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TEXTILE VISIONARIES


INNOVATION AND SUSTAINABLITY IN TEXTILE DESIGN


BRADLEY QUINN


Laurence King Publishing




INTRODUCTION
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Aurélie Mossé‘s Mille-feuille table features textile layers to be removed, one after the other, to change the look of the table. Each removed layer can be re-used for other decorative purposes.


TEXTILES, AS WE know them today, are already becoming a thing of the past. A fresh dialogue is unfolding between the fabrics we wear and the technologies we use. Future fabrics will make us faster, lighter, brighter, greener and cleaner. They will provide us with multisensory skins and wearable technologies, yet be comfortable, breathable, elastic and protective. Textiles will equip the wearer with completely new physical and intellectual abilities, or enhance existing ones. Future textiles will be fully customizable and able to change colour and shape, as well as create exciting new textures. Transformable designs will enable a single textile to fulfil multiple roles. Fabrics will change shape to keep the wearer comfortable and reconfigure to meet the needs of the activities they face. Smart systems will be integrated into the fabrics we wear, effortlessly merging our personal and professional selves as they help make everyday life flow more smoothly.


Right now, fresh approaches to creating and consuming textiles are revolutionizing the use, function, life cycle and disposal of clothing and interior fabrics. Advanced fibres make fabrics more durable, while biomaterials can create resilient textures and stain-resistant surfaces. Leading designers are already advocating a holistic, cradle-to-cradle approach that considers the textile’s entire life cycle, and minimizes its environmental impact. By combining sustainability and innovation, designers are finding ways to make fashion fabrics tougher and longer lasting. Smart materials will keep clothing fresh without washing, and ironing will become a thing of the past. As this new generation of textiles dawns, this book sets out to explore some of the designs that are taking the industry in new directions. Beginning with a look at textiles that integrate technological systems with everyday apparel and performance garments, section one reveals how electronic textiles can enable clothing to function like computing devices and transmit data via conductors, switches and sensors. Tiny silicon chips and sensors can be downscaled to fibre-size and interwoven with plastic-threaded chip carriers and minute circuit boards. The wearable hardware that these textiles create can sustain a range of software applications, and like most computer devices, easily adapt to changes in the computational and sensing requirements of an application.


Many of the new developments in textile designs are driven by consumer concerns about sustainability and the environment. Many of the designers featured in section two are looking at living systems to find ways of developing textiles based on processes that occur in the natural world. As a result, eco-fabrics are shrugging off their image of hemp-heavy textures and rough-and-ready surfaces, the new generation of sustainable textiles are as beautiful to the eye as they are gentle to the earth.


The textiles featured in section three are derived from surprising processes, revealing the extent to which technology and disciplines such as science can come together in fabric form. The everyday phenomenon of light and the natural occurrence of heat can be used to enable surfaces that change colourways and silhouettes that shift shape. Such innovations are bringing practitioners in a range of different fields together, changing the way that textiles are designed and used.


As a new generation of designers envisions the forms, shapes and materials of tomorrow, textiles are being transformed from passive substrates into active technological tools. Future textiles will connect individuals with wider systems as well as each other, and enrich their lives in ways we never could have imagined before. Like the skin we were born with, the hi-tech textiles we wear in future will be sensual and beautiful, fit perfectly, and feel completely natural.
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Lucy McRae’s ‘metabollic skin’ merges body and textiles; iPad-generated textile pattern by Sheree Dornan; Kelsey Ashe’s prints and motifs celebrate culture and the environment. Shown here is her Tahini Church Cheongsam print.





 


TECHNOLOGY
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Garments such as Joanna Berzowska’s Pleat Dress (far right, top), Leah Buechley’s Turn Signal jacket (far right, bottom) and the jackets and dresses designed by Stretchable Circuits (left and far right, middle) show that integrated lighting promises to characterize the fabric of the future.


TEXTILES AND TECHNOLOGY are made for each other. The flexible wires created for computer hardware are, in essence, conductive fibres, and the programmable components embedded into a circuit board can just as easily be embroidered onto a textile’s surface. Lightweight, soft and comfortable against the skin, fabric makes a better material for portable technology than hard plastic covers or cold metal casings. Fast-paced technological advances and edgy new designs give technology a cutting-edge aesthetic, even keeping pace with fashion trends as they change from season to season.


A new generation of textile designers is emerging today, and as they find inspiration in technological systems, they align with other disciplines to find the means to create them. Some have been trained in textile design, but many of the practitioners taking the discipline forward come from other backgrounds. Among the most radical textile designs today are those engineered by scientists, designed in collaboration with technologists and programmed by computer engineers. Their input gives the discipline a broader frame of reference, and creates more scope for textiles to move in new directions. As practitioners from other disciplines find fresh applications for traditional materials and textile techniques, new ways to make, wear and live with fabric are beginning to emerge.


Cutting-edge textile research is enabling a new dialogue between body and apparel to unfold, driven by fashion’s potential to function as a technological device. The fashion genres referred to variously as ‘techno fashion’, ‘wearables’ and ‘techwear’ are transforming textiles from passive receivers into active technological tools. Researchers are finding ways to make electronic fabrics flexible, washable and powered by a portable energy source, which will also pave the way for new types of interior textiles to evolve. Far from making traditional craft techniques redundant, such high-tech innovations are reviving practices such as knitting, crochet and embroidery. As they do so, they explore the extent to which fibre structures and surface embellishments can provide new ways of transmitting data.


The fabrics of tomorrow will not be textiles as we know them today. While technological expert Leah Buechley creates future roles for time-honoured textile design techniques, practitioners such as Despina Papadopoulos, Valérie Lamontagne and Sabine Seymour are creating DIY kits that can transform almost any fabric into an electronic textile. Designers such as Nancy Tilbury and Lucy McRae are preparing for a day when clothing will emerge from rapid-assembly gases, and active nanoparticles will be suspended in a liquid solution. If rapid-assembly particles can form textiles around the body, they may make fashion fabrics redundant. They could also be engineered to create a particle cloud that will form a textile surface when it comes into contact with other types of objects, such as furniture or architectural components.


This section features the work of 12 practitioners whose innovative approach is pioneering new directions for fashion textiles. In their hands, fashion fabrics will soon shrug offtheir low-tech trademarks and embrace the wireless future, becoming one of the most expressive examples of technology today.


[image: image]


[image: image]


[image: image]


Although textiles were once considered to be passive substrates, their alliance with technology is transforming them into dynamic surfaces. Joanna Berzowska’s Captain Electric designs, shown here, were created to harness power from the body in order to transform their shape in a variety of ways.
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BARBARALAYNE
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Layne’s spectacular Tornado Dress features a Mimaki print of a tornado whirling across the garment’s surface. Photocells that detect light trigger the LEDs to flash in order to mimic lighting.


Alvin Toffler, the prophet of the digital revolution, wrote in his seminal book Future Shock in 1970 that the shock of the new resulted from ‘too much change in too short a period of time’. Since then, the meteoric rise of digitally enhanced textiles has gained momentum at a speed that even Toffler would find hard to fathom. Although the new generation of electronic fabrics has yet to establish a market, the timing for a digital textile revolution couldn’t be more perfect.


When North American textile designer Barbara Layne considered the future of fabric, she viewed it in terms of systems and electronics more than fibres and fluff. As a result, Layne began creating receptive surfaces that can transmit data and respond to external stimuli. Experiments with LEDs led to garments that change patterns and broadcast texts through the structure of cloth. Layne interweaves circuits with natural fibres to create soft surfaces that function like microcomputers. Equipped with wireless transmission systems, Layne’s designs have also been developed to support real-time communication between wearers.


Layne’s impact on the industry has been considerable, and as a professor at Concordia University in Montreal and a founding member of Hexagram, a research institute for new media and technology, her reach spans academia as well as the arts. At Hexagram, Layne founded Studio subTela, one of five studio-laboratories working with innovative textiles. The name was not chosen arbitrarily: ‘subTela comes from Latin, meaning “under the cloth”,’ Layne explains, ‘which refers to small threads that support larger decorative elements in the fabric. The name seems quite fitting as it describes the weave structure we developed that holds the electronic components on the surface in a way that prevents short circuits.’
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Layne and her team created two light-emitting jackets that rely on physical contact with each other in order to trigger encoded signals to scroll through LED arrays embedded on the surface.


[image: image]


This close-up reveals how intricately the garment’s circuitry is embedded within the textile.
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Barbara Layne and Yacov Sharir collaborated to create this LED jacket for the Twining Initiative, a dance project examining how new wearable interactive systems can affect onstage interaction and offer new communication possibilities with the audience.


Layne and her team designed two light-emitting jackets that debuted at the Integration exhibition held at the Simon Dougherty Gallery in Sydney, in Spring 2007. Interactive and chic, Layne named the designs ‘Jacket Antics’ and describes the pair as ‘mated’ because they rely on physical contact with each other in order to trigger a range of dynamically encoded signals that scroll through their LED arrays. Layne and her team also created the tempestuous ‘Tornado Dress’, which features a Mimaki print of a tornado whirling across the surface. The dress is equipped with photocells that detect light, and the lining has been embroidered with conductive threads, electronic components and super-bright white LEDs. ‘The quantity of light the photocells detect triggers flashing patterns in the LED display,’ Layne explains, ‘which mimic lightning.’


Other types of interactive technology are being adapted for a system of garments and interior panels equipped with a Bluetooth technology, called ‘Currente Calamo’, that enables them to communicate with each other wirelessly. Layne and her team are developing a touchpad system to trigger changing designs and texts in a flexible LED array. ‘This is a real-time system that explores both intimate and architectural scale hand-woven cloth with embedded soft touchpads that relay the output to LED devices,’ Layne explains. ‘The touchpad system will quite literally respond at the touch of a finger, creating a system of interchangeable garments and interior fabrics responsive to human interaction.’


Despite her innovative approach, Layne does not necessarily see her work as groundbreaking. ‘Electronic textiles will function in society as part of the ongoing evolution of textiles throughout history,’ she says. ‘Textile innovation has existed for millennia, with each society adding new layers of text or design. Electronic fabrics may seem to have new functions but they are carriers of cultural information, just as textiles always have been throughout time.’
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Because the LEDs that form the display on the Currente Calamo are spaced apart, texts are easier to read when they are sent one word at a time.
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This detail from the Currente Calamo jacket shows how letters scroll across the display to form words.
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Layne devised ways of weaving miniature LEDs into fabric to make it illuminate. Weaving them into the fabric makes them an integral part of the textile. Communication technology makes it possible for the wearer to receive messages.
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Layne’s Currente Calamo collection includes a cap-sleeved dress and a jacket with integrated digital displays. The garments shown here were exhibited at the Kaunas Textile Biennale in 2011.
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As well as displaying written messages, the Currente Calamo dress can also receive symbols and project them across the surface. Here, the dress displays a pair of crossed hockey sticks.
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The Jacket Antic garments can transmit texts and symbols through the LED displays on their backs. When the wearers hold hands the texts scroll from one jacket to the other.


Layne’s vision of future fabric is taking shape through technological systems and electronic components, making fibres and fluffa thing of the past.
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As this couple wearing Jacket Antics interact, the physical contact between them links them so that their respective digital displays function as one. When they break apart, the displays automatically begin to transmit individual messages.
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This LED jacket was created for the Twining Initiative, a collaborative project between Layne and choreographer-dancer Yacov Sharir.
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A short version of Jacket Antics, shown on the previous pages, featuring the trademark LED display.
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This close-up of one of Blue Code’s connectors shows how conductive thread is used to link them.
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Woven into black fabric, the Blue Code display is programmed to project a variety of patterns. The viewer can interact with the fabric to trigger new patterns to be displayed. Blue Code is made with a hand-woven display consisting of nearly 400 LEDs and a panel containing eight pairs of conductive squares. When the two are linked, the pattern transmitted across the display changes.
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This jacket was made for the Wearable Absence project in collaboration with Janis Jefferies. It is embedded with bio-sensors that detect different emotional states that the wearer experiences. Depending on the emotion the bio-sensors identify, the garment triggers audio loops, scrolling video projections, still images and texts to appear on the surface.
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The jacket is connected to an online database via a handheld device that activates rich media files and streams them into the garment wirelessly.
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Layne used a Jacquard structure to create the Lucere wall hanging, which has a duotone black-and-white landscape. The wall hanging depicts an image of a tornado and lightening bolts, based on a photograph taken by Mike Hollingshead.
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A microcontroller and sonic sensor are woven into the fabric to make it responsive to external stimuli. The presence of individuals near it can trigger the LEDs to glow, mimicking the ‘heat lightening’ associated with tornados.
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Lightening bolts and a funnel cloud are printed on the surface of the Tornado Dress. Photocells attached to the outside of the dress trigger the LEDs to flash when they detect low light levels. The effect is that of mini lightening bolts flickering around the tornado shown on the dress’s surface.
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CUTECIRCUIT


[image: image]


[image: image]


The Twirkle T-shirt is a simple cotton garment that sparkles and glows. Coloured LEDs are integrated into the garment alongside embroidered crystals. Motion sensors embedded in the fabric sense the wearer’s movements and make the LEDs sparkle in response to them.


In the ten short years that they have been active, CuteCircuit’s contributions to the fashion industry have been considerable. Founding directors Francesca Rosella, an Italian fashion designer who worked previously at Valentino and Esprit, and Ryan Genz, an American design engineer, make technological garments that are beautiful to look at and comfortable to wear. Many of their designs are considered to be groundbreaking in their combinations of textiles and technology, not least because they have been worn by Hollywood celebrities and international pop stars such as U2 and Katy Perry. Rosella and Genz are based in a studio in London, but travel worldwide creating performance costumes, making museum pieces and designing private commissions, alongside the CuteCircuit readyto-wear collection.


Each of CuteCircuit’s designs begins at the fibre level. As Rosella and Genz consider the operable capacities of conductive fibres and the potential to integrate microelectronic systems into fashion fabrics, they merge telecommunication technology with textile design. By combining textiles with miniature LEDs, they create fashion fabrics capable of changing colour and pattern. Made into garments, and combined with integrated sensors that detect movement or body heat, the clothing that results responds to the activity of the wearer. Motionactivated garments such as the ‘Kinetic Dress’ respond to specific movements that cue certain colours to emerge on the garment’s surface. Considering the large number of independent microelectronic systems and integrated sensors it takes to create such effects, it’s surprising that none of them are visible in the fabric itself. Whereas other examples of wearable technology bond sensors, connectors and circuit boards to fabric, resulting in hard plastic pieces, trailing wires and pockets full of batteries, CuteCircuit’s creations have the look and feel of ordinary garments.
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CuteCircuit’s K-Dress, shown here, is a couture-inspired creation made from silk chiffon and silk taffeta. Hundreds of tiny LEDs are embedded in the fabric, which can be configured to glow and sparkle to create any pattern or colour combination the wearer chooses.
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The body-hugging Armour Dress is digitally printed with an armour pattern onto which crystals have been hand-embroidered.


CuteCircuit were one of the first fashion labs to endow garments with characteristics that can make wearing them an emotionally rich experience. The ‘Hug Shirt’, a wearable haptic interface conceived as a Bluetooth accessory for mobile phones, recreates the experience of being hugged by a loved one. ‘We made the garments by integrating Bluetooth technology into the shirts,’ Rosella explains, ‘which enabled it to receive data from mobile phones as simply as receiving a text message. The shirts are embedded with sensors that can receive and transmit information to any smart phone. The wearers can send a simulated caress to each other by touching pressure-sensitive areas on their own shirt, using it as a wearable mouse pad to activate the pressure-sensitive areas on the recipient’s shirt. The sensors monitor the pressure of the hug, the sender’s heart rate, their skin temperature and the duration of the hug, and relay it to the other wearer’s shirt via the mobile phone network.’ Even those without a Hug Shirt can send virtual hugs to their wearers. By using a software application known as ‘HugMe’, a virtual hug can be created and transmitted wirelessly (via Bluetooth) and then sent as a message anywhere across the world to a recipient shirt, effectively transmitting a touch message from person to person.


To create the ‘Hug’ system, CuteCircuit tried out a variety of fabrics and materials, including sponges and balloons. ‘We mapped out the positioning of arms and hands as people hugged each other, and recorded the positions on the textile,’ Rosella says. ‘Areas such as the upper arms, upper back, neck, shoulders and around the waist were fitted with detachable pads containing the hugging output actuators, which compress the fabric to create the sensation of a hug.’


CuteCircuit’s groundbreaking ‘Galaxy Dress’ was commissioned by the Museum of Science and Industry in Chicago for their permanent collection. The dress was embroidered with 24,000 full-colour LEDs and 4,000 Swarovski crystals, making it the largest wearable digital display in the world. The dress was crafted from four layers of silk chiffon, onto which CuteCircuit embroidered the smallest LEDs available, using conductive threads to interconnect them with extra-thin, flexible circuits. ‘Although the surface of the dress contained an extensive layer of technological parts, the embroidery techniques we used enabled the fabric to drape smoothly across the body and move with lightness and fluidity,’ says Rosella. ‘Because the LEDs’ energy consumption is low, the dress is powered by normal iPod batteries without any risk of overheating.’


Singer-songwriter Katy Perry famously commissioned a couture gown from CuteCircuit, which received much acclaim when she wore it to the annual Met Gala held at the Metropolitan Museum of Art in New York. Like the Galaxy Dress, Perry’s gown was made from flowing silk chiffon and embroidered with LEDs to create a rainbow of colours shimmering all over the surface of the dress. Fashion magazines included Perry in their ‘best dressed’ lists, saying that her dress lit up the evening, and projected a light into fashion’s future.


Future generations may look back at our era and regard CuteCircuit as one of the most significant fashion labs of our time. Rosella and Genz’s ability to programme fibres, integrate communication technology and incorporate electronic pieces into garments has shown the fashion world that wearable technology can be as beautiful as it is innovative. As CuteCircuit continue to pioneer new directions for wearable technology, their textile design innovations promise to reveal new potentials in the future that may seem impossible today.
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The pattern made for the Armour Dress was created to enhance the wearer’s contours and curves.
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The Twirkle technology, shown on the T-shirt on the previous page, can be adapted for a wide range of garments for men and women. By day, the crystals sparkle in the sunlight, and at night a full-colour array of tiny LEDs twinkle and glow in response to the wearer’s movements.
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The K-Dress is groundbreaking in its combinations of textiles and technology, not least because it is beautiful to look at and comfortable to wear. The dress shown here has been programmed to illuminate only the yellowcoloured LEDs.
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This dress was commissioned by pop star Safura to wear while performing at the Eurovision Song Contest. The dress was made from hand-pleated silk chiffon and embedded with over 5400 LEDs, programmed to illuminate in response to a video stream transmitted in real time to technology embedded in the dress.


CuteCircuit’s designs contain sensors, connectors, soft circuit boards, conductive fibres and power sources, yet have the look, feel and drape of ordinary garments.
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Both versions of the Twirkle T-shirt shown here are powered by a rechargeable battery. The battery charges via a computer USB port. A two-hour charge is usually enough to enable the shirt to sparkle for several days.
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Safura’s dress was programmed to follow her physical movements on stage. Subtle movements were interpreted as softly sparkling lights, which would pulsate vividly when Safura’s performance became more animated. When her performance was at its most dramatic, the entire surface of the dress became brightly illuminated and vibrant.
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DAVA NEWMAN
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When Dava Newman sat down to design the BioSuit™, she had a whole world to invent. As a professor of Aeronautics and Astronautics and Engineering Systems at the Massachusetts Institute of Technology, Newman was well versed in bioengineering, biomechanics, human interface technologies and aerospace materials before she even accepted the assignment. Funded by the NASA Institute of Advanced Concepts to develop a new, more efficient spacesuit for future space exploration, Newman took a ‘second-skin approach’ to the project. Whereas previous generations of the spacesuit were made with bulky layers that cocooned the wearer in a protective gas-filled sheath, Newman’s prototype spacesuit BioSuit™ is made from elastic materials that compress the human form and mould to its shape, moving with the body as the wearer walks in space or explores a planet’s surface.


Newman’s BioSuit™ heralds a radical departure from existing spacesuits. ‘Although humans have been travelling in space for more than 40 years, the suits they wear have changed very little,’ Newman says. ‘Bulky, gas-pressurized suits provide astronauts with a protective life-support bubble, but their significant mass and the pressure itself severely limit mobility.’ The current prototype version of the BioSuit™ is not yet ready for space travel, but demonstrates what Newman is trying to achieve. ‘The BioSuit™, with its life-support systems and wearable robotic capabilities, will be needed when NASA launches an expedition to Mars, when astronauts will explore extra-terrestrial terrain,’ Newman says. ‘Current spacesuits cannot handle the challenges such an exploratory mission presents. When worn while making a space walk in a microgravity environment, such a massive suit is manageable. But for exploration on a planet’s surface, astronauts need a suit they can walk, run and bend in.’


At a time when compression fabrics are becoming more widespread in sportswear, fashion and textile design, the BioSuit’s™ pressurized environment is likely to influence terrestrial styles as much as it will space wear. ‘The suit is made from a combination of ordinary materials, such as spandex and nylon, and smart materials such as shape memory alloys (Nitinol or nickel titanium),’ Newman says. ‘In addition to the polymer elastic materials that we are using, our smart zippers provide additional compression. Instead of using gas pressurization, which exerts force on the astronaut’s body to protect it from the vacuum of space, the suit relies on mechanical counter-pressure, which involves wrapping tight layers of material around the body.’ For a future flight spacesuit, the materials would need to include fabric strong enough to withstand the impact of micrometeorites and textiles that protect the wearer from high levels of radiation. The synergy between the different types of textiles used is enhanced by compression, heightening performance while remaining flexible enough to facilitate normal movements.
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