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Giris
Teknolojinin gelismesi ve giysiler Uzerinde yapilan ¢alismalar, bera-
berinde, glinimizde artik giyim triinlerinden sadece sicak ve/veya
soguktan korumadan bagka &zelliklerde talep edilmesini getirdi. Bu
talepler akilli giysi calismalarinin baglamasina neden oldu[ I ].

ilk akilli giysi uysulamalan giyilebilir bilgisayar alaninda olmustur. Giy-
silere, kiglk bilgisayar sistemleri ekleme fikri 970'lerin sonunda
ortaya atildi. Doktora mezunu olan bir grup fizikgi tarafindan bu bil-
gisayar sistemleri, rulet oynamaya yardimci olmak amaciyla gelistiril-
di. Daha sonra dizayn edilen bu sistemler casino ¢evresinde dikkati
cekmeyen bir bicimde kullanildilar. Bilingli olarak ortaya ¢ikmayan
bu uygulamaya koyma fikri daha sonra daha yeni uygulama alanlari-
nin gelistiriimesine neden oldu. Sonug olarak, bilgisayar devreleri ya
da giyilebilir elektronikler, akilli giysi gelistirmek icin atternatif bir yol
oldugu, farkina varildi. llk Gretilen
akilli giysilerin &zellikleri hala glincel
projeleri gliclt bir sekilde etkilemek-
tedirler. Ik projeler olusturulurken
yalniz ileri teknolojiler yaratildi (6r-
negin iletken kumas, giyilebilir bilgi-
sayar) moda dizayni ve son tuketici
gereksinimleri ihmal edildi. Tum
bunlara ragmen akilli giysi fikri cok
kisa zamanda yayildi. Farkli alanlar-

daki ok kurulusun ilgisini gekti. Akl Fig. 1. Integrafion of an electronic sensor fo the fabric

giysiler alaninda bir¢ok arastirma ¢alis-

mas yapildi ve yapilmaya devam etmektedir. Akilli giysiler alaninda
bircok bilimsel kurulusta da ¢alismalar yapildi. Bu kuruluslara rnek
olarak; MIT Media Lab, Royal College of Art, Bristol Universitesi,
Central Saint Martins College of Art&Design, Brunel Universitesi
ve Tampere Teknoloji Universitesi'ni verebiliriz. Akilli tekstillerin
hizla gelisiminin temel nedeni resmi kurumlarinin girisimleri olarak
dustndldr. Bu girisimler ozellikle askeri alandadir. Akill giysilerin ge-
lismesinin bas mimarlar Amerika'da NASA ve Ingiltere'de savunma
bakanhgi oldugu dustnilebilir. Ayrica ileri teknoloji sirketleri akilli
giysiler konusunda ya kendileri arastirma yapmakta ya da akademik
enstitilerle birlikte ¢alismakta yada disaridan laboratuarlara spon-
sor olmaktadirlar. Sonug olarak bu kurulusglanin ¢cogu elektronik en-
dustrisinden ¢ok uluslu sirketlerdir. Bu sirketler; Nokia, Philips,

Sekil 1. Elektronik bir sensorun kumasa yerlesfirilmesi
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Introduction
Development of technology and studies realized on clothes has bro-
ught along further demands of features from the clothing products ot-
her than protecting against hot and/or cold. These demands caused
the start of smart clothing studies. [ 1]
The first smart clothing applications happened in wearable computer.
Idea of including small computer systems in clothes emerged at the
end of 1970s.
These computer systems were developed by a group of physicians who
are the graduate of doctorate in order to help playing roulette. Then
these systems were used around the casino without attracting too
much attention. As a result, it was realized that computer circuits or
wearable electronics is an alternative way of developing smart clothes.
The properties of initially produced smart clothes still excessively affect
up to date projects. While realizing
the first projects only advanced tech-
nology was created (for example con-
ductive fabric, wearable computer),
fashion design and requirements of
the end users were ignored.
Despite these, the idea of smart clot-
hing spread in a short time. It attrac-
ted the attention of many institutions
in various fields. Many researches ha-
ve been readlized in the field of smart
clothing and they still continue. Studies
have been redlized also in many scientific institutions about smart clot-
hes. MIT Media Lab, Royal College of Art, Bristol University, Central Sa-
int Martins College of Art&Design, Brunel University and Tampere
Technology University can be given as examples for these institutions.
It is thought that the main reason for such a quick development of
smart clothes is the undertakings of official institutions. These underta-
kings are especially in military field. The main actors in the develop-
ment of smart clothes are the NASA in USA and The Ministry of De-
fense in England. Also high-tech companies whether do their own rese-
arches about smart clothes or cooperate with academic institutions or
they sponsor the laboratories.
As a result; most of these institutions are multinational companies in
electronics industry.
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Ericsson, Motorola ve Pioner'dir. Buradan gikan sonug; akilli giysile-
rin farkina varan bu onder firmalar gelecekte akilli giysileri Uretebile-
cek firmalardi I 1].

Akalli tekstil materyali

Akilli materyaller ve yapilar; mekanik, 1si, kimyasal, manyetik ve diger
cevresel kaynaklardan gelen etkileri algllayan ve bunlara tepki gos-
teren yapilar ve materyaller olarak tanimlanir. Akili tekstil materyal-
leri elektrik iletme 6zelligine, yumusak tutuma ve sicak tutma 6zel-
ligine sahiptirler. Akilli giysiler, insanlara giysileri Uzerinden muzik
dinleme, bilgi alis verisi yapma, enerjiyi depolama ve kullanma vb.
bircok imkanin timine veya bir kismina kavusturdular.

Akilli giysiler, kumag butunltgu icerisine lifler ve materyalleri dahil
eden, kablosuz ve yikanabilir kumaslardan olusturulan giysilerdir.
Elektronik materyaller ve tekstil materyallerinin &zellikleri birbirin-
den farkli oldugundan elektronik materyaller ve tekstil materyalleri-
nin bilesimleri ilk bakigta zor olarak géztikmekteydi. CUnkd;

Tekstil materyalleri;

e Yumusak yuzeyli,

e Esnek,

e Saglam,

* Yikanabilir,

* Arastirmaya dayali Urtin gelistirme,

* Sinirsiz Uretim prosesleri,

* Insana dayali kalite degerlendirilme (el ve gbzle)
Elektronik malzemeler ise;

 Sert ylzeyli

* Sert, bukulmez

e Kuguk olma,

* Hassas,

* Sert kutular tarafindan korunma,

* Hassas Uretim

* lyi belirlenmig &zelliklere sahiptirler.

Yaplilan galismalann neticesinde artik elektronik materyaller, tekstil
materyallerine de yerlestiriimeye bagsland. Sekil |'de elektronik bir
sensorun; dokuma, drme ve nonwoven yapilara hangi kisimlarina
yerlestirildigi gostermektedir.

Akl giysilerin uygulama alanlari

Akilli giysilerin ilk kez Uretildiklerinde amag hem askeri ve hem de
sivil alanda yuksek yasam riski altinda ¢alisan kisilerin hayatta kalma-
sini saglamakti. Ginumtizde akilli giysi alaninda yapilan ¢alismalar sa-
yesinde; akilli giysiler sadece askeri personel, sivil polis, itfaiye, acil
yardim elemanlan tarafindan kullanilmamakta ginltk hayatta insan-
larin hayatini kolaylastirmak ve yasam standartlarini ytkseltmek
amaclyla her alanda kullanilmaya baslamislardir. Dagcilar, sporcular,
tip alaninda ¢alisan gérevliler ve glinltk hayatta herkes tarafindan
kullanilabilir yayginliga erismislerdir.
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These companies are Nokia, Philips, Ericsson, Motorola and Pioner. To
conclude these leading companies, which recognize smart clothes, are
the companies capable of producing smart clothes in the future [11].

Smart textile material

Smart materials and structures are defined as the structures and ma-
terials, which perceive and react against mechanical, thermal, chemi-
cal, magnetic and other environmental effects. Smart textile materials
have the properties of electricity conduction, soft handling and keeping
warm. Smart clothes have offered people some advantages as liste-
ning to music through the cloth, information exchange, energy storage
and use, etc.

While small clothes include fibers and materials, they are the clothes
composed of wireless and washable fabrics. Since the characteristics of
electronic materials and textile materials are different than each other;
the combination of electronic materials and textile materials seemed
to be hard at the beginning. Since;

Textile Materials have the features of;

* Soft surface,

* Flexible,

 Strong

* Washable,

* Research based product development,

* Limitless production processes,

* Human based quality evaluation (by hand
and eyes)

While electronic materials have the features of;
* Rigid surface,

* Hard, unbendable,

* Small,

* Sensitive,

* Protection in hard boxes,

* Precise production,

» Well defined characteristics.

At the result of the studies, now electronic materials are also started
to be inbserted in textile materials. Figure | shows that to which
parts of woven, knitted and nonwoven structures is an electronic sen-

sor inserted.

Application fields of smart clothes

When the smart clothes were first produced; the aim was save the [i-
ves of the people who are working under great risk both in military and
civilian area.

Currently, thanks to the studies in the field of smart clothes, smart clot-
hes are not only used by military personnel, civilian policeman, firefigh-
ter, and emergency aid staffs but also they are started to be used in
every fields to make people's lives easier in daily life and increase the-
ir standards of living.
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Alalli giysi uygulamalar sunlardir; They are wide enough to be used by mountaineers, the people working
* Biyolojik, kimyasal etkileri alglama ve bunlara cevap verme, in medical field and everyone.

* Bilgisayardan bilgi ve polimer pilden enerji iletimi, These are the applications of smart clothes;

* RF sinyallerinin gonderilmesi ve alinmasi kimyasal ve biyolojik kir- ¢ Perception of biological and chemical effects and to respond them,
lenme oldugunda sesle otomatik uyari sistemi, * The transmission of information from the computer and energy from

 Kendini onarma, ytiksek mukavemetli lifler ile polymer battery,

takviye edilen kumaglar kisiyi darbeye (kursun, 4|+ Sending and receiving of RF signals, voiced war-
sarapnel) karsi korumak amaciyla kullaniimakta, ning systems in the case of chemical and biologi-
* Bariyer tabakalari iceren kumasglar kisiyi ze- cal pollution,
hirli maddelerden koruyabilir, * Repairing itself, the fabrics supported with high
strength fibers are used to save people against
shot ( bullet, shrapnel),

* The fabrics including barrier layers may prevent

* Yer bildirme,

e lIsik yayma,

* Gunes enerjisini depolama ve kullanma,
* Bluetooth MP3 calabilme,

* Optik kamuflaj,

people from poisonous substances,

* Positioning,

* Isiya gore uzayip kisalabilme, ¢ lllumination,
« Dijital hasta takibi, * Storing and using solar energy,
* Esnek ekran, e Playing Bluetooth MP3,

» Optical camouflage,
Alkillr giysi uygulamalari * Lengthening and shortening according to tem-
I. Gore-Tex riizgar durdurucu giysi perature,
Gore-Tex kumasg rtizgari ve suyu gegcirmemek- * Digital patient follow up,
le beraber nefes alabilmektedir ve giyildiginde * Flexible screen,
vicudun kendisini konforlu hissetmesini sagla-
Smart cloth applications
|.Gore-Tex wind stopper cloth

Besides not penetrating the wind and water, Go-

maktadir. Gore-Tex giysilerde 3 tabaka bulun-
maktadir;
I. Emici Tabaka: deriye en yakin tabaka olup,

teri hizli bir sekilde emip vicuttan uzaklastir- re-Tex fabric can breathe and ensure that the

maktadir. body feels comfortable when it is wom. There are
2. Yaliim Tabakasi: genellikle sentetik liflerden Uretiimekte olup 1s-  three layers in Gore-Tex clothes:
lak oldugu halde s yaltimint iyi bir sekilde saglamaktadir. |. Absorbent layer: it is the closest layer to the skin and it absorbs and

3. Koruyucu Tabaka: rlizgari, yagmuru gecirmeyerek isi kaybini én-  removes the sweat quickly.
lemenin yani sira diger iki tabaka icin kabuk gorevi gérmektedin2]. 2. Insulation layer: it is generally made of synthetic fibers and it can en-
sure heat insulation well even it is wet.

2. Isik yayan tekstiller (Luminex) 3. Protective layer: it serves as a cover for the other
Yuksek enerjili fizik deneyleri icin gelistirilen gok two layers as well as prevention heat lost by not
ktgtk, esnek optik lifler siradan kumasin igcine penetrating the wind and rain.[2]
dokunarak kendi 1s18ini yayan bir ¢esit kumasg
olan Luminex kumasgi Gretilmistir. Luminous el- 2. lllimunating textilles (Luminex)
yafini kumasa uygulanmasiyla elyaf kumasa par- By weaving small, flexible optical fibers, which are

laklik kazandirmistir. developed for high-energy physics experiments, in-

Luminex, optik parlak ve/yada pirildayan elyaflar, to an ordinary fabric the Luminex fabric that illumi-
dogal ve sentetik elyaflar ile kullanilabilir. Nattrel nates its own light has been developed. By appl-
velya da sentetik elyaflar renksiz olabilirler. Isik yayan elyaflarda  ying Luminous fiber to the fabric, the fabric is given brightness.

renksizdirler. Onlar parlaklik kaynagindan renkleri alirlar. Gug giysi  Luminex can be used with optical bright and/or glittering fibers, natural
icine dikilen bir pilden, 200/1 10 Volt'luk kigik bir transformatérya  and synthetic fibers. Natural and /or synthetic fibers can be colorless. II-
da tekrar doldurulabilen mini bir batarya tarafindan direk olarak ali-  luminating fibers are also colorless. They take their color from the so-
nir[ 147]. urce of brightness. The power is directly taken by a battery sewed in

Luminex sahne kostimlerinden, el cantalarina, perdeler ve giysilere  the cloth, 200/1 10 Volt of mini transformator or a rechargeable mini
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kadar ¢ok ¢esitli alanlarda kullanilmaktadir.

Kumas icine yerlestirilen akilli mikrogipler vasitasiyla
ilerde kumagin yanip sénen desenlerle isik yaymasi-
nin da mimkiin olacagindan bahsedilebilir{3].

3. Akilli gdmlek (Oricalco)

Bu gomlek “Termal Sekil Hafizal” metallerden do-
kunmus bir kumastan Uretilmistir. Gomlegin kollari
oda sicakligi birkag derece arttiginda kisalacak sekil-
de programlanabilmektedir. Ya da sikistinlip yumak
haline getirilerek kinstirlip, burusturulan gomlek sa-
dece sicak hava akimiyla (sag¢ kurutma makinesiyle
bile) otomatik olarak ilk seklini almaktadir[4].

4. Giines enerijili ceket
Gunes enerjili ceket dijital aletlerle baglantili olabilmekte ve bu alet-
lerin sarj edilmesini saglamaktadir. Bu ceket, ICP Solar Technologies
ve SCOTTeVEST firmalan tarafindan gelistiriimistir. Ceketin arka-
sinda bulunan glines enerjisi paneli gtines isinlari-
ni enerjiye cevirmektedir. Elde edilen enerji ce-
ketin astarinda bulunan bataryalarda depolan-
maktadir. Depolanan enerji, ceketle baglantili
olan MP3 ¢alar, cep telefonu, gameboy vb. alet-
ler icin kullanilabilmektedir[5].

5. Bluetooth MP 3 calarli ceket

Infineon Technologies ve O'neill Europe tarafin-
dan gelistirilen MP3 calarli kayak ceketi “THE
HUB" olarak bilinmektedir. Bu ceketin Uretildigi
dokuma kumas iletken 6zelliktedir. lletkenler sayesinde ceketin kol-
lari Uzerinde bulunan kontrol paneli ve kapsonunda bulunan kulak-
liklar ile ¢ip arasinda baglanti kurulmaktadir. Cip, MP3 calabilmekle
beraber bluetooth ¢zelligi sayesinde kayakgl cep telefonunu rahat-
likla kullanabilmektedir[6].

6. Optik kamuflaj

Bu ceket "Retro-reflective Material : Geri aksettirici
Materyal” adi verilen ¢zel bir materyalden yapilmistir.
Ceketin arkasina yerlestirilen bir kamera vasitasiyla ar-
kadaki gériintti yakalanmakta, daha sonra bu gérintt
bir projektdr vasitasiyla ceketin tzerine gonderilmek-
tedir. Geri aksettirici materyalin ytzeyi kiicik boncuk-
larla kaplidir. Bu boncuklar sayesinde materyale 151k
carptiginda isik tekrar ayni ydnde geri yansimaktadir. Boylece ceket
Uzerinde parlakligin diizgtin oldugu bir gorintu elde edilmekte-
dir[7].

7. Dijital hasta takip sistemi (Lifeshirt)
icerisine sensérlerin yerlestirildigi bu gdmlek hafif, rahat, kullanimi
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battery [4].

Luminez is used in many different products from stage
costumes, handbags, curtains and clothes. In can be
said that, it will be possible in the future the clothes
will illuminate light with the flashing designs via the
smart microchips inserted into the fabric [3].

3.
This shirt is made of a fabric woven from the metals

Smart shirt (Oricalco)

with “Thermal Form Memory”. Shirt's sleeves can be
programmed in a way that it will be shorten when the
room's temperature increased some degrees. Or the
" shirt that is wrinkled, crumpled and made a ball can

take its original form automatically just with air current
(even with a hair dryer). [4]

4. Solar energy jacket

Solar energy jacket can be connected to digital devices and enable
charging of these devices. This jacket was develo-
ped by ICP Solar Technologies and SOTTeVEST
companies. Solar energy panel at the backside of
the jacket transforms sunrays into energy. Obta-
ined energy is stored in the batteries in lining of the
jacket. Stored energy can be used such devices as
MP3 player, mobile phone, gameboy, etc., which
are connected to the jacket. [5]

5. Bluetooth MP3 player jacket

MP3 Player ski jacket, which is developed by Infine-
on Technologies and O'neill Europe is known as “The Hub”. The wo-
ven fabric that this jacket was made of, is conductive. The connection
between the chip and the control panel on the jacket sleeve and the
headphones at the hat is enabled thanks to this conductive. Besides
playing MP3, skier can use the mobile phone easily with
bluetooth feature thanks to the chip. [6]

6. Optical camouflage

This jacket is made of a special material called “Retro-
reflective Material”. The image is captured via a camera
fixed at the back of the jacket, and then this image is
sent on the jacket via a projector. Surface of the retro-ref-
lective material is covered with small beads. Thanks to
these beads, when the light crashed to material it reflects
back in the same direction. Thus an image with smooth brightness is
formed on the jacket. [7]

7. Digital patient follow-up system (Lifeshirt)
This shirt, in which sensors are inserted, is light, comfortable, user-fri-
endly and can be washed in the washing machine.
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kolay ve makinede yikana-
bilir 6zelliktedir. Solunum-

Goguis Nefes
Alma Hareketi

la ilgili fonksiyonlari 6l¢-
mek icin sensorler hasta-

nin gdgls ve kalin bolgele-

Abdominal Respiratory
Movement
“Gogus Nefes

Alma Hareketi

rine gelecek sekilde giysi
icinde dokunmustur. Tek
kanalli ECG kalp atigini
olgmektedir. Ug eksenli

LifeShirt
recordes
all data

hiz dlglict hastanin durus
ve aktivite seviyesini kay-
detmektedir. Istege bagl

Chest Respiaroty
Movement S

Sensors are woven inside

ECG kablolan the shirt on chest and thick

ECG leads

P parts in order to measure

respiration-related functi-
Durug sensori .
ons. It measures single
channel ECG heart beat.

Three-axis speed measure

Posture sensor
" Other sensors BP, PO2
BP,PO2

records patient's posture
and activity level. Optional,

|

| Indaktif

| Pletiimograf
| Sensor Bandi
L

LifeShirt
kaydedici
tum verileri
kayit ediyor

additional devices measure
blood pressure, rate of oxy-

Inductive
Plethysmagraph
Sensor Band

gen in the blood, body tem-

ek cihazlar kan basincini,
kandaki oksijen oranini, vicut sicakligini ve diger fizyolojik paramet-
releri Slgmektedir[8].

8. Membran sistemi (Sympatex)

Sympatex HIGH2OUT kumasi viicudun asiri terleme aninda teri
emme fakat islaklik hissi vermeyen bir 6zellige sahiptir. Kumasa bu
ozelligi veren hidrofil ve absorband bir tabakanin kombinasyonun-

perature and other physi-
ologic parameter. [8]

8Membrane system (Sympatex)

Sympatex HIGH2OUT absorbs the sweat in the case of excessive
sweating but it does not give wetness feeling. The thing giving this cha-
racteristic to the fabric is a membrane structure composed of a com-
bination of a hydrofoil and absorbent layer. This fabric also does not

dan olusan membran - _ . .
Acil 7x24 bilgi edinme, iletme, analiz ve raporlama proses zinciri
yapisidir. Bu kumas ay-
rica su ve rlizgar gegir-
mez &zelliktedir.
Membran Sisteminin
Calisma Prensibi; hid-
rofil tabaka teri eme-
rek disindaki tabakaya

Giyilen sensérler vasitasiyla
hasta devamli izlenir ve 30'un

Hasta bilgileri sifrelenerek
kaydedilir ve VioMetric bilgi
merkezine gonderilir.

iletmekte ve gl)’SI)’l e tzerindeki sinyallar kiigtik bin
deri arasinda sivinin | kaydediciye kaydediir

Sensors worn by the patient
continuously monitor 30+

Patient data is encrypted in
the recorder and sent to the

yogunlagmasini engel-

physiological sings and VivoMetrics Data Center.

record the data in a small

lemektedir. Kumas yu-
zeyinde bulunan ¢ok

recorder.

A Complate Process for Secure 24x7 Data Acquisition, Transmission, Analysis and Reporting

penetrate water and
wind.

Working Principle of
Membrane System is;
hydrofoil layer absorbs
the sweat and transfers

Bilgi merkezinde hasta bilgile-
rinin sifreleri ¢ozilerek gorevli

it to outer layer and it

Bu bilgler kiniksel calismalar | Prevents sweat's con-

ve doldortar gin kolay densation between the

tarafindan taranir, analiz edilir
ve bilgi tabanina génderilir.

okunabilir grafik ve sayisal
formatlarda griintiilenir.

cloth and skin. Very
All the Data Center, patient
data is decrypted, scanned
for artifacst, analyzed, and
posted in the database.

Data is displayed in easy-to- SmCiH pores at beffC

read graphical and numeric
formats for clinical trials and

surface are small eno-
physicians Custom reports

ugh to block water and

available.

kigtk gozenekler su-
yun ve rizgarin gegmesini engelleyecek kadar klictk olup terin de-
riden uzaklasmasina izin verecek blyukliktedir[9].

9. Yer bildiren giysi
Kendi algilayicilarina ve beynine sahip olan kiyafetlere, Global Posit-
tioning System (GPS) ile cep telefonu teknolojisi
dahil edilebilir. Sonugta bu kiyafetler kisiye bulun-
dugu konumu soyler ve ona talimatlar verebilir.

Gelistirilen bu ceketinin tzerinde, MP3 calar, tele-
fon veya radyo kulakligi ve bir mikrofon ayrica ko-
lun Uzerindeki sugecirmez ve darbeye dayanikli
klavye ve bir acil durum dugmesi ve tim bu elekt-
ronik aletleri birbirine baglayan bir devreden olu-
sur ve tim bu sisteme GPS g6zU adi verilir. Giysi-
nin omzundaki apoletin Uzerindeki anten her za-

wind, and they are big
enough to remove sweat from skin. [9].

9. Positioning cloth

Global Positioning System (GPS) and mobile phone technology can be
included in these clothes, which have their own sensors and brains. At
the result, these clothes can inform people their posi-
tion and can give them directions.

This jacket is composed of a MP3 player, telephone
or radio headphone and a microphone, also a keybo-
ard, which is waterproof and resistant to strokes, an
emergency button and a circuit combining all these
electronic devices; and this system is called as GPS
eye. The antenna on the epaulet on cloth's shoulder
receives the most suitable GPS signals every time.
Device makes the calculation and uses this informati-
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man GPS sinyallerinin en uygun olanlari-
nin yayinini kabul eder. Aygit hesaplar ve
yer durumu hakkindaki bilgiyi ileterek kisi-
nin yeri hakkindaki bilgiyi iletmede kullani-
lir. Bu yontemle sadece ceketi giyenin ye-
rini tespit edilmekle kalmaz ayrica kisinin
icerisinde bulundugu yeri gercek zamanin-
da belirler.

Giysilere GPS teknolojisinin entegre edilmesiyle kisi veya bir nesne
nerede olursa olsun bu teknoloji sayesinde onun yerini ve durumu-
nu dgrenebilmemizi saglar. Bu giysiler cok genis bir kullanim alani-
na sahiptirler fakat daha ¢ok kayakgilar, dagcilar ve dalgiglar vb kisi-
lerin kaybolduklarinda yerlerinin &grenilmesinde kullanilabilecek
giysilerdir[ 10].

10. Giyilebilir ana kart
Giyilebilir ana kart; algilayicilar, monitdrler ve bilgi degerlendirme ci-
hazlarinin birlestirildigi bir iskelet yapi- ~
dir. Kiyafet icerisine dahil edilen algilay!- i
cilarla gelistirilen ilk nesil giyilebilir ana i

kart, given kisinin yara ve saglik bilgileri- _—

ni tespit etme ve hastaneye uzaktan bu EJ
bilgileri génderme &zelligine sahiptir.

Giyilebilir ana kart; dikissiz, tek pargall, E
icerisinde surekli bir yapr olan bir ku-

mastir. Algilayicilar giyilebilir ana kart |@j
icerisinden sokdlebilir, herhangi bir ye-

re yerlestirilebilir ve farkli bedenler igin

ayarlanabilir 6zellige sahiptir. Giyilebilir

ana kart tzerinde kullanilan algilayici g

tipleri giyen kisinin ihtiyaglarina bagl

olarak degistirilebilir. Her bir kullanici igin uygun hale getirilebilir.
Savas sirasinda yaralilarin bakimi igin kullanilan bu algilama astar,
kursun yaralarini tespit etmek ve vicut icindeki hayati belirtileri
kontrol etmek icin birbirine baglanan 6zel algilayici optik lifler kulla-
nilarak yapilmistir. Tibbi algilama cihazlan bilgisayarli gomlek icerisi-
ne yerlestirilerek esnek bir ana kart olustu-
rulmustur. Bu sekilde optik lifler ve diger ip-
likler kumas yapist icerisine dokunarak dahil
edilmistir

Giyilebilir ana kart, savas sirasinda kullanil-
mak amaciyla tasarlanmig olmasina ragmen
askeri, polis ve itfaiye ¢alisanlari tarafindan
da kullanilabilir. Genis kullanim alanina sa-
hiptir. Hayati istatistiklerin saat cercevesin-
de kontrol edilmesi gerektigi durum da kul-
lanilabilir.

[tfaiyeciler ortamdaki oksijen ve tehlikeli
gaz miktanini dlgmek icin kullanabilirler. Al-
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on to transfer person's position. With this
method not only the location of person who
. wear the jacket is determined, but also his
% Jocation is defined in real time.

Integration of GPS system to the clothes
enables to learn a person's or a thing's loca-
tion and condition no matter where they
are. These clothes have wide range of appli-
cations but they are mostly used to leam the position of skiers, moun-
taineers and divers when they are lost. [10]

10. Wearable main board

Wearable main board is a skeleton structure in which sensors, moni-
tors and data evaluation devices are combined.

With the sensors included in the cloth, the first generation main board
has the feature of determining the wound and health information of
the person who wear it and to send them to the hospital.

Wearable main board is a seamless,
single part fabric with a continuous struc-
ture in it.

Sensors can be taken off from the we-
arable main board, can be placed anyw-
here and adjustable for different sizes.
Types of the sensors on the wearable
main board can be changed according to
the requirements of the person who we-
ars it. It can be adjusted for any users.

This sensor interlining, which was used to
care injured people during the war, is
made by using special sensor optical fi-
bers in order to determine bullet injuries
and to check vital indications of the body.
A flexible main board is formed by inserting medical sensor devices in-
to the computer shirt. In that way, optic fibers and other yarns are wo-
ven and included in the fabric structure. Although wearable main bo-
ard is designed to use during the war; it can be used by soldiers, poli-
cemen and firefighters. They have a wide ran-
ge of application. They can be also used
B when vital statistics should be checked clock-
wise.
Firefighters can use it to measure the amount
of oxygen and dangerous gas in the environ-
ment.
Sensors check respiration rate and body tem-
perature, they can collect the voices with the
help of a microphone.
People, who are old and having serious health
problems can use wearable main board.
Wearable main board facilitates the commu-
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gilayicilar tenef- Al gmlek sistem
SMARTSHIRT SYSTEM

fus oranini, vi-
cut sicakhigini
kontrol eder,
mikrofon yardi-
miyla sesleri
toplayabilirler.

Yash ve ciddi
saglik sorunlari

Aninda Okuma

olan insanlar gi-

Instantaneous
Readout

yilebilir ana kart- 0
tan yararlanabilir. TR ter
Giyilebilir ana
kart, hasta ile
doktorun ara-

sindaki iletisimi arttirarak hastanin iyilesmesine yardima olur. Giyile-
bilir ana kart ameliyattan ¢ikan hastalara giydirilir ve bu sekilde dok-
torlarin hastanin hayati durumunu kontrol altinda tutmasi saglanabi-
lir. Bu kontrol, tibbi yardimdan uzak kirsal alanda yasayan insanlara
da yardimcr olur. Tibbi olanaklari gelismemis olan bolgelerde yasa-
yan insanlar hastaneden ayrildiklarinda
rahatsiz olurlar ¢linkU; stphe ve glven-
sizlik kisilerin iyilesmesini engeller. Giyile-
bilir ana kart insanlan bu tir korkulardan
uzaklastirarak, daha basanili ve hizli bir iyi-
lesme olanag) saglar{ | ].

I'l. Atletik akilli gemlek

Akilll gdmlek atletlerin performanslarini
arttirmak ve antrenmanlarini daha verim-
li hale getirmek amaciyla kullanilabilir. At-
letik akilli gdmlek sistemi bireysel bi-
ometrik bilgilerin (kalp atis sikhig), solu-
num sikhigl, viicut sicaklig ve yakilan kalori gibi) rahat bir sekilde &l-
ctlmesini ve Olgtlen degerin kol saati, telefon, internet ya da ses ci-
hazlari araciligiyla okunmasini saglar. Internet araciliglyla biometrik
bilgiler kisisel bilgisayara iletilir[ 3].

Bu bilgileri kullanarak uzmanlar atletin
saglik durumunu gorebilir ve atletin ant-
renman programinda dizenlemeler yap-
ma, atletin daha verimli bir performans
yakalamasina yardimci olabilirler.

12. Esnek ekran

Fransa Telekom R&D, 3 Mayis 2002'de
logo, metin, kalip (sablon) ve taranmig
goruntl gibi duragan ya da hareketli gra-
fikleri ytkleme ve gortinttleme yetenegi-
ne sahip liflerden dokunmus esnek ekran

Platform kurma: Kombine kiigtik genis alan nication between

kablosuz izleme uygulamasi .
doctor and patient

Platform implementation: Combined small &

Saat PDA wide area wireless monitoring application C]f’)d he/ps pdt[eﬂce
Watch  PDA - PC getting better. We-
Sonraki analiz
igin ytklenme arable main board
Download For is worn by the pati-

WAL,
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Later Analysis

ents who have just
had an operation

Otomatik sesl: i and helps doctor
“Kalp hizi: 145" :

Intemet #——  check patient's vital

Automated voice:

Tt e 15" condition. This cont-

rol also helps peop-

le who live in remo-

— te areas, lack of

Kogun ana istasyonu Coach’s base station
medical support.

The people who are living in medically insufficient areas feel bad when
they live the hospital, doubt and lack of confidence prevent people's
getting better.

Wearable main board prevents people from such fears and offers mo-
re successful and faster recovery. [ 1]

| I Athletic smart shirt

Smart shirt can be used to increase athle-
te's performances and make their training
more efficient.

Athletic smart shirt system enables easy
measurement of biometric data (heart be-
at frequency, breathing frequency, body
temperature and calorie used, etc.) and re-
ad out these measurement data via watch,
telephone, Internet or audio devices. Bi-
ometric data is delivered to personal com-
puter via Intemet. [ 3]

By using these data, experts can see the health condition of athlete
and help him achieving a better performance by adapting his training
program.

| 2.Flexible screen

French Telecom R&D designed a flexible
screen prototype, which is woven with
the fibers that can load and visualize
stable- as logo, text, pattern and scan-
ned image- or moving graphics on 3"
My 2002. With this invention, the clot-
hes can realize various functions such as
on time graphical communication, visible
data imaging and Telecom setvices (In-

ternet, video, e-trade, etc,).
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prototipinin dizayn etti. Bu bulusla birlik-
te giysiler tam zamaninda grafiksel ileti-
sim, gorUlebilir bilgi gdriintileme ve Te-
lekom servislerinden (internet, video, e-
ticaret vb.) faydalanma imkani sunmak
gibi farkli islevleri yerine getirebilecekler-
dir. Bu essiz goruntileme teknolojisi, op-
tik lifler ve bir elektronik kontrol sistemi-
ni kapsayan kumas iliskisi temeline da-
yanmaktadir ve bu kontrol sistemi, isilda-
yan diyotlara dayanan isiklandirmayi
kontrol eder. Fransiz Telekom laboratu-
arlarinda gelistirilen 6zel kumas dokumasi ile ilgili kumasg ytizeylerin-
deki lifleri ©zel bir asindirma ydntemiyle, esnek tekstil temelinde ilk
Bitmap ekran matrisi gelistirildi. Kumas fonksiyonlari bir ekran gibidir
ki bu ekrana tim kisa gériinttlenebilir bilgiler herhangi bir pc'den ya
da telefondan internet araciligiyla kablosuz baglanti ile dogrudan
yUklenir ve bilgiler internet sitesinde yayinlanabilir. Giysideki esnek
bir kumanda giysinin hafizasinda bulunan depolanmis gortinebilir
bilgileri cagirmayi
ve cesitli 6zel efekt-
ler Gretmeyi mim-
kun kilar. Esnek ek-
ran, gelecekte rek-
lam endustrisi igin
kesinlikle en dnemli
kullanim 6rnegi ola-
caktir[ 14].
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This unique imaging technology is based
on fabric relation including optic fibers
and an electronic control system and this
control system controls the lightening ba-
sed on glittering diodes.

With the special fabric weaving develo-
ped inn French telecom laboratories,
with a special wearing method for the fi-
bers on the surfaces of mentioned fabric,
the first Bitmap screen matrix was deve-
loped in the base of flexible textile. Fabric functions are like a screen,
in which all short visual data can be directly uploaded via a wireless In-
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A flexible control in the cloth enables calling stored visual data and
creating various special effects. Flexible screen will certainly be the
most important
& application examp-
le for advertisement

industry. [14]
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