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Modification of Microclimate Monitoring Jacket

Inese Parkova Aleksandrs Valisevskis Ausma V]umsoné’, ®* Riga Technical University

Abstract — The article describes the improved version of a
jacket with some modifications for advancement ofgcket design
and comfort conditions. The arrangement of electroit elements
is optimized, placing two largest blocks of systerim the pockets
on sleeves. POF display is replaced with the flexétextile LED
matrix display for more effective signalizing. Degin of electronic
elements is also optimized - individual circuit boals are
designed for power supply system, logic and contrgystem.
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I. INTRODUCTION

Clothing is an important and special
environment as it is personal, comfortable, clas¢he body
and used almost anywhere and anytime. Nowadaysirgp

changes with the help of integrated electronice $ystem is
programmed for specific temperature and humiditggholds.
If the thresholds are surpassed, the garment sigsahbout it
with the help of visual output interfaces — the Pdigplay
lights up. The prototype has been described iaildet the
previous paper [3]. The jacket is especially suidor very
active and restless children — it is possible totad the
child’'s perspiration and temperature. The jackettgmts
children on dark roads, as well.

This article focuses on the improved version of jamket
with some modifications.

part of our

Il. IMPROVEMENT OF THEJACKET DESIGN AND COMFORT
CONDITIONS

has more functions than just climate protection and the modified jacket reacts to changes of microdéma

appearance [1]. Smart and interactive clothing isicxel
industrial area, which gives clothing additionalndtional
properties. Such innovative garments are used fierent
areas — sports, medicine, entertainment, etc. Jeter® of
smart or interactive clothing often functions wititegrated
electronics and, as a result, garment can respandni
adaptive way to external stimuli, process them pratiuce
new signals [2] such as light, sound, vibration, et
Wearable electronics usually denotes a functioragice
that always is attached to the clothing, and itdmfortable,
easy-care and easy to use. In other words, itrsigat with
integrated electronics that does not disturb tharereof the
apparel [1]. Therefore, while developing smart lullog it is
important to consider design and arrangement aftreleic
elements in order to get functional,

garment.

During the previous research, the child's jackethwi

embedded electronics and integrated plastic optfitale
(POF) fabric has been developed that reacts tooalionate
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comfortabled an
ergonomic layout of electronic components in theadm

under the garment and signals about the temperatode
humidity level in two ways — with the help of th&ght

emitting diode (LED) display that is integratedtie front of
the jacket, and with help of the liquid crystalplésy (LCD)

that is integrated in the mother’s purse.

As the first imperfection of the jacket prototypthe
distribution of electronic elements can be mentibtieat does
not fully confirm to ergonomic principles both dtesystem
placement and size of elements. In a modified pyp&
electronic elements are placed in the areas, where is less
influence of inner and outer strain on the clothargl body
(based on the analysis of studies [4; 5]). Twodatdlocks of
electronic system are placed in the pockets osldeve in the
area between the shoulder and elbow. Partiallynections
are done using conductive threads, thereby redudgnness
of the system. In separate parts of the jacketiléext
communication layers or
conductive seam connections are sewn.

Flexible mode button
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Fig.1. Schematic illustration of the jacket modifieersion
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In the previous prototype, the plastic optical éibPOF)
fabric was used as the jacket display that wamithated with
LED, thereby signalizing about changes in the ndlinwate
under the garment. Since all area of fabric istéghup with
one LED, light brightness is rather pale in daylighd well
visible just in semidarkness or dark conditions. ake
signalizing more effective in a new prototype, B@F display
has been replaced with the flexible textile LED nixadisplay.
It is brighter and it is possible to add some iat¢rve
functions to the jacket (different graphic image Analysing smart garment as a multi-layer systemisit
representation). important to take into consideration the complianféeother

In addition to the LED display, there are lightleeting garment layers to the total clothing objective. iBanaterial
insets provided in different parts of the jackein-the sleeve has to confirm with lining and accessories, as wazdl
cuffs, jacket hemline yoke, collar and pockets. gives appropriate processing technologies should be chdse for
additional safety if the jacket system is turnefd of the smart jacket design, the membrane fabric ivigeal,

which is water impermeable from outside and vagsweat)
[ll. TEXTILE MATERIAL SELECTION FOR THEJACKET permeable from inside. Lining material should camfito the

Designing smart textile garments with the integiatesyStem as well; breathable lining material showddchosen. It

electronic systems requires that the electronicpmrants are IS @ppropriate to use lining material that confirtasthe first
isolated or at least partially isolated. Contactetéctronic ayer of 3-layer system [7], i.e., material thasaibs sweat

One of membrane fabric part joining technologies is
welding, which provides perfect water impermeapilin
garment detail joining places. Using lock stitchwisey
machine technology, seams must be isolated witheaans
sealing tape [6]. To provide complete isolationniravater,
often it is required to have, for example, watesis&@nt
zippers in front of the jacket or on pocket opesingnother
way how to ensure protection from water in the mbck
opening is to make a pocket flap.

components with the environmental agents (suchuasdity)
is not desirable both for data detection accurawy system
protection. Using waterproof fabric, it is possilite provide
protection from adverse weather conditions bottheohuman
body and electronic system. However, it reducesigmyg
requirements of garment because waterproof falmewemts
sweat circulation from the body to the environmethit)s
making discomfort in undergarment ambience. In taise, it
would be useful to use the waterproof/breathabléeriz as
the base fabric — it would work as a protectivellsfar
electronics, protecting the system components
undesirable contact with the external environmepistare
(rain, snow), as well as ensuring hygienic condsidor the
human body. For these purposes, the membrane fahréed.

While designing functional clothing, it is importaio apply
the appropriate production technology so that themgnt
could fulfil its aim and functions. Garment detaiining
conditions and methods should be taken into corsiid®, as
well as the way of attaching accessories and fummito the
garment.

a

and eliminates moisture. This layer should provide key
element of wicking to remove moisture away from then
surface caused by perspiration. Synthetic mater{#fts
example, polyester or/fand polypropylene) are goardtliis
purpose as rather than holding water like cottbeytmove
moisture away from the skin [8].

To provide better sweat vapour conducting it isisalve to
sew in lining insets from lightweight net fabricr feentilation
in intensive sweating zones [9]. For the smart gantnthat
monitors temperature and humidity, in places wisaesors

froff€ located, net fabric is sewn in the lining layer better

microclimate data detection.

IV. ELECTRONICCOMPONENTS ANDSYSTEM FOR
MICROCLIMATE MONITORING JACKET

In order to optimise weight distribution and deceaisk
of injuries, the electronic system is divided irttgo main
functional parts and placed on both sleeves. Onecpatains
the battery and all the parts are needed to fezd th
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Fig.2. Reattachable electronic block placed inptbeket of jacket sleeve: a — PCB; b — PCB attaghedpocket
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system and charging the battery. It also contales rain [—
switch for turning the system on/off and a standaidi-USB
socket for charging the battery from a +5V soufidee board

is dimensioned so that it can be placed alongsidebattery,
and space for additional mechanical protection (eidered

3D spongy traces) is provided. The conductive Bafie
connecting this power supply module to the texdiieictures
are embroidered, and the plate is then sewn toethes
embroidered traces. PCB size is 30x23mm and ihasva in
Fig. 2; the PCB design is shown in Fig.2.a, ane pbcket
block with the attached PCB is illustrated in Fip.2

On the other hand, all the logic and control eletmeare
placed in the pocket on another sleeve. The boanthins a
programmable microcontroller, wireless communiaatio
module and additional elements needed to contralitiy.
The board has contact pads, which can be sewnxtdete
structures in order to provide a PCB-textile comioec
interface.

Other elements include a temperature sensor, plactte
back, which senses the temperature inside the tjaakd two
LED panels in the front and the back of the jackétich can
be used both for microclimate monitoring and for
safety/decorative purposes.

Mode switching is provided by an embroidered touch
sensitive switch placed in the collar — it can Bedito switch
operational modes of the jacket (stand-by mode, itmiding
mode, safety illumination mode).

Fig. 3. Power supply PCB

V. DESIGNING OFPCB

Several attempts have been made to produce the REBs
the improved jacket version. The system has beédedl into  Fig. 4. Jacket logic unit PCB
two boards for ergonomic purposes. This has allopedger
supply electronics and the battery itself to resideone side it ,
and the logic part — on the other. Besides, itliwlanced the : purse A
load exerted by the weight of electronic componamntsthe ’
jacket. Another improvement —optimization of theuting of
power traces between various components of thersyst

First of all, heat transfer method has been appl@®dc
flexible PCB substrate, which turned out to be wosssful
because of the inherent low precision of the metudi small
trace sizes of the PCB. Afterwards, the most comoytical
method has been used, yielding much more satisfactsult.
First, a pattern has ben made on a transparentuséd to
block UV light during exposure of a PCB substratéhw
photosensitive coating. Fig. 5. Purse logic unit PCB

Sprayable photoresist has been used first, whishbesn
rather hard to handle, because it has been difficidnsure an
even layer on a flexible PCB substrate. Film-likeoresist VI.  CONCLUSIONS
coatings and pre-coated substrates have yieldedh roetter When designing smart garments, it is important rieuee
resultS, since the Coating has been even. It hagred better Operating efﬁciency of the System, as well as comivhile
development after exposure and even etching ofotierd. \vearing. Both suitability of the jacket basic fabaind specific
Some of the results are provided in Figures 3,d4%n properties of garment construction for comfortditilbave
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Design of electronic components is optimized asl wel
individual circuit boards are designed for powemppy
module and for logic and control system.
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Inese Parkova, Aleksandrs ValiSevskis, Ausma Wimsone. Mikroklimatu uzraugo&s jakas modifikacija.

Viedais un interakvais agérbs piedod agerbam papildus funkciathas ipagbas, ko var izmantot dadas jonis — sporta, medinas, izklaides u.c. nozs:
BieZi vien viedais vai interaktais aggerbs funkciom ar iestidatas elektronikas padzbu, ki rezultta apserbs adapvi reage uzargjiem stimuliem, apstda tos
un izvada E jaunus sigalus.

Rakst tiek aprakstas mikroklimatu uzrauga$ jakas modifikcijas prototipa dizaina un komfortu no§amu uzlaboSanai. Optiniits elektronikas das
izvietojums, nemot \era argjas un iek8jas spriedzes iedaittu uz agerbu unkermeni. Sistmas divi liekkie bloki izvietoti kabats uz piedurknes. Da
savienojumu izpildi ar elektrovadoSajiem pavedienierigepadi samazinot sisimas stvumu. Atsevi§as jakas dis paredatas tekstila stargktas vai joslas, uz
kuram noditi elektrovadoSo diegu savienojumi.

Lai padattu jakas displeju spilgku un efekigaku signalizatoru, optiskokfedru displejs aizats ar tekstila gaismu izstarojoSo diozu (LED) neagsi displeju.
Neliels LED displejs atrodasianugurdéa.

Ka tekstila pamatmateiiu ir lietdefigi izmantot memkandranu - Gdeni necaurlaiju / gaisa caurlaigu materilu, kas kalpo gan & aizsargjoSs karkass
elektronikai, kas pasatgisEmas elementus no ngama kontakta a@rgjiem vides mitruma apaitliem (lietus, sniegs),aai nodrosia higieniskus apsklus
cilvekakermenim.

Optimizets afl elektronikas d@s dizains — projektas individdilas plates baroSanas mezglam ugikas mezglam. Veikti eksperimenti plaSu kadiara,
izmantojot daZdas metodes un matas.

Hnuece [IapkoBa, Anexcanap Baiumesckuii, Aycma Buinomcone. Moaudpukanusa KypTKH, peryJiMpyomei MUKPOKJIUMAT.

VMHasg ¥ WHTEpaKTHBHAs OJICXKAA MMEET JONOJHHUTENbHbIC (DPYHKIHMOHAIbHBIC CBOWCTBA, KOTOPBIC JAEIAIOT €€ MOJXOJINeH [UIs pasHeIX obJacTell - CIIopT,
MEMIMHA, pa3BlIeueHus U T.[. YMHas UM MHTEPAKTHBHAS OZIEXkK/a 4acTO pabOTaeT co BCTPOEHHOI 3JIEKTPOHUKOH, M KaK CIIEICTBUE, O/IEKIa MOXKET aJalTUBHO
pearupoBaTh Ha BHEIIHHE CTUMYJIbI, 00padaThIBaTh X U BBHIBOJUTH KaK HOBBIH CHUTHAIL.

B crathe paccMaTpuBaeTcsl yIydIICHHBIH BapHaHT KypTKUM C HEKOTOPHIMH MOAWU(HKAIMAMH U8 yIydlleHHs Au3aiiHa MPOTOTHIIA M yCIOBHH KoMmdopra.
Pa3MmelieHne 3JI€KTPOHHOM YacTH ONTHMH3HPOBAHO C YYETOM BHYTPEHHETO M BHEILIHErO HAIpPSDKCHUS Ha OJeXKTYy M Teno. J[Ba KpymHeHmmux OJ0Ka CHCTEMbI
MIOMEIICHBI B KAapPMaHbI HA 000X PyKaBax.

YacTUYHO COEAMHEHHS BBINIOIHEHBI C HCTIOIb30BAHUEM DIIEKTPONPOBOAAIINX HUTEH, TEM CAMBIM CHHKAsl ’KECTKOCTh CUCTEMBI. B OTIENBHBIX 4aCTAX MPOTOTUIIA
HPETYCMOTPEHBI TEKCTUIIBHBIC TPOCIOWKHM WM TOJNOCHI I KOHTAKTHBIX IIBOB U3 3JICKTPONPOBOJAHBIX HUTel. Jlns Gonee 3dpeKkTHBHOrO OTOOpaskeHUs
JMCIUIeH u3 onTHueckux BookoH (POF)3aMeHeH 31acTHYHbIM TeKCTUIbHBIM cBeToaHOAHBIM (LED) MatpuunbiM aucmuieem. OH sipye, U 9TO 1aeT BO3MOXXHOCTb
106aBsTh IPOTOTUITY HEKOTOPHIE HHTEPAKTHBHBIC (yHKIHMHK (pa3nnuHbie rpadudeckie n300paxenus). He6ombioi cBeTOqMOAHBIIN IUCIUICH TaKKe PaCIIONOKeH
B 3aJ{HEH YacTH MPOTOTHUIIA.

Ilenecoo6pa3Ho HCIOIB30BaTh MEMOPAHOBBIC TKAHU KaK OCHOBHOM TEKCTHJIBHBIH MaTephall [isl IPOTOTHUIIA - 3TO BOAOHEIPOHULAEMbIH / MapONpPOHHIIAEMBIH
MaTepHal, IO9TOMy OH OyaeT (yHKIHMOHHPOBAaTh B KadeCTBE 3AI[UTHON OOONOYKH IS 3aIIUTHI KOMIOHEHTOB JJICKTPOHHOH CHCTEMBI OT HEXEIaTeIbHOIOo
KOHTAaKTa C BJIAroil OKpyXarmouied cpems! (TOXKIb, CHEr), a TAKXKE OH OOECIECYMBACT T'MIMCHWYCCKHE YCIOBHs Ul opraHu3Ma. ONTHMH3HPOBAHO TaKkKe
MIPOEKTUPOBAHHE DJIEKTPOHHOM 4YacTH - Ui MOXYNSA NUTAHMS M MOXYJS JIOTMKM M CHCTEMBl YIpaBJIEHUS IpeIHa3HaueHbl OTIAEIbHbIE HHAUBUAYAIBHO
pa3paboTaHbIe ILIATHL.
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