to fall within them. Having established the number of products and colour ways for each, initial ideas for the range can be put together.
  Source of design and design ideas:
· Nature: Flowers, leaves, plants, sun, moon, stars, mountains, rivers, birds, animals etc. are used quite frequently in designing. They can be copied in their three dimensional form or in stylized form.
· Objects: Objects of use in our day to day life are not only copied but also modified, improvised and decorated to create new and varied designs.
· Monuments and Sculptures: Buildings, historical monuments, statues are also an important source for design ideas.
· Religion: These have been the basis of inspiration to man to create symbols and motifs that help man communicate with God. Such designs are traditional and realistic states Wilson (2005). 
2.1.2. ELEMENTS & PRINCIPLES OF DESIGN:
              Mckelvey & Munslow (2005), report that designing can be defined as relating and visually arranging components or elements space, line, shape, form, colour, value and texture are the design elements with which artists and designers work to create a design. The design principles of balance, movement, repetition, emphasis contrast and unity are used by the artists and designers to make the art form or design.
2.1.2.1. Elements of woven design:
             According to Butterworths (1998) woven fabrics are composed of longitudinal or warp threads and transverse or weft threads, interlaced with one another according to the class of structure and forms of design that are desired. The symbols that form the code of clothing are both tactile and visual. All clothing styles and fashion must express their meanings, through various permutations and combinations of texture, fabric, colour pattern style and form. 
Line: Sarkar (2010) explains line provides the visual dimension of length and width. When lines combine, space is enclosed and forms and shapes are defined. Line offered a path of vision for the eyes when is wearing an object/outfit. There are various types of line such as horizontal, vertical, oblique, diagonal and curved. 
Vertical lines: These produce an illusion of added height to the outfit design by adding and contrasting coloured vertical band in the centre panel added with vertical line gives an added height to the outfit. These lines tends to make a short person looks tall. The line of growth, loftiness and inspiration says Jacob Thomas (2001). 
Horizontal lines: These lines add width to the garment and decrease the apparent height, for example a wide contrasting coloured belt shortens the height of the figure by cutting the garment into two segments, however the belt has the effect of slimming the waist line, the self coloured will not shorten the height of the outfit as well as the wearer states Datta (2007). 
Diagonal lines: Davis (2008) high lights, these lines can add or decrease the height of the wearer depending on their slope. Long uninterrupted diagonals tilting almost vertically are the most lengthening and most dramatic of all lines. Diagonal lines should be combined with vertical or horizontal lines. If they are used alone for the entire dress the effect will be disturbing. The line of motion, progression and unrest.
Curved lines: These lines are more romantic and pensive by nature. Curved lines can be full circle or may even appear almost straight. Curved lines are considered graceful and feminine; those in a diagonal direction are the most graceful and can be seen in the soft folds of material in a draped dress or a raffled collar reveals Khanna et al (2010).
Line moments: Pundir (2007) expresses the arrangement of vertical, horizontal and oblique lines produce line moments characterized by opposition, transition or radiation. Opposition: In a design where the vertical line is opposed by horizontal lines opposing oblique lines are used. Transition: When one line direction slips smoothly, in to another, the movement is transitional (e.g. curved lines). Curved lines should not be overdone. They are at their best when stiffened by some straight lines example round yoke with vertical pin tucks within it. Radiation: When a design is created with radiating lines at the neckline, it will attract attention to the face. These radiating lines are produced by stitching decorative darts on the right side of the garment.
Form: According to Sumathi (2005), form is structure. In art and design, form is the illusion of three – dimensional volume or mass seen in two dimensions.  Many forms can be described as combinations of the basic geometric structures; spheres, cylinders, cones, cubes and pyramids. 
Shapes: It describes the outer dimension or contour of an object. Shape also enclose space and imparts a certain character to the object viewed. Through clothing design, the shape of the human body is often revealed in a natural way, but sometimes even distorted. The shape of clothing on a human body, communicates silently, the message about wearer. 
Space: Sodhia (2005) expresses that, it is generally considered to be the area seen between the shapes space in clothing becomes distractive and fatiguing to view where an interesting space may go unnoticed or appear monotonous.
Texture: Texture refers to surface appearance of fabric. It is rough or smooth, stiff or soft, thick or thin, other adjectives being utilized are furry, hairy, fuzzy, crisp, spongy, rich, and sturdy.  Textures are created by different fibers such as cotton, silk, wool or synthetic and also by yarns varied in size, ply, twist uniformity or dearth of uniformity such as fine, crepe, loose, embossed, mercerized, bounded or glazed fabric.
Colour: Bansal (2008) remarks that colour is more potent than line or texture in giving interest to a design. It tends to attract and hold care to great extent. Colour has three dimensions – hue, value, intensity. As stated previously hue is made of seven colours. The three main hues are yellow, red and blue. These are known as primary colours because from them all colours can be made. If equal parts of yellow and blue in pure form are mixed, green will result; blue and red form violet; yellow and red form orange. Neelima (2009) reveals green, violet and orange are known as secondary or primary colours.


2.1.2.2. PRINCIPLES OF DESIGN:
              Designing seems to be quiet simple superficially. But the designer while designing the garment has to really keep in mind various concepts in mind like fabric, texture, grain of fabric, measurement, them etc. like any other profession, the designing profession also has some basic principle. The principles of design are useful in creating different forms of expression in an artistic manner, which are pleasing and attractive to the eye states Sodhia (2005). The principles of designing include balance, emphasis, harmony, proportion and rhythm.
Balance: Davis (2007) states Balance refers to equilibrium and security. It is achieved by grouping lines, shapes and colours about or around the centre line in such a way that the attraction of both the sides of the centre is equal and a sense of repose is conveyed. Balance may be created by having two sides of a design identical or different but placed in such a way that the effect is pleasing. Balance is the concept of visual equilibrium, and relates to our physical sense of balance. It is a reconciliation of opposing forces in a composition that results in visual stability. Most successful compositions achieve balance in one or two ways; Symmetrically or Asymmetrically.
Symmetrical balance: Symmetrical balance can be described as having equal “weight” on equal sides of a centre line. It may also be referred to as formal balance. There is a sense of dignity in formal balance. 
Asymmetrical balance: Davis (2007) remarks, unequal weights or different designs placed at equal distance from the centre destroy the balance. Asymmetrical balance involves placement of objects in a way that will allow objects of varying visual weight to balance one another around a central point. 
Emphasis: Emphasis involves the concentration of interest in the selected area of design with other centre of interest subordinated. It could also be called as focal point. Every design needs some note of interest that catches the eye or attracts the attention on a specific area of the garment. Contrasting colour for example could be used to emphasis an area states Janine Mckelvey (2005).
Harmony: Pundir (2007) remarks, harmony otherwise called unity. If the principle of proportion balance, rhythm and emphasis are applied creatively, the resultant design is said to have the harmony. Unity means that all the elements of design work together to produce successful visual effects. If anyone of the principle is not applied the resulting design will also lack harmony which means; if the principle of structural decorative design with balanced proportion and quantitative and qualitative emphasis creating a rhythm of its own, give an outcome of harmony of unity. It is a result or an achievement which every designer should keep in mind while designing or drawing or arranging various elements or design for achieving/creating particular purpose of design.
Proportion: Neelima (2009) explains, the relationship in a design of one part to the other or of all the parts to the whole is termed as proportion. Through good proportion one can sustain the dominant thought without violating the unity of the whole. Proportion is the principle of design which is achieved when the various sizes are successfully grouped in any arrangement so that are in a scale i.e. the elements making up the structure have a pleasing relationship to the whole.
Rhythm: Rhythm is the repeated use of lines or shape to create a pattern. Rhythm also refers to a feeling of movement. Rhythmic use of design elements lead the eye through a design giving the garment a continuity e.g. use of laced firms and contrasting cuffs and collars lead the eye through the design with a successful rhythm. The eye should travel without effort from one part to other considers Narang (2007).
2.1.3 CLASSIFICATION OF MOTIF/DESIGN:
           Successful design is about thinking and communicating the thoughts, on paper, or wherever, and realizing them through prototyping, solving any problems along the way.
Types of textile design:
            Textile fabrics ornamented with variety of motifs, are also used for decorating other items like title, crockery, painting, portraits, sculptures, civil engineering etc. The textile designs are often broadly grouped into realistic, stylized, geometric or abstract as stated by Mullick (2006).
Classification of textile motifs:
            According to Butterworths (1998) the textile motifs are grouped as naturalistic, stylized, geometric and abstract. Though all the textile motifs are grouped in one of these categories, but however an effort is made to deal some of the exclusive rather predominating motifs separately in order to highlight their significance.
Naturalistic Motif: The naturalistic also referred as realistic motif depict real objects in a natural manner may be flora – fauna, utility articles, sculptures, kitchen dressings, architecture, human figure or any other for that matter is a derivative of the nature. Sometimes the natural motif may be a miniature form of the original or actual but is proportionate with its component.
Geometric: Thomas (2001) explains these include designs made using geometric figures such as squares, rectangles, lines etc. The design sometimes may be composed of entirely the geometric shapes and forms, or a design may be constructed on a geometric foundation. In a woven design, the repeat is always shown or represented in a rectangular basis. However free a design may be from shapes of a formal character, it is always embedded in a geometrical form/shape.
Stylized motifs: Graves (2001) considers, these are variations of natural forms, for example, when a stylized floral or leaf motifs are used they show imagination and not imitation on the part of the artist stylized motifs are two dimensional and relate well to the flatness of the fabric. The stylized motif is either exaggerated or simplified in such a way as to give it an unnatural form. The style can also be introduced sometimes by adding geometric shapes. The stylized motifs popularly known in textile designing are flowers, birds, animals, human figures, fruits, vegetables, cartoons, nursery, prints, alphabets, numbers, buildings or sculptures etc.
2.1.4. ROLE OF DESIGNERS IN DEVELOPING DESIGN FOR TEXTILE MATERIALS:
                 Neelima (2009) reveals that Textile designers usually handle embroidery designs, print, weave and texture. Textile designers need to have detail information about textile fibers and different methods of textile design. Textile designers create designs for knitted, printed and woven textiles. These designs often feature repeating patterns. Textile designers generate design ideas from reference materials, current trends and specific client instructions. Job responsibilities range from programming computers for print machines to hand sketching designs using skill in identifying colour arrangements, knowledge of certain fabrics and awareness of current design trends.
Textile designers needs the following skills and qualities,
· A basic understanding of colour, texture and pattern. 
· Creativity and artistic sense.
· Adequate knowledge of various techniques and characteristics of different textile materials.
· Knowledge of recent market trends.
· Ability to work in a team.
· Good communication skills.
· Knowledge of relevant software’s used in textile designing.
· Marketing, financial and administrative skills in case of freelancers.
  To create innovative and a wide variety of designs, textile designers usually works in knit, print or weave. (www.woodheadpublishing.com). There are two basic fields in textile designing such as interiors and fabrics for garments and accessories. 
Specialized works performed by textile designers are categorically listed below:
· Creating sample design set.
· Liaising with clients tom plan develop designs.
· Proper interpretation and representation of clients’ ideas.
· Proper assessment of finished products.
· Utilizing specialized computer aided design software (CAD) to create a great variety of designs.
· Colour, fabric and texture experimentation.
· Possessing updated knowledge of new developments in the field of designing and production techniques.
· Creating innovative design concepts. 
· Maintaining deadlines.
· Attending trade shows regularly.
· Getting updated with contemporary fashion trends in textile designing.
· Developing and maintaining a network of business contacts. (www.informaworld.com)
              A designer receives a brief and guidelines from his or her agent, client or studio; these, along with a recommended colour palette, are the constraints with in which the textile designer will work. In addition, the designer is equipped with a general impression of the ‘mood’ a collection of design should be based on, or even appropriate methods of presentation that the final design idea should take (www.en.wikipedia.org).
2.2. CAD FOR TEXTILE DESIGNING:
               Rajesh and Dharmandra (2004) are of view that, design effectiveness is one of the best kept commercial secrets. Too few organisations know the true value of effective design, and the facts and figures are not often revealed. Effective design is design that makes a difference; it enhances the performance of organisations and adds value to the products and services they provide for customers. It gives competitive edge. It creates prosperity. Beazley and Bond (2004) report that, the computer is a useful tool that when used correctly can increase accuracy and productivity, and manage information. This removes the time consuming tasks of cutting card patterns and planning and drawing markers by hand, and the duplication of hand written instructions. This computer technology has enabled the clothing design, pattern construction and product development to be integrated into a more continuous process. 
                Gray (1998) describes textile designers of all kinds use CAD: its influence spreads from raw material production to retail outlet. It has a wide range of applications from the representation of colour combinations to original design and illustration. Some designers use it as a substitute for repetitive tasks, other as a creative images from the abstract to the photographic, and graphical effects can be used in an imaginative manner to heighten their use as a means of communication. Its practical use also covers the creation of supporting items like merchandising and display materials and packaging. 
               Parthasarathi (2010) explains that textiles and computers are genetically related. It is so because computers are believed to be from punch card system used in jacquard weaving machine. In the environment where computer is a normal need for every industry, textile companies that continue to excel in today’s competitive business climate understand the importance of computers. After more than a decade of computer revolution, some textiles corporate in India have understood the dire need of the “IT Evolution”. Most of the Indian industries have not come under the influence of this evolution. The ability to withstand the revolution in science for several decades has enabled computers to be used very much as an effective tool in information technology and communication fields.              
2.2.1. DESIGNING THROUGH CAD:
                Computer – Aided Design (CAD) is frequently used for woven fabric design as the cloth can easily be represented on the computer screen and colours can be applied quickly and effectively to the design remarks Goworck (2007). The textile designs are the original works of the designers. CAD helps them to visualize and see their imaginative design in final form without producing any sample swatch. Sometimes, the customers to provide ideas for designing according to their particular requirement. The textile designers, with the help of CAD, convert them into workable designs. For this to be done the sample is scanned with the help of either scanners or digital cameras and then they are edited to obtain the final design. (www.ehow.com)
               Lourle (2003) highlights, the stylist’s design must be transformed into the information that will control the patterning mechanism of the textile machinery. Even for printed designs, although they are not transferred to a grid, there is nevertheless an intermediate process between styling and manufacturing. The term point paper designing is used here to designate such an intermediate process. The point paper output is similarly captured within the computer as well as being produced as hard copy photographic plotter output.
  Textile designs use CAD/CAM system for three main areas of their work.
1. Design, 2. Presentation and 3. Production.
Within each of these areas every designer will have his or her own specialty and no two users of a system will operate it in identical ways. There are different systems for each of the three main sectors of the market and each unique feature states Gray (1998).
2.2.2. UNIQUENESS OF CAD:
               CAD or Computer Aided Design has brought a revolution in the Textile Industry. The time consuming and cumbersome process of textile designing has been made easier by CAD. The CAD/CAM technology facilitates easy creation of virtually all types of fabric weave and design, helps simulate the created weave/design in to the virtual fabric in different colour combinations long before the actual fabric is manufactured. The state-of-the-art technology of computer – aided design is being adopted by almost every power loom industry. The handloom sector has also started the application of this modern designing technology, though on a very small scale as on date. The CAD solution for textile designing and manufacturing has many application areas ranging from dobby, jacquard and screen printing industries among many others. It increases productivity and also adds value to the product for meeting the rapid changing demands of the consumer for fashionable designs. (www.infotex.es)
                Textile designers are the trained professionals having sound technical knowledge of each and every aspect of fabric manufacturing. They have deep understanding of as basic a material as fiber to as modern a process as CAD/CAM technology. Not only this, they have to keep tract of the prevailing fashion trends as well as social, they create textile design. (www.scribd.com)
2.2.3. ADVANTAGES AND LIMITATIONS:
2.2.3.1. Advantages:
                According to Mitra (2007) Computer Aided Designing systems are a miracle in the field of designing, encased with many meaningful merits, appreciated by the designer’s manufactures and the ultimate customers. This is easy to operate designing system – CAD, has many advantages.
· The expense and time is reduced in a considerable manner when compared to the laborious manual work of designing. The data can be easily stored, transmitted, and transported through computer files.
· Digital swatches can be saved on floppy disks, zip disks, CD-Rom or hard drive thus saving space. The designs can be easily customized and personalized as corrections and editing can be done.
·  The designers don’t need to produce swatches as they can view particular fabric or garment in different colours and shapes on computer screen itself.
· Better visualization of the design, especially for people not accustomed to 2-D engineering drawings.
· Drawings may not actually be necessary to get a part in production, in some cases, when you have a 3-D model or the drawings only need to specify a few critical dimensions and annotations, and not many, dimension as on a conventional drawing. (www.teonline.com)
2.2.3.2. Limitations:
· CAD is too slow for highly conceptual design. Preliminary sketches on paper or 2-D CAD have been done before firing up the 3-D modeler.
· Requires a lot of computer power. 
· Some designs changes can be slower and harder. (www.answers.yahoo.com)
2.2.4. SOFTWARES FOR TEXTILE CAD:
                According to Gray (1998), software falls into two main categories. System software’s and user programs. The former is generally an integral part of the computer and is supplied by the manufacturer of that equipment. PCs normally use Ms – Dos (Microsoft’s Disk Operation System), supplemented in many cases by widows. Larger M/C’s may use UNIX or other proprietary packages. The suppliers of complete systems (e.g. CAD/CAM) and applications usually add their packages the specific functions are provided by the application software report McKelvey and Munslow (2007).
2.2.4.1. Software packages:
               Amandeepkaur et al (2010) point out design can be made faster and more accurately, available for designer’s quick access. A few simple design software packages are Adobe Illustrator, Adobe Photoshop, CorelDraw, and Poser among and others. Technical textile designing software has different yarn, fabric and motifs designing options in built in them. The new designed fabric can be easily viewed in a fraction of seconds. The choice of the right fashion designing software helps the designer in the expansion of the creativity achieved at less time. Now-a-days latest designing software’s are integrated with looms, dobbies are Jacquards. Wonder waves, Reach technologies, Sumner graphics, Prostyle are few companies dealing with these softwares.
2.2.4.2. CorelDraw software:
             Creativity and power come together in CorelDraw. With increased speed, more accurate color control, enhanced vector illustration tools and new Web capabilities, it’s a must-have for any designer. Get going quickly with new professionally designed templates and learning materials. Find graphics, fonts and images on your computer faster than ever with new Corel® CONNECT™. Re-purpose and share your creations anywhere with expanded file compatibility. Then output everywhere, from Web banners and animations, to logos, custom signs and more.
· More speed with new multi-core support 
· More rich content and professional templates 
· More learning tools, video tutorials and expert tips 
· More compatibility, with support for over 100 file formats 
· More color control and consistency 
· More Web capabilities, including Flash animation support 
· More output options for print, Web, digital signs and more. (www.corel.com)
2.2.4.3. Photoshop software:
              With Photoshop Express, it's easy to improve the design. Choose from a variety of one-touch effects, or simply drag your finger across the screen to crop, rotate, or adjust color. Add artistic filters like Soft Focus or Sketch. Designer can undo and redo changes until desired expected result.
Top editing features:
•  Basics: Crop, Straighten, Rotate, and Flip
•  Color: Exposure, Saturation, Tint, Black and White, and Contrast
•  Filters: Sketch, Soft Focus, and Sharpen
•  Effects: Vibrant, Pop, Border, Vignette Blur, Warm Vintage, Rainbow, White Glow, and Soft Black and White
•  Borders: Rectangle, Rounded, Oval, Soft Edge, Vignette, Rough Edge, Halftone, and Film Emulsion.
              Photo shop is also image creation software as well as an editor. Photo shop can create any effect or style needed in a drawing or painting or layout. There are graphic software that can do specialized work faster and more efficient than Photo shop, but Photo shop can do it all in one program. Photo shop works by altering individual pixels in an image as opposed to a vector drawing program that draws with points, lines and objects mathematically. Photo shop is best with images that have complex textures, blends and photo realism, but Photo shop is also very good at vector drawing as long as the image doesn't need to be scaled and you don't need specialized CAD drawing tools. (www.wikipedia.com)
2.2.4.4. Gerber’s textile CAD software: US – based Gerber Technology recently introduced a new version of its AccuMark CAD software called AccuMark 8.4.1 the new technology can be used for pattern design, marker making, grading and nesting. According to the company it can protect against lost work in the event of power failures and helps textile firms to minimize fabric waste view Lawler and Wilson (2002).
2.2.4.5. Tex Pro’s CAD software for textile sector: Tex Pro provides modular CAD software so textile firms need only pay for the relevant items. These modules include: the Tex Pro 3D draping module to create virtual samples; the Tex Pro textile module for garment and print design, colour ways and story boards; and the Tex Pro knit module to provide knitted fabric simulation in the required gauge and colour. (www.softwaresolutions.com)
2.2.4.6. Illustration Media and CAD: Illustrators have their own ‘hand drawing’ based on their definitive use of media, line composition and content, which gives their work a recognizable style. There has been a strong trend for CAD illustrator and CorelDraw which produce smooth lines, the most famous practitioner of this style being Jason Brooks who has produced illustrations for vogue, Elle and fashion retailer oasis express Hayes and McLaughlin (2007).
2.3. SILK THE QUEEN OF FABRICS:
              Dantyagi (2004) highlights it is considered the “Queen of Fabrics” even today. Its strength, luster, softness and graceful line in which it hangs make it the most attractive of all textiles. India is fourth largest producer of raw silk in the world. The main silk – producing states are Mysore, Jammu & Kashmir, besides producing mulberry silk, India also produces all the three types of non- mulberry silk in substantial quantities, a feature which is not associated with any other sericulture country remarks Hurst (2004). 
             Today, silk is yet another word for elegance and silk garments is prized for their versatility, wearability natural fiber. A steel filament of the same diameter as silk will break before a filament of silk states Thomas (2006). It is a fibrous protein of animal origin. Nearly 95 percent of the commercial. Silk in India comes from the mulberry silk worm, Bombyx mori states Ananthanarayanan (2008). Silk drapes very easily in folds, making it possible for the dress designer to use it in a variety of styles. Its pliability is also an asset in creating distinctive garment of sample line says Holt (2000).
2.3.1. HISTORY OF SILK:
               In India, silk is referred to in the Epics. Valmiki in his Ramayan says that Sita was clad in silk when she accompanied Ram to the forest. In the days old it was called by the name of ‘Ketaja’. Country made silks were called by such names as ‘patta’ or ‘kauseya’ and ‘China-shuka’ or ‘Chinapatta’ for silk from china describe Kelly and Densmore (2004).
             According to Chinese tradition, the invention of silk was owing to the genius of empress See-Ling-Chi, wife of emperor Huang-ti, who lived about 2700 BC. Remembering the oriental way of ascribing every event or achievement to reigning monarch, we infer that the invention of the silk loom and the weaving of silk rose in to national importance at the time as stated by Sheila Jefferson (2009). The weaving of silks was confined to definite classes of the Chinese aristocracy, and the secrets of silk culture and manufacture were jealously preserved within. The Celestial Empire for close on fifteen hundred years says Thomas (2006).
               Woolman and McGownan (2003) describe, China’s chief contribution toward clothing has been the development of silk worms, feeding them mulberry leaves and unwinding their fresh cocoons to produce long strands of silk fiber. This fiber was spun into thread and the thread was woven into cloth. By 1500 B.C. elaborate weaving techniques had been developed, using thread dyed in many colours Silk is lustrous, soft and light weight but warm and it can easily be dyed.
              Ojha and Panday (2004) consider, China successfully guarded the secret until AD 300, when Japan and later India, penetrated the secrecy.  Until AD 550 all silk woven in Europe was derived from Asiatic sources. About that time, however, the Roman emperor Justinian I sent Nestorian monks to china, where, at the risk of their walking staffs and brought them to by Zatium. Thus, the Chinese and Persian silk monopolies ended. With the spread of Islam, the silk worm came to Sicily and Spain. By the 12th and 13th centuries Italy had become the silk centre of the West, but by the 17th century France was challenging Italy’s leadership and the silk loom established in Lyons area at that time is still famous today for the unique beauty of their weaving remarks Wingate (2005). 
2.3.2. PROPERTIES OF SILK:
Length of filament: This varies, but in an average cocoon the length of raw silk which can be reeled may be 500 to 1200 yards, although the cocoon may contain 2000 yards or more.
Diameter: Diameter of all the natural fibers, cultivated silk, freed from gum is the finest. Its diameter is 9 to 11 microns, or upward of 0.0004”. Fineness is a prime requisite in raw silk for the knitting of the hosiery as stated by Lawan and Jungerman (2001).
Strength: Silk is often compared with iron wire of the same diameter. Silk is weaker when wet than dry, but, like rayon its original strength returns when it dries. A silk fiber can sustain a dead weight of five to twenty eight grams before breaking explains Wingate (2005). 
Elasticity: Woolman and McGownan (2003), report the molecular structure of silk is quite like that of wool; hence it has about the same elasticity. It is also resilient. In fact, silk will stretch one-seventh to one-fifth of its length before breaking silk elasticity means that no loose threads will be evident on the finished fabric.
Heat conductivity: Silk like wool, is a poor conductor of heat and electricity. It feels warmer than vegetable fibers in fabrics of similar construction. (www.fabrics.net)
Absorption of moisture: The standard regain of moisture for degummed silk, figured on its day weight, is 11 percent raw silk has less regain as reflects by Mullick (2007).
Cleanliness: Because of its smooth filament, degummed silk is the most cleanly of the natural fibers. Rough weaves off set this advantage picks up as much dirt as cotton does states Holt (2000).
Luster: Boiled-off silk has rich luster because of its smooth, round, translucent filament, free from surface markings. Raw silk and spun silk have little luster, the first because of gum; the second because of carded fibers says Murphy (2009).
2.3.3. MARKETABILITY OF SILK IN INDIA:
                  Datta and Maheshnavaty (2007) report Silk mainly achieved from silk worm that is an insect. Pure silk sarees is very rare to get from the market now a day because to reduce the cost, manufacturer started mixing the other materials along with silk. Due to this the quality of silk also degraded slowly. There are several government farms to check the production of silk.                       
                   The cost of pure silk sarees is more than the other materials but pure silk saree are in demand now days all over. The wearing of sarees shows the culture of India, along with that the pure silk sarees maintain the standard of living among the people and communities. The feeling of standards we can see in every individuals especially women. There are various varieties of silk saris all over the world. And it’s very popular in India. South silk is famous in south India. (www.huajiesilk.en.made-in-china.com)
                Manufacture of pure silk saris that comes with the best designs and arts and styles. Also pure silk saris are available in a variety of colours with extra ordinary work of glittering zari border and zaal all over it to bring out the beauty in it. These can be in various special occasions like weddings, parties and festivals. Also there are collections of bridal pure silk saris to make your D-day special in the market. Also the various sub-categories in silk saris like Benarasi silk, Butter silk, Cot silk, Crepe silk, Garhwal, Jamavar silk, Jamdani silk, Kanchipuram silk, Orissa silk, Patola silk, Raw silk, Samu silk and south silk are available all over the market. This enables the buyer to find sarees at cheap rates without compromising on the quality according to the market condition describes by Nystrom (1999).
2.3.4. DEMAND FOR SILK SAREES IN INDIA & ABOARD:
                  According to Mullick (2007) Silk as a fabric is of varied types. Indian is a well known exporter of this fabric. Different regions of India are famous for their silk. Especially South India, where there is the maximum growth of this fabric and a considerable section of population is involved into silk clothing business. Indian Kanchipuram silk saree is world famous. Be it the rearing of silk worms or the weaving of sarees, India has shown its efficiency in producing a wide range of most elegant, beautiful, durable sarees. The best quality of the silk, the vibrant and luscious hues, the creative design of the pallus and borders make the Indian silk sarees stand out from the rest. The different varieties of sarees are Kanjeevaram or Kanchipuram, Patola, Pat, Muga, Jamdani, Banarasi, Samu, Butter silk, Ikat, Paper silk, Mysore, Khadi silk etc.
                 Despite the flood of versatile manmade fibers and silk look micro fibers during the last half of the twentieth century, silk has survived, succeeded and much sought after by textile designers and clothiers. In Asia silk has been consumed since its origin as ceremonial and traditional wear; the demand of high-cost silk for kimonos, saris and sarongs has somewhat declined but this short tall has been met by popular western clothing which consume more silk every successive year. In fact, demand for silk in Japan, China and India, the traditional strongholds of this nature fiber is rapidly rising. In early twenty – first century India has emerged as biggest importers of silk followed by Japan. The rising percentage of population, growing globalization and affluence in developing countries are the chief factors behind the escalating demand for silk explain Datta and Nanavathy (2007).
                    Silk garments for high fashion party – wear having a lot of embroidery and sequins work are mainly exported to the US. Silk sarees are also exported in large numbers to Indians and people of Indian Origin settle aboard. There is demand for Indian silk item from America, Japan, Spain, Germany, Italy and Europe. Demand for Kashmir silk carpets has been on the rise continuously. All this has created additional queues for Seri culturists. (www.lifematerials.com)
2.3.5. RECENT TRENDS IN DESIGN FEATURES OF SILK:
              Today, a designer saree is coveted apparel; young girls love contemporary styles of designer sarees. They wear them on social occasions. They are made by special saree designers. This is done by going back to the village craftsman who is the real masters of the ancient craft. They can create a matching saree blouse design. The blouses that go with the garment are westernized.
              The saree designers have realized that these designers’ sarees have huge market in India and aboard. Most new age fashions are a result of innovation and creating wide markets for saree blouses designs. With this trend, the ethnic apparel of the garment has blended beautifully with new techniques and embellishments. (www.ezinearticles.com)
              The traditional saree embroidery designs or contemporary designer sarees are made for special occasions. They cannot be mass produced; hence they are made by special saree makers. Some designs on sarees are done with special techniques. The ancient looms come alive with legends and stories as they were patronized by the royals in the past. The old skilled crafts have made a prodigal return as the demand for this garment grows in the overseas market. It has also evolved with the change of times. That’s why the variety has also increased. (www.utsavsarees.com)       
2.4. WEAVING PROCESSES:
             According to Rastogi (2009), it is interlacing of two sets of yarn which inter-lace at right angles to each other. The lengthwise threads are known as warps, individually there are called ends. The cross-wise threads are filling or weft; individually they are known as picks. Weaving is done on a loom which makes it possible to interlace the warp and filling threads according to a pre – arranged manner. The length-wise edges of the fabric are called selvages. Mahadevan (2006) summarizes that, in weaving, the warp and the filling may be interlaced in many different ways. The particular method that is used to interlace the warp and filling is called the weave.          
               Styles in fabrics change from year to year, but the basic principles of cloth construction remain constant. In hand weaving, particularly, it is the construction that makes the pattern. Therefore, a thorough knowledge of the kinds of fabric structured is essential if the weaver is to avoid the monotony that inevitably comes from limiting to one or two the fabric constructions used as stated by Frey (1998).
Principle movements during weaving are as follows.
Shedding: Shedding on a primitive loom, the weaver had to raise each alternate warp yarn with his finger or with a stick to insert the filling yarns in to the warp. The raising of the warp yarns formed an opening or speed, through which the filling yarn was inserted. This first weaving operation therefore became known as shedding. (2002)
Picking: As the harnesses raise the heddles, which raise the warp yarns, the filling yarn is inserted through the shed by a small carrier’s device called a shuttle. The shuttle contains a bobbin of filling yarn, which emerges through a hole in the side as the shuttle moves across the loom. One passage of the shuttle from one side of the loom to the other is known as a pick describes Aswani (1996).
Battening: All warp yarns pass through the heddle eyelets and through openings in another frame that resembles a comb and automatically, or battens, each filling yarn against the portion of the fabric that has already been formed. This third essential weaving operation is therefore called battening. It gives the fabric a firm compact construction.
Taking up and letting off: With each shedding, picking, and battening operation, the newly constructed fabric must be wound on the cloth beam. This process is known as taking up. At the same time, the warp yarns must be released from the warp beam; this is referred to as letting off. (2003).
2.4.1. HISTORY:
              Joseph et al (2000) point out that weaving is one of the oldest arts known. Though no actual looms from early civilization survive, fabrics of fine quality have been found in the tombs of ancient Egypt, and designs on very old pottery provide indisputable evidence of early skill in weaving. Painted pottery also gives us some idea of the type of loom that was in use in the ancient world.
              Adanur and Sulza (2001) are of view that, historical findings suggest that Egyptians made woven fabric some 6000 years ago. It is believed that the hand loom has been invented many times in different civilizations.
             Lord and Mohamed (2005) remark that, until the early 19th century weaving was primarily a hand or manual process. In the late 1700s and early 1800s scientists and inventors such as Joseph-Marie jacquard and Edmund Cartwright developed weaving looms that were partially machine-powered. Later manufactures produced looms that were entirely mechanical and power-driven. During the late 18th and early 19th century, developments in weaving involved the addition of automatic features to existing looms to increase the speed of operation and reduce the frequency and amount of damage due to faulty functioning. In the early 20th century, improvements were made in the winding and warping of yarns. The looms were improved further, including warp typing machines and warp drawing-in machines. After the end of the World War II, the modern textile industry began to emerge. Invention of synthetic fibers changed the scope of textile industry drastically. In 1930 an engineer named Rossmann developed the first prototype of projectile weaving machines. In 1953 the first commercial projectile weaving machines were shipped production of rapier and air jet weaving machines started in 1972 and 1975, respectively.
2.4.2. TYPES OF HANDLOOM:
                  Handloom technology is one, which has been from the past till today without any change because they have a lot of restrictions both in productivity wise and quality wise. But in quality wise, they are some fabrics which are woven best only on the hand looms but cannot be woven to the most intricate quality even on the modern machines. [The Indian Textile Journal (2010)] The handlooms are classified in to four broad groups. There are throw – shuttle looms, fly shuttle looms, frame looms and semi – automatic looms.
2.4.2.1. Throw – shuttle looms:
                 The first silks are woven in throw-shuttle pit looms. In fact, India’s legendary brocades of Banaras, the Patola, Savis of Gujarat and Himrus of south India, are the products of the throw-shuttle loom. Through economically unrewarding these looms can produce the most intricate designs and patterns can weave poetry in the fabric, the loom is set up on a pit and throwing the shuttle across the shed by hand does the process of picking. The loom consists of a sley without a warp beam, a roller and a pair of treadles. The weaver sits on the edge of the pit and operates the treadles by feet. All operations except shedding are done by hand. The shuttle is thrown by one hand between the divided warp and caught at the opposite side by the other hand. Operating the treadles by feet does shedding states Jamesh W. Wibbe (2005).
2.4.2.2. Fly – shuttle loom:
     The fly shuttle loom has mechanized weaving. This loom raised production several times. The fly – shuttle loom with the combination of dobby and jacquard can weave a fairly wide range of designs. In the fly shuttle looms, the shuttle is made to move either way on the race board of the sley by a simple mechanism. The loom can weave 20 picks per minute describes Butter Worths (2002).
2.4.2.3. Frame loom:
                The most delicate fabrics in china and India have been woven on an ancient horizontal frame loom with a treadle. It was greatly improved in medieval period in Europe. The modern horizontal frame loom scores over the fly-shuttle loom; some 24 treadles can be fitted to produce small and intricate designs. The frame loom is portable. It combines the advantages of both the throw shuttle loom and fly-shuttle one. The only disadvantage is that it occupies more space since a pit is dug for accommodating the treadle. These looms are used extensively for weaving. Its special feature is back beam with a long length of warp, useful for storing large quantities of the same type of fabric view Barker and Midgley (2007).
2.4.2.4. Semi – automatic handloom:
              The handloom run by an electric motor is known as the semi automatic loom in India. This loom yields three to four times more than a handloom and has an output of over half of the power looms. These looms can also be operated without electric power to manufacture plain fabrics. The loom costs less than an ordinary power loom reveals Barker and Midgley (2007).
2.4.3. JACQUARD LOOM:
               As Taylor (2007) remarks, the jacquard machine was the invention of a Frenchman of that name, who exhibited the machine in the year 1800. It was introduced into this country about 20 years later. The chief advantage of the machine is that a large number of threads can be operated separately, and a larger figure be produced than with a shaft harness. The chief ideas in the machine are that each thread is connected separately to its hook, and the use of perforated cards to leave any hook is required to be lifted or to push it away from it if the hook is required to be left down in the shed.
                A jacquard machine is a place of apparatus for selecting and lifting the warp threads for each shed. It is used for large patterns in which all or most of the threads in a repeat move independently, and by its aid elaborate details and flowing lines may be readily reproduced in a texture. Major parts of a loom: Warp beam, whip roll, lease rods, heddles, harness, bobbin and shuttle reed, breast beam, temples, and cloth roller states Mahadevan (2006). 
2.4.3.1. Principles of operation:
               Each position in the card corresponds to a “Bolus” hook, which can either be raised or stopped dependent on whether the hole is punched out of the card or card is solid. The hook raises or lowers the harness, which carries and guides the warp thread so that the weft will either lie above or below it. The sequence of raised and lowered threads is what creates the pattern. Each hook can be connected via the harness to a number of threads, allowing more than one repeat of a pattern. A loom with a 400-hook head might have four threads connected to each hook, resulting in a fabric that is 1600 warp ends wide with four repeats of the weave going across state Gupta et al, (2005)
              Jacquard looms, whilst relatively common in the textile industry, are not as dobby looms which are usually faster and much cheaper to operate. However unlike jacquard looms they are not capable of producing so many different weaves from one warp. Subsequent warps are then field in to the existing warp with the help of a knotting robot which ties each new thread on individually. Even for a small loom with only a few thousand warp ends the process of re-threading can take days says Nakamura (2000).
2.4.4. PREPARATION OF PUNCHED CARDS:
             According Lord and Mohamed (2005), the pieces of mill board are cut in to suitable size to make pattern cards for a jacquard. The size of cards must lower the needle space of the machine for which they are intended to be used. A card for 400s jacquard is 16 3/8 inches or 41.6 cm long by 2 7/16 inches or 6.2 cm. wide, and a card for 600s jacquard is 42.5 cm. long by 8.74 cm. wide. The cards used on handlooms are lighter in weight than those used on power looms. A hundred cards of the same size for a power loom will weight 71bs.or 3.18 kg per hundred.
2.4.4.1. Card cutting:
               Aswani (1996) explains that designs are painted on paper which ruled vertically and horizontally. Such a way that every space between two vertical lines shall represent a warp thread, and every space between horizontal lines as weft thread. At regular intervals thicker and cross lines, called bars, are ruled; the up lines enclose as many threads as there are needles in one short row of jacquard to be used. The cross lines mainly save as guides to the designer and card cutter.
              Each card is cut from the painting found between two horizontal lines upon the painting found between two horizontal lines upon the design paper, but as holes are punched in the cards, they have the effect of turning up the design, bar by bar, into short vertical lines to correspond with the jacquard heddles. 
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METHODOLOGY
                         The methodology pertaining to the study on Contemporary Textile CAD for Handloom Silk saree is presented in following headings. 
3.1. Conduct of survey
3.2. Selection of design and Design Development
3.3. Selection of Colour
3.4. Selection of Yarn
3.5. Weaving
3.1. CONDUCT OF SURVEY:
             Survey research is one of the most important areas of measurement in applied social research state Trochim and Blztantra (2008). Taylor et al (2006) point out that surveys are carried out by the research institutes, universities and governments. They are concerned with the collection of information from a specified target population. A researcher usually wishes to generalize the result obtained from the sample to the whole population. 
            Therefore this method was selected to gather information about the preferable design features and colours combinations in handloom sarees.      
3.1.1. SELECTION OF SAMPLING METHOD:
                 Sampling may be defined as the selection of some part of an aggregate or totality on the basis of which a judgment or inference about the aggregate or totality is made explains Kothari (2004). Sampling is the process of selecting units from a population of interest so that by studying the sample we may fairly generalize our results back to the population from which they were chosen says Chakraborty (2009).    
Simple random sampling: 
               Sinha and Ghoshal (2006) revels that a random sample is one taken such that every item in the population defined in the research has an equal chance of being selected. Simple random sampling is random sampling without replacement, and this is the form of random sampling mostly used in practice.                                                                                           
           The investigator has planned to select the random method of sampling to acquire information for the study. The success of the study also depends on the careful selection of sample, hence the investigator selected students and working women comprising of teaching and non teaching staffs from Avinashilingam Deemed University for Women, Coimbatore as the samples for the study. 


3.1.2. PREPARATION OF QUESTIONNAIRE:
                A questionnaire is a form prepared and distributed to secure responses to certain questions. It is a device for securing answers to questions by using a form which the respondent fills by himself considers Saravanavel (1999). In the case of a questionnaire, as there is no one to explain the meaning of questions for respondents, it is important that questions are clear and easy to understand. Also, the layout of a questionnaire should be such that it is easy to read and pleasant to the eye and the sequence of questions should be easy to follow. A questionnaire should be developed in an interactive style. This means respondents should feel as if someone is talking to them states Kumar (2009).
               Hence a questionnaire was prepared to include details about the respondent’s preference regarding sari, motif, colour, size of motif and length of the border and amount of zari. Final drafting of the questionnaire was done after a trail test carried out among the selected experts and same is given in Appendix – I.
3.1.3. ADMINISTERING QUESTIONNAIRE:
             Questionnaire thus prepared was administered to the selected respondents during their leisure time and instructions were given to fill the questionnaire. Enough time was given for filling the questionnaire. The filled in questionnaires were collected back as and when the respondents completed their response. The data thus collected were consolidated for developing designs.
            Based on the questionnaire the saree, design, motif, motif size, colour, border size and amount of zari were collected. Then the collected data were consolidated and analyzed. This resulted in the selection of all over saree design with medium sized traditional motif, double colour, small border size and minimum amount of zari as expressed by the respondents.  
3.2. SELECTION OF DESIGN AND DESIGN DEVELOPMENT:
               Design features, the element and principles of design can be called the language of art and design. Designing can be defined as relating and visually arranging components or elements to create effects says Gokarneshan (2004). Designing is a process of delineating a product to meet the functional and aesthetic performance criteria with efficient use of available resource, and the engineering of the fabric is defined as the applied science dealing with relationship between raw material and finished product. The sources of inspiration for a designer are infinite point out Bond and Beazley (2004). 
3.2.1. SELECTION OF DESIGN:
                Based on the preference of selected respondents collected through questionnaire resulted in the selection of delicate flowers, mangos, leaf and peacock motifs.
3.2.2. DEVELOPMENT OF DESIGN USING CAD:
              According to Gray (1998), in textile designing the designs could be created by scanning existing design and making modification. The computer is recognized as a universal graphic tool, which could be used comfortably to develop any desired design. CAD design packages assist people who do not have drawing skills remarks Tate (2004).
3.2.2.1. Design process:
            New menu is used to create a new canvas namely a design of any size and resolution can be created. From the scanned images the relevant images are opened in the new canvas. The design area required could be cropped by using marquee tool from the image menu. The same is opened in a new file and then it is hanged to index mode in the edit menu. This menu enables to change hundreds of colours into two colours for easy editing.
3.2.2.2. Selection of motif:
              The motifs thus selected were collected from books and websites. The various styles of motifs were collected in a wider range and then developed suitable designs out of them. The selected motifs such as flowers, mangos, leaf and peacock were collected and used for designing. 
3.2.2.3. Editing the motif:
         Editing is done using pencil tool. To assist the same, grid lines were used. This process is called as edging. In this proceeding, all the faults of the design are blot out. After edging different colours are filled into design, which will be favorable for filling weave patterns. For filling, weave patterns should be created and defined by using Edit     define pattern. Then by using Magic Wand Tool, relevant area is selected where the weave pattern is to be filled. Relevant colour is applied for the motif. Then the motif is ready for the weave after the background colour is filled. 
            Following these procedures for editing of the motif, careful editing was carried out and selected colours were filled. Motifs thus created were stored in weave library.
3.2.2.4. Selection and Application of motif on background:
              The suitable background design were analyzed and selected in such a way to suit the motifs. New menu is create and for a new canvas size, of width 4.5” and length 6.5”. Area for the border in a fixed size, of width 0.5” and length 6.5” are selected. Then by using move tool required motif is selected, from the weave library copied and pasted in the required area. Area for the pallu in a fixed size, of width 3.75” and length 3.5” are selected. 
               For filling pallu background, move tool is used to select the required weave pattern, copied and pasted for pallu. Then the motifs which are ready for placement on a saree have been used and also changed in their position to create variety. Finally all motifs are arranged in a saree known as layout. 
              Based on the procedure the selected motifs such as flowers, mangos, leaf and peacock motifs were applied on the selected background. The placement of selected motifs was also done in addition to the positional change of the motifs to create more variety.   
3.2.3. SIMULATION OF THE SAREE:
                Designers can work on several designs at the same time. A book shelf is available to store and retrieve frequently used motifs. When the fabric design is completed it can be simulated using varying, yard types and specifications states Janmaat (1999). 
               The investigator has created ten weave patterns and stored in a book shelf along with selected motifs five in numbers are flowers, mangos, leaf and peacock motifs for further use. The selected motifs and weave patterns which were developed and stored in a weave library had been retrieved and simulated so as to create 50 designs.
3.2.4. EVALUATION: 
               The saree designs thus created were shown to the selected respondents for evaluating the designs incorporated into them. The proforma included the ratings such as excellent, good, and fair. The rating scale is given in Appendix – II.
               The respondents had scored 50 designs, and the same were ranked based on scores. Designs thus ranked between one and ten were selected for final evaluation and are described as (Plate 1-17).   
Design 1:
              In this design black colour was used as a saree background colour and light brown colour was used for all over embossed design. Golden colour was used for motifs and border. Zigzag lines were introduced at the top and bottom line of the pallu. In the centre, stylized leafs were introduced. Two different designs were taken and repeated accordingly using Edit      Transform      Rotate       Flip horizontal and flip vertical menus.
Design 10:
              In this design Honey colour was used as a saree base colour. Climber design was used as all over body of the saree. Zari thread was used in the border. A single repeat was used in this design. A single mango design was taken and repeated with Edit      Transform      Rotate       Flip horizontal or flip vertical menus. In the middle of the pallu mango motifs were repeated vertically. Zigzag lines dominated the top and bottom of the pallu.
Design 16:
              In this design black colour was used as a saree base colour. A single mango design was used in the pallu and the same motifs were arranged diagonally in the body. A similar design was taken and repeated in the border also. The motifs were filled with twill weave. 
Design 17:
             In this design mustard colour was used as a body of the saree colour and golden colour was used in the pallu. In the border stylized flower motifs were filled with zari. In the pallu at the top and bottom border, dotted motifs were used. At the center of the pallu, combinations of mango and leafs motifs were arranged vertically. Leafs motifs were used all over as embossed design.  
Design 27: 
            In this design mustard colour was used as a saree base colour. Golden colour motifs were used in the pallu and body. Zigzag lines and dotted lines were used in the top and bottom of the pallu. Single flower design was taken and repeated accordingly in the middle of the pallu.
Design 36:
             In this design chocolate brown was used as a saree base colour. Simple square motifs were used in the ribbon border. Similarly, pallu was designed with square motifs at top and bottom. Single flower motifs were repeated in the centre of the pallu. Zigzag lines were used on the whole saree. A big border was introduced at the bottom of the saree and divided into two parts. Red and Parrot green colour was applied for that two parts. 
Design 46:
            In this design black colour was used as a background colour. Golden and orange colours were used as motifs. Curved zigzag lines were arranged in the top and bottom of the pallu. In centre of the pallu mango motifs were arranged vertically. Lines were also used along with mango motifs. Ribbon border is introduced in the border; it was filled with zari. Small part was divided in the body of the saree that was filled with red colour then the various size of mango motifs were arranged horizontally in that part. Small mango motifs were arranged as puttas in the body.  
Design 47: 
              In this design black colour was used as a saree base colour. In this saree three different peacock motifs were used. One was used in pallu and it is arranged vertically, another one was used in the border and it was filled with twill weave. Peacock motif was used as puttas in the body. In the bottom of the pallu similar border designs were placed.
Design 48:
              In this design black colour was used as a saree base colour. Light yellow and orange colours were used for the motifs. Ribbon border is given in the border and it was filled with zari. Flower motifs were arranged vertically in the centre of the pallu. The same design was cropped according to the puttas size and that was arranged as puttas in the body.
Design 49:
            In this design black colour was used as a saree base colour. Ribbon border is introduced in the border and it was filled with zari. The stylized motif is used in the top and bottom of the pallu. A mango motif was taken and that was arranged in the pallu and the body. 
Final selection of design:
            The selected ten designs were given nomenclature as given below for further selection and evaluation are shown in Table I.
TABLE I

                  







              From Table I illustrates the designs with top 1 to 10 ranking. As high as ninety two and ninety percent of the respondents selected design number 10 and design number 47 respectively. Further evaluation with all the ten designs were preferred by a minimum of 82 to 88 percent of the respondents. Further evaluation with all the ten designs resulted in the selection of design number 10 which scored ninety two percent of the respondent’s preference.   
3.3. SELECTION OF COLOUR:
          Colour is a crucial part of all branches of design based industries says Totora (2001). Colours effect every movement of our lives although our colour choices are mostly unconscious explains Davis (2006). That was under normal light conditions; well over ten million different colours can be seen. Through our history, the study of colour and the development of colour theories were frequently undertaken by artists and designers views Seurat (1990). 
                Based on the results obtained from the survey, colours were selected and chosen for weaving a saree.
3.4. SELECTION OF YARN:
             The transformation of individual yarns into textile fabric can be accomplished by a handloom that combine yarns by weaving to produce thousands of yards of completed fabrics remark Tortora and Collier (2001). So, Silk yarns were purchased for the production of silk sari.                                               
3.4.1. PROCURING OF THE DYED SILK YARN AND ZARI:
              In yarn dyeing, fiber already made into yarn to be used for the manufacture of fabric is dyed, usually on a spool, under heat and pressure. Yarn-dyed fabrics are considered more colour fast then piece dyed fabrics that are printed states Conway (1997). According to Sonwalkar (2007), zari is a decorative thread used mainly in sarees and ladies dress materials. Real zari thread may be defined as a mixture of gold, and silk. Zari is considered as a very important thread in Indian weaving.
              Silk yarn is mostly dyed in hank from opines Iyer (2005). Silk has very good affinity for dyes. It readily absorbs basic, acid and direct dyes report Singh (2004) and Sonwalkar (2001). Dyed silk yarns are purchased for processing of the saree. 
             The coloured yarns selected for the design was Olive green shade for warp and Maroon colour for weft. Mustard colour was chosen for over all motifs. Zari was selected for the border. These colours when woven produce double shades so these three coloured yarns were purchased. Silk yarns were purchased from Sirumugai. Olive green colour yarn weighing 250 grams and maroon colour yarn weighing 350 grams were purchased. One hundred and twenty grams of zari was purchased for the border.       
3.4.2. PREPARATION OF YARN FOR WEAVING:
              Yarns intended for the warp must pass through such operations as spooling, warping, to prepare them to withstand the strain of the weaving process. These operations don’t improve the quality of the yarn. In spooling, the yarn is wound on larger spools, or cones, which are placed on a rack called a creel. From this creel, the yarns are wound on a warp beam, which is similar to a huge spool. An uninterrupted length of hundreds of warp yarns results, all lying parallel to one another states Corbmen (2007). 
3.5. WEAVING:
               Lorenz (2003) states that, the warp thread runs the length of the fabric and the weft threads runs across the width. The particular method that is used to interlace the warp and filling is called weave says Mahadevan (2001). According to Barker (1998) the principal movements during weaving are Shedding, Picking, Beating up, Letting off and Taking up.
3.5.1. PREPARATION OF POINT PAPER:
                Banerjee (1999) views that each vertical row on point or graph paper represents one end of a single repeat of the design and was controlled by a harness cord of the jacquard. The design on paper looks like a negative of the pattern NIIR board (2002). Designs that are woven in the cloth are plotted on the design paper point out Vidyasagar (1998).
                Square or point paper consist of spaces lengthwise, representing warp threads and spaces crosswise representing weft threads or picks. This paper must not be regarded as so many squares but warp threads of white material under which lye weft picks of a dark material. Then whenever weft was required to come over warp the particular section. In this case a square was marked black – NIIR board (2002).
               The designs were transferred from the normal to point paper by using the software named Photo Shop which was special software used for producing point paper designs. 
3.5.2. PREPARATION OF PUNCHED CARDS:
              Design is transferred from graph paper to punched cards in the form of holes and blanks. Each hole indicates a lift of an end and is therefore analogous with a mark on graph paper and black indicates full of an end into the bottom shed line and is equivalent to a blank in graph paper opines Robert (2003). The latest developments in card cutting consist of adopting a computer to process a design from the designers sketch report Grosicki (2005). Designs were drawn by hand on a graph sheet and translated the design on to a punching card. Today, the designing takes place using the computer. This has brought them benefits, says Nathan (2006). 
               Thus the point paper designs were transferred into punched cards with the help of professionals.
3.5.3. SETTING UP OF LOOM:
                     A loom is a device that causes interlacement of two sets of threads namely warp and weft to form fabrics. The jacquard mechanism offers the highest level of warp yarn control. This versatility is due to the separate control of each warp end or groups of similarly interlacing warp ends within the pattern repeat across the fabric width remarks Adanur (2001). 
                   The loom was setup and the warping of the beam was done with the Olive green colour yarn and zari thread which is separately wound in ten different bobbins was used for the border. Then bobbin was wound with Maroon colour yarn for the weft. Golden zari is separately wound in ten different bobbins in which these bobbins are used for border design and pallu design.
3.5.4. WORKING OF THE LOOM:
            The punched and laced cards were placed on the jacquard attachment. The moving cards passed over a battery of needles mounted on top of the loom. Each needle controlled a string which, when released picked up the heddle to which it was tied. The perforations on the cards allowed the needles to drop through and lifted single heddle independently of others. Warp yarns were raised by a series of punched cards attached to the loom. A separate card was used for each cross wise thread of the design. As cards come into place, certain warps were raised and the weft yarns were sided across the loom. The warp yarns were returned to position and then the next card was moved into its place to raise another set of warp yarn.
             In the weaving process, first step is to weave blouse followed by weaving pallu with 120 hooks jacquard machine. Then the full sari was woven with the help of separate bobbins. 
             The total length of the sari is 243 inches, out of which 216 inches is left for body of the sari and pallu, 27 inches for blouse. The width of the sari is 47 inches. Thus the silk sari was made by a well trained jacquard weaver.
3.5.5. EVALUATION OF WOVEN SAREE:
                 In order to evaluate the texture, colour, luster and overall appearance of the woven saree a proforma was prepared. In order to evaluate the woven silk saree, comprising teaching and non teaching staffs and students of Textile and Clothing were selected at random from Avinashilingam Deemed University for women, Coimbatore.     
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RESULTS AND DISCUSSION



4. RESULTS AND DISCUSSIONS
         The result and discussion pertaining to the study has been presented under the following heads:
4.1. Finding of the survey
4.2. Evaluation of the developed designs
4.3. Evaluation of the woven silk saree
4.4. Cost calculation   
4.1. FINDINGS OF THE SURVEY:
            Finding of the survey are discussed under the following heads.
4.1.1. PREFERENCE FOR PLACEMENTS OF DESIGN IN HANDLOOM SILK SAREE BY STUDENTS AND WORKING WOMEN:
                          Table I and Figure 1 represents the preference for design in handloom silk sari by the students and working women.                                                                                                                       
TABLE I
PREFERENCE FOR PLACEMENT OF DESIGN  
	S.
NO
	DESIGN
	PERCENTAGE 

	
	
	Students (No:50) 
	Working women (No:50)
	Students (%) 
	Working women
(%)

	1.
	All over sari 
	20
	18
	40
	36

	2. 
	Putta in body
	11
	17
	22
	34 

	3.
	Border and pallu only
	6
	8
	12
	16 

	4.
	Checked and striped
	13
	7
	26
	14 


                     
                From the Table I and Figure 1, it is clearly evident that, about forty percent of the students preferred designs all over the saree whereas thirty six percent of the working women preferred the same. Twenty two, twelve and twenty six percent of the students preferred puttas in the body, border and pallu and checked, striped patterns respectively.
               However, 34 percent of the working women opted putta in the body. Border and pallu designs were preferred by 16 percent of working women and only 14 percent preferred for checks and stripes.     
4.1.2. PREFERRENCE FOR DESIGN ELEMENTS, BORDER AND ZARI IN THE SILK SAREE BY STUDENTS AND WORKING WOMEN:
4.1.2. a. Type of motif: 
             The type of motif preferred in the silk saree as opted by the students and working women are presented in Table II in Figure 2. 
TABLE II
PREFERRENCE FOR TYPE OF MOTIF 
	S.NO
	MOTIFS
	PERCENTAGE

	
	
	Students (No: 50)
	Working women (No: 50)
	Students (%)
	Working women 
(%)

	1.
	Traditional
	16
	19
	32
	38 

	2.
	Geometric
	14
	11
	28
	22 

	3.
	Floral
	17
	13
	34 
	26 

	4.
	Conventional
	6
	7
	12
	14 


  
             From Table II and Figure 2, it is obvious that, 32 and 38 percent of the students and working women preferred traditional motifs respectively. Among the geometric, floral and conventional motifs, students preferred floral motifs 34 percent followed by geometric motifs 28 percent. Twelve percent opted for conventional patterns.
            However, twenty two percent of the working women opted geometric motif. Floral motifs were opted only by twenty six percent of working women whereas fourteen percent preferred conventional motifs.     





4.1.3. b. Size of motif: 
              Preferences of the motif size in the handloom silk sari are shown in Table III and Figure 3. 
TABLE III
PREFERENCE FOR SIZE OF THE MOTIF 
	S.NO
	MOTIF SIZE
	PERCENTAGE 

	
	
	Students (No: 50)
	Working women (No: 50)
	Students (%)
	Working women (%)

	1.
	Medium  
	25
	22
	50 
	44 

	2. 
	Small 
	15
	12
	30 
	24 

	3.
	Big 
	7
	9
	14 
	18 

	4.
	All 
	3
	7
	6 
	14 



                From Table III and Figure 3, it is clear that, about 50 percent of the students preferred medium size of motifs whereas 44 percent of the working women preferred for the same. Thirty percent of the students preferred small motifs. Only fourteen percent opted for bigger ones whereas six percent has expressed their choice for all the motif sizes.
         However, 24 percent of the working women opted smaller sized motifs. Big motifs were opted only by 18 percent of working women while fourteen percent preferred expressed their preference for all sizes.     
     





4.1.3. c. Colour:               
           Preferences of the colour in handloom silk sari are shown in Table IV and Figure 4. 
TABLE IV
PREFERENCE FOR COLOUR 
	S.NO
	COLOURS
	PERCENTAGE 

	
	
	Students (No: 50)
	Working women (No: 50)
	Students (%)
	Working women (%)

	1.
	Double 
	24
	27
	48 
	54 

	2. 
	Double shade  
	15
	9
	30 
	18 

	3.
	Single 
	11
	14
	22 
	28 



                    From Table IV and Figure 4, it is obvious that, about forty eight percent of the students preferred double colours and fifty four percent of the working women have also expressed their preference for double colours. 
                  Between the students and working women, double shades were preferred more by the students (thirty percent) than by working women (eighteen percent). Single colours were opted by twenty eight percent of working women and twenty two percent students respectively. 








4.1.2. d. Border size:
              Preferences for the border size of the handloom silk sari are presented in Table V and Figure 5. 
TABLE V
PREFERENCE FOR BORDER SIZE
	S.NO
	BORDER SIZE
	PERCENTAGE 

	
	
	Students (No: 50)
	Working women (No: 50)
	Students (%)
	Working women (%)

	1.
	Small  
	21
	23
	42 
	46 

	2. 
	Medium 
	8
	10
	16 
	20 

	3.
	Big 
	10
	9
	20 
	18 

	4.
	Any size
	11
	8
	22 
	16 



            From Table V and Figure 5, it is evident that, as high as 46 percent of the working women preferred for smaller border size followed by 42 percent of the students. Sixteen and twenty percent of the students and working women preferred medium size of border respectively.       
            However, twenty and eighteen percent of the students and working women opted bigger borders. Twenty two and sixteen percent of the students and working women respectively opined as they prefer any size of the border.     






4.1.2. e. Preference for amount of zari:             
            Preferences for the amount of zari in the silk sari by students and working women are presented in Table VI and Figure 6. 
TABLE VI
PREFERENCE FOR AMOUNT OF ZARI 
	S.NO
	ZARI USED
	PERCENTAGE 

	
	
	Students (No: 50)
	Working women (No: 50)

	1.
	Minimum  
	30
	60 %
	29
	58 %

	2. 
	Maximum
	14
	28 %
	12
	26 %

	3.
	Heavy 
	6
	12 %
	8
	16 %


                  
 From Table VI and Figure 6 emphasize that sixty percent of the student’s preferred minimum zari followed by fifty eight percent of the working women. 
                   Twenty eight and twenty six percent of the students and working women desired to have a maximum amount of zari in the saree. However, twelve and sixteen percent of students and working women respectively opted to have a heavy amount zari in the saree. 
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4.2. EVALUATION OF THE DEVELOPED DESIGN:
4.2.1. Evaluation of the developed design by students and working women: 
             The evaluation of the developed design is presented in Table VII.
TABLE VII
EVALUATION OF THE DEVELOPED DESIGN
	DESIGN CODE
	EXCELLENT
	GOOD
	FAIR

	
	Students
	Working women
	Students
	Working women
	Students
	Working women

	1
	47
	35
	7
	5
	4
	2

	2
	34
	40
	8
	9
	5
	4

	3
	45
	32
	9
	6
	3
	5

	4
	30
	39
	12
	7
	8
	4

	5
	28
	42
	8
	12
	3
	7

	6
	32
	40
	14
	7
	4
	3

	7
	35
	25
	15
	10
	6
	9

	8
	38
	29
	7
	11
	8
	7

	9
	40
	33
	6
	8
	9
	4

	10
	42
	50
	2
	3
	1
	2

	11
	40
	32
	10
	11
	4
	5

	12
	41
	37
	8
	7
	3
	4

	13
	30
	39
	9
	13
	6
	3

	14
	31
	36
	12
	8
	7
	6

	15
	41
	38
	5
	7
	5
	4

	16
	40
	45
	3
	6
	4
	2

	17
	35
	44
	6
	2
	3
	6

	18 
	42 
	33
	9
	14
	2
	0

	19
	38
	41
	5
	6
	6
	4

	20
	33
	43
	7
	9
	3
	5

	21
	31
	36
	7
	13
	7
	6

	22
	47
	33
	8
	5
	3
	4

	23
	38
	35
	9
	6
	7
	5

	24
	31
	34
	13
	8
	8
	6

	25
	37
	41
	7
	9
	4
	2

	26
	40
	36
	6
	8
	6
	4

	27
	38
	49
	5
	3
	2
	3

	28
	32
	38
	13
	10
	5
	2

	29
	38
	41
	7
	5
	3
	1

	30
	29
	35
	15
	6
	7
	8

	31
	35
	33
	7
	13
	5
	7

	32
	40
	37
	9
	5
	4
	5

	33
	38
	35
	6
	9
	8
	6

	34
	37
	41
	7
	5
	6
	4

	35
	33
	42
	8
	15
	3
	2

	36
	45
	39
	4
	6
	5
	1

	37
	29
	33
	9
	12
	8
	9

	38
	33
	35
	10
	8
	6
	8

	39
	38
	31
	5
	11
	8
	7

	40
	36
	40
	11
	7
	3
	3

	41
	31
	30
	15
	10
	6
	8

	42
	35
	38
	8
	11
	5
	3

	43
	35
	31
	10
	15
	4
	5

	44
	41
	37
	7
	11
	2
	2

	45
	32
	40
	9
	7
	7
	5

	46
	48
	38
	5
	3
	4
	2

	47
	48
	42
	4
	2
	2
	3

	48
	40
	48
	5
	4
	2
	1

	49
	43
	40
	6
	5
	4
	2

	50
	39
	36
	9
	9
	3
	4


            
               From Table VII it is evident that students and working women, who were judges, scored the saree from design number 1 to 50. Then the designs were evaluated based on the scores received by them. 

4.2.2. Consolidated scores for the developed design:
         The consolidated scores for the developed design are presented in Table VIII and Figures 7-11.
TABLE VIII
CONSOLIDATED SCORES FOR THE DEVELOPED DESIGN
	DESIGN CODE
	EXCELLENT
	GOOD
	FAIR
	RANK 

	1
	82
	12
	6
	8

	2
	74
	17
	9
	16

	3
	77
	15
	8
	13

	4
	69
	19
	12
	20

	5
	70
	20
	10
	19

	6
	72
	21
	7
	18

	7
	60
	25
	15
	28

	8
	67
	18
	15
	22

	9
	73
	14
	13
	17

	10
	92
	5
	3
	1

	11
	72
	19
	9
	18

	12
	78
	15
	7
	12

	13
	69
	22
	9
	20

	14
	67
	20
	13
	22

	15
	79
	12
	9
	11

	16
	85
	9
	6
	6

	17
	79
	11
	10
	11

	18
	75
	23
	2
	15

	19
	79
	11
	10
	11

	20
	76
	16
	8
	14

	21
	67
	20
	13
	22

	22                                            
	80
	13
	7
	10

	23
	73
	15
	12
	17

	24
	65
	21
	14
	24

	25
	78
	16
	6
	12

	26
	76
	14
	10
	14

	27
	87
	8
	5
	4

	28
	70
	23
	7
	19

	29
	79
	12
	4
	11

	30
	64
	21
	15
	25

	31
	68
	20
	12
	21

	32
	77
	14
	9
	13

	33
	73
	15
	14
	17

	34
	78
	12
	10
	12

	35
	75
	20
	5
	15

	36
	84
	10
	6
	7

	37
	62
	21
	17
	26

	38
	68
	18
	14
	21

	39
	69
	16
	15
	20

	40
	76
	18
	6
	14

	41
	61
	25
	14
	27

	42
	73
	19
	8
	17

	43
	66
	25
	9
	23

	44
	78
	18
	4
	12

	45
	72
	16
	12
	18

	46
	86
	8
	6
	5

	47
	90
	6
	5
	2

	48
	88
	9
	3
	3

	49
	83
	11
	6
	8

	50
	75
	18
	7
	15



              From Table VIII, and Figure (7-11) it is obvious that each and every design is given scores and ranked based on the consolidated scores, obtained by the respective designs.
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4.2.3. Final evaluation of the designs with top ten ranking:
                      The top ten ranking for the developed design are presented in Table XI and Figure 12.
TABLE XI
FINAL EVALUATION OF THE DESIGN TOP TEN RANKING
	DESIGN CODE
	EXCELLENT
	GOOD 
	FAIR
	RANK

	D 1
	82
	12
	6
	9

	D 10
	92
	5
	3
	1

	D 16
	85
	9
	6
	6

	D 22
	80
	13
	7
	10

	D 27
	87
	8
	5
	4

	D 36
	84
	10
	6
	7

	D 46
	86
	9
	6
	5

	D 47
	90
	6
	4
	2

	D 48
	88
	9
	3
	3

	D 49
	83
	11
	6
	8



              Table XI and Figure 12 illustrates the designs with top 1st to 10th ranking. As high as ninety two and ninety percent of the respondents selected design number 10 and design number 47 respectively. All the other designs were preferred by a minimum of 82 to 88 percent of the respondents. Further evaluation with all the ten designs resulted in the selection of design number 10 which scored ninety two percent of the respondent’s preference. 





4.3. EVALUATION OF THE WOVEN SILK SAREE:
           The results pertaining to the evaluation of the woven design are given Table X.
TABLE X
EVALUATION OF THE WOVEN SILK SAREE
	S. NO.
	PROPERTIES
	EXCELLENT
	GOOD 
	FAIR 

	
	
	Students (50)
	Working women (50)
	Students (50)
	Working women (50)
	

	1.
	Colour
	49
	48
	1
	2
	-

	2.
	Texture 
	45
	49
	5
	1
	-

	3.
	Luster 
	49
	47
	1
	3
	-

	4.
	Design 
	47
	49
	3
	1
	-

	5.
	General appearance
	46
	50
	4
	-
	-



         From Table X it is clear that, students and working women, who were judges, selected the silk saree as excellent as for its general appearance, colour and design.    







4.3.1. Consolidated scores for woven silk saree:
                    The consolidated scores for woven silk saree are given Table X and Figure 13.
TABLE XI
CONSOLIDATION SCORES FOR WOVEN SILK SAREE
	S. NO.
	PROPERTIES
	EXCELLENT (%)
	GOOD (%)
	FAIR (%)

	1.
	Colour
	97
	3
	-

	2.
	Texture
	94
	6
	-

	3.
	Luster
	96
	4
	-

	4.
	Design
	96
	4
	-

	5.
	General appearance
	98
	2
	-



                 From Table XI and Figure 13 it is obvious that 98 percent of the judges rated the silk saree as excellent its general appearance and 97 percent for its color, followed by luster and design (96 %). Texture of the saree was rated excellent by 94 percent of the selected judges.



  




4.4. Cost calculation:
                The cost incurred for weaving a saree is presented in Table XII.
TABLE XII
COST INCURRED FOR WEAVING
	S. NO
	WEAVING PROCESS
	AMOUNT

	
	
	Rs.
	Ps.

	1
	CAD process
	2500
	-

	2
	Procuring yarn
	2400
	-

	3
	Preparation of point paper and punched cards
	2500
	-

	4
	Setting up loom
	1250
	-

	5
	Labour charges for weaver
	1000
	-

	Grand total
	9650
	-
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SUMMARY AND CONCLUSIONS





5. SUMMARY AND CONCLUTION
                    Today many manufactures have experienced the increasing pressure of reduced lead times, shorter runs and strict demands for better quality products from customers. Reflecting the effect, current trend in the world textile industry is towards greater flexibility, higher productivity, better quality and quick change system for shorter run. Although the history of weaving technology is age old, there is still need for modernizing the existing method of weave designing. The classical way of weave designing is very costly and time consuming affair. The designers have difficulty in keeping pace with the fast changing trends to the market. Therefore Computer Aided Designing was used an advanced technology.
                   Computer Aided Designing has a major influence on designing. It offers a perfect vehicle for the manipulation of photographic quality images. CAD with its ability to simulate the visual impressions is currently creating much excitement in the industry. In today competitive world, CAD tools have to be adopted not only by the power loom sector but the handloom sector as well in order to increase productivity as well as to overcome monotony in designs thereby facing the designing challenges imposed by the other countries in the globalized era. In handloom sector, this in turn results in value addition of the products, which enable the ordinary designers and weavers getting a better price of their products.
                 Considering the above, the investigator felt the need to create textile designs for silk saree using CAD. Therefore an attempt was made to develop textile design using CAD and the selected design was woven into a silk saree with the following objectives:
· To search for preliminary design preference for handloom silk sarees. 
· To develop woven designs using CAD.
· To weave a silk saree with selected woven design.
· To evaluate the woven saree for the design features.
Experimental procedure: 
                  The investigator framed a questionnaire to elicit information regarding the preference of the designs in silk saree by the college going students and working women. Fifty college going students and 50 working women were selected at random from Avinashilingam Deemed University for Women, Coimbatore. They were interviewed at their leisure time. The information regarding their preference for silk saree in colour, design, motifs, border, and motif size, amount of zari in silk saree were collected. The collected data were consolidated and analyzed. 
               Therefore the investigator selected all over saree design with medium sized traditional motif, ribbon border and minimum amount of zari with double colour were selected as expressed by the respondents.  
                The investigator used ADOBE PHOTOSHOP software for scanning and saving the selected design. Edging was done and the colour was filled with the help of colour filling tool. Then the images were designed accordingly to suit the saree design. The images thus created were simulated and saved. Fifty designs were created and evaluated by the students and working women who were selected at random from Avinashilingam Deemed University for Women, Coimbatore, as it was convenient for the investigator to approach the students and working women at their leisure time. The questionnaire prepared was used for evaluating the designs.
              Based on the results of the evaluation designs were scored and ranked. Ten selected top ranking designs were given nomenclature as D 1, D 10, D 16, D 22, D 27, D 36, D 46, D 47, D 48, and D49. Among these ten designs, one design was selected to weave a saree after evaluating them by the selected students and working women.   
          Details such as colour, border, motif, size of the motif, border size and amount of zari for the final weaving were also indicated by the selected respondents. Based on these design factors, point paper and punched cards were prepared with the help of an experienced person. Maroon, Olive green, and Mustard colour silk yarn were purchased for weaving the selected silk saree design. Then loom was setup with the punch cards and other mechanism needed. Then weaving of the saree was done by the well experienced and trained silk weaver. 
FINDINGS OF THE STUDY: 
Opinion of the students and working women regarding the woven designs in silk saree:
            The majority of the students and working women prefer silk saree as a designer saree. All over saree designs with border and pallu are preferred by 75 percent of the students and working women. Medium sized motif and ribbon border size were preferred by 68 and 61 percent of the students and working women respectively. Double colour is opted by 60 percent of the students and working women.
Evaluation of the developed design:    
              Out of 50 designs developed D 10 was selected as the final design for weaving. Majority of 92 percent of the students and working women rated D 10 as excellent in rating chart.
Evaluation of the woven silk saree:
              The general appearance, texture, colour, design and luster of the woven silk saree were rated as excellent by more than 95 percent of the judges.  
Cost calculation: 
           The calculated cost of the woven saree is Rs. 9650/- 
Conclusion: 
      From the study, it could be concluded that implementation of CAD technology through adoption of modern designs and colour combinations and also through its ease, efficiency and economy of reproduction has been revolutionizing the textile industry especially handloom textile designing in particular. To unleash the creativity of the designers, there is virtually “No limit” solution for the textile designing. It is hoped that the design library with 50 designs could be used as such and further modified for creating variety whenever needed.
Limitations:
· Setting of a loom for a single saree design is a constraint becomes. 
Recommendations:
· Print design library could be created for hand block printing and screen printing. 
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APPENDIX – I  
QUESTIONNAIRE TO FIND OUT THE OPINIONS OF COLLEGE GOING STUDENTS AND WORKING WOMEN REGARDING WOVEN DESIGN FOR SILK SAREE
Name of the interviewer   :
Name of the interviewee  :
Age                                   : 
Address                            :
1.  Do you prefer silk saree?
a. Yes                           
b. No
2. State your preference regarding the woven design in handloom silk saree.
a. Border and pallu only
b. All over design 
c. Putta in body
d. Checked and striped
3. State your preference for elements of design in silk saree
i. Type of motif
a. Traditional
b. Geometric
c. Floral
d. Conventional  
ii. Size of motif
a. Medium 
b. Small
c. Big
d. All
iii. Colour 
a. Single 
b. Double
c. Double shade
d. Multi colour
iv. Size of the border
a. Small 
b. Medium 
c. Big
d. Any size
v.  Amount of zari
a. Minimum 
b. Maximum
c. Heavy
d. Without zari
4. State your favorite colour combination.
         …………………………………………………. 
5. Remarks, if any   …..…………………..






APPENDIX – II
PERFORMA USED FOR SELECTING A DESIGN FOR SILK SAREE

	Design code
	Criteria

	
	Excellent
	Good
	Fair

	26
	
	
	

	27
	
	
	

	28
	
	
	

	29
	
	
	

	30
	
	
	

	31
	
	
	

	32
	
	
	

	33
	
	
	

	34
	
	
	

	35
	
	
	

	36
	
	
	

	37
	
	
	

	38
	
	
	

	39
	
	
	

	40
	
	
	

	41
	
	
	

	42
	
	
	

	43
	
	
	

	44
	
	
	

	45
	
	
	

	46
	
	
	

	47
	
	
	

	48
	
	
	

	49
	
	
	

	50
	
	
	


	Design code
	Criteria

	
	Excellent
	Good
	Fair

	1
	
	
	

	2
	
	
	

	3
	
	
	

	4
	
	
	

	5
	
	
	

	6
	
	
	

	7
	
	
	

	8
	
	
	

	9
	
	
	

	10
	
	
	

	11
	
	
	

	12
	
	
	

	13
	
	
	

	14
	
	
	

	15
	
	
	

	16
	
	
	

	17
	
	
	

	18
	
	
	

	19
	
	
	

	20
	
	
	

	21
	
	
	

	22
	
	
	

	23
	
	
	

	24
	
	
	

	25
	
	
	


























































APPENDIX – III 
PROFORMA USED FOR EVALUATING THE WOVEN SILK SAREE
	S. NO
	
	CRITERIA

	
	
	EXCELLENT
	GOOD
	FAIR

	1
	Colour
	
	
	

	2
	Texture
	
	
	

	3
	Luster
	
	
	

	4
	Design
	
	
	

	5
	General appearance
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FIGURE 5 
PREFERENCE FOR BORDER SIZE
Students	
Small	Medium	Big	Any size	21	8	10	11	Working women	
Small	Medium	Big	Any size	23	10	9	8	

FIGURE 6
PREFERENCE FOR AMOUNT OF ZARI
Students	
Minimum	Maximum	Heavy	30	14	6	Working women	
Minimum	Maximum	Heavy	29	12	8	

FIGURE 3
PREFERENCE FOR MOTIF SIZE
Students	
Medium	Small	Big	All	25	15	7	3	 Working women	
Medium	Small	Big	All	22	12	9	7	

FIGURE 4
PREFERENCE FOR COLOUR
Students	
Double	Double shade	Single	24	15	11	Working women	
Double	Double shade	Single	27	9	14	

FIGURE 1
PREFERRENCE FOR DESIGN
Students	20
11
13

Traditional	Geometric	Floral	Coventional	16	14	17	6	Working women	
Traditional	Geometric	Floral	Coventional	19	11	13	7	

FIGURE 2
PREFERENCE  FOR TYPE OF MOTIF
Students	
Traditional	Geometric	Floral	Coventional	16	14	17	6	Working women	
Traditional	Geometric	Floral	Coventional	19	11	13	7	

FIGURE 7 
CONSOLIDATED EVALUATION OF THE DEVELOPED DESIGN-I
EXCELLENT	
Design 1	Design 2	Design 3	Design 4	Design 5	Design 6	Design 7	Design 8	Design 9	Design 10	82	74	77	69	70	72	60	67	73	92	GOOD	
Design 1	Design 2	Design 3	Design 4	Design 5	Design 6	Design 7	Design 8	Design 9	Design 10	12	17	15	19	20	21	25	18	14	5	FAIR	
Design 1	Design 2	Design 3	Design 4	Design 5	Design 6	Design 7	Design 8	Design 9	Design 10	6	9	8	12	10	7	15	15	13	3	
NO. OF EVALUVATORS

FIGURE 8
CONSOLIDATED EVALUATION OF THE DEVELOPED DESIGN-II
EXCELLENT	
Design 11	Design 12	Design 13	Design 14	Design 15	Design 16	Design 17	Design 18	Design 19	Design 20	72	78	69	67	79	85	79	75	79	76	GOOD	
Design 11	Design 12	Design 13	Design 14	Design 15	Design 16	Design 17	Design 18	Design 19	Design 20	19	15	22	20	12	9	11	23	11	16	FAIR	
Design 11	Design 12	Design 13	Design 14	Design 15	Design 16	Design 17	Design 18	Design 19	Design 20	9	7	9	13	9	6	10	2	10	8	
NO. OF EVALUVATORS

FIGURE 9 
CONSOLIDATED EVALUATION OF THE DEVELOPED DESIGN-III
EXCELLENT	
Design 21	Design 22	Design 23	Design 24	Design 25	Design 26	Design 27	Design 28	Design 29	Design 30	67	80	73	65	78	76	87	70	79	64	GOOD	
Design 21	Design 22	Design 23	Design 24	Design 25	Design 26	Design 27	Design 28	Design 29	Design 30	20	13	15	21	16	14	8	23	12	21	FAIR	
Design 21	Design 22	Design 23	Design 24	Design 25	Design 26	Design 27	Design 28	Design 29	Design 30	13	7	12	14	6	10	5	7	4	15	
NO. OF EVALUVATORS

FIGURE 10
CONSOLIDATED EVALUATION OF THE DEVELOPED DESIGN-IV
EXCELLENT	
Design 11	Design 12	Design 13	Design 14	Design 15	Design 16	Design 17	Design 18	Design 19	Design 20	72	78	69	67	79	85	83	75	79	76	GOOD	
Design 11	Design 12	Design 13	Design 14	Design 15	Design 16	Design 17	Design 18	Design 19	Design 20	19	15	22	20	12	9	8	23	11	16	FAIR	
Design 11	Design 12	Design 13	Design 14	Design 15	Design 16	Design 17	Design 18	Design 19	Design 20	9	7	9	13	9	6	9	2	10	8	
NO. OF EVALUVATORS

FIGURE 11
 CONSOLIDATED EVALUATION OF THE DEVELOPED DESIGN-V
EXCELLENT	
Design 41	Design 42	Design 43	Design 44	Design 45	Design 46	Design 47	Design 48	Design 49	Design 50	61	73	66	78	72	86	90	88	83	75	GOOD	
Design 41	Design 42	Design 43	Design 44	Design 45	Design 46	Design 47	Design 48	Design 49	Design 50	25	19	25	18	16	8	6	9	11	18	FAIR	
Design 41	Design 42	Design 43	Design 44	Design 45	Design 46	Design 47	Design 48	Design 49	Design 50	14	8	9	4	12	6	5	3	6	7	
NO. OF EVALUVATORS

FIGURE 12
FINAL EVALUATION OF THE DESIGNS WITH TOP 10 RANKING
EXCELLENT	
Design 1	Design 10	Design 16	Design 22	Design 27	Design 36	Design 46	Design 47	Design 48	Design 49	82	92	85	80	87	84	86	90	88	83	GOOD	
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