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JUN3AUH / DESIGN

ABTOMATU3UPAHA OBPABOTKA
U AHAJIU3 HA OAHHU OT
®OJIKITOPHU ENEMEHTH

Teodopa UeaHoea, JlunuaHa UHOpue,
lenoesesa Munyweea

Pe3romMme: B TekCcTUNHMA U MOOHUA Au3anH
€0HO OT OCHOBHWUTE cpeacTBa 3a odopmMsiHE Ha
nsgenneto e  uBeTbT. CobliecTByBawmte
METOOMKM 3a nNPUroXeHue Ha LUBeToBe OT
enNeMeHT Ha HOoCMM He ca  HamblHO
cuctematmampaHn.  OTCbCTBMETO Ha TakbB
aHanu3 ©OuM pJoBeno OO0 yBenvMyaBaHe Ha
rPeLWKMTE B N3MEPBAHETO NpPe3 npuraraHeTo Ha
Te3an MeToau B MpakTUYEecKM LBETOBU aHanusu
Ha enemMeHTn OoT HocuKn. To3n aHanu3 e uenTa Ha
HacTosiwaTa paboTa. LiBeToBeTe Ha enemeHTuTE
OT HOCUS Ca WU3MEPEHM C BMOEO Kamepa Ha
MOOWNHO YCTpPOWCTBO. HanpaBeH e aHanu3 Ha

AaHHM  OT  aHKeTHO  Mpoy4yBaHe  BbpXy
npeanoyntTaHusaTa Ha  notpebutenute  3a
TEKCTUITHW  [OECEHM C pasfIM4yHM  LIBETOBU
KOMOUHaLMn oT nony4yeHuTe LBETOBE.
Pesyntatute nokassaT, 4Ye LBETOBETE Ha

ereMeHTM OT Hocus ca npeanoymMTaHn ot
noTpebutenute n morat ga G6baaT M3NON3BaHM
NpU MPOEKTUPaHETO Ha CbBPEMEHHU TEeKCTUITHM
TbkKaHUW 3a 06neKno N MHTePUOPEH AN3aiiH.

Knro4voeu dymu: Hocus, uetoBe, KnbcTtepeH
aHanu3, AHanM3 Ha TrNaBHUTE KOMMOHEHTH,
TEKCTUINEH U MHTEPUOPEH AN3alH

1. BbBegeHune

TpagUMOHHUTE MOTUBWM - HE3aBMCUMO
Aanu ca Bbpxy TbKaHW, ObpPBO, Kepamuka,
npeacrasnsBar embnemMm Ha KynTypHaTa
WOEHTUYHOCT Ha eavH Hapog [6].

B MNOCTOSIHHO NPOMEHAWMAT ce CBAT
noBe4vyeTo npeameTu, BbpXY KOUTO
TpaguuMoOHHO ce npunaraT nonynspHUTe
MOTUBW, MU3Nn3aT OT exegHeBHa ynoTtpeba.
Te cTaBaT My3eMHU TMPOU3BEOEHUS WU
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Abstract. In textile and fashion
design, color is one of the main tool of
shaping a product. Existing
methodologies for applying colors from
folklore elements are not fully
systematized. The absence of such an
analysis would lead to an increase in
measurement errors through the
application of these methods in practical
color analyzes of folklore elements. This
analysis is the purpose of the paper.
The colors of folklore elements are
measured with a video camera on a
mobile device. A survey data was
analyzed on consumer preferences for
textiles with different color combinations
of the colors obtained. The results show
that the colors of folk costume elements
are preferred by consumers and can be
used in the design of contemporary
textile fabrics for clothing and interior
design.
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1. Introduction
Traditional motifs — whether on

fabrics, wood, ceramics, are
emblems of the cultural identity of a
people [6].

In an ever-changing world, most
items that are traditionally applied to
popular motives are out of daily use.
They become museum pieces or
tourist souvenirs.
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TYPUCTUYECKN CYBEHUPW.

Heobxogumo e pga ce u3cnegsat HOBM
MeToaM W CcpeacTtBa 3a M3MNon3BaHe Ha
ONMKNOPHN  MOTUBM, Ja WAeHTUdpUUMpa
HOBW OMOPU Ha PYMBHCKATE WU ObRrapcku
MOTMBW, HO W [a Hamepu pelleHna 3a
TAXHOTO W3MNOM3BaHe 4pe3 CbBPEMEHHWU,
OUTMTanHM TEXHOMOMNMN.

M3cnegBaHeTo UM NPOEKTUPaAHETO Ha
obnekna c eneMeHTn OT HOCUM N TAXHaTa
ponsi BbB dhopmoobpasyBaHeTO Ha
cunyetute W getannute e Heobxoammo,
3aW0TO Te Ca 4YecTo W3MNofi3BaH MoAeH
enemMeHT W  HamupaTt TMpPUNoXeHne U
BHeApsiBAHE B CbBPEMEHHOTO MPOM3BOACTBO
Ha obnekna. B poctbnHaTa nuTepaTtypa
[4,5,14] YacT OT cblUecTByBaLUTE METOOUKN
3a NPUINOXEHNE Ha eNneMeHTM OT HOCUWN He
Ca HanbfIHO CUCTEMATU3NPAHW.

B TekctunHma n mogHua gusaviH €gHo OT
OCHOBHWUTE cpeactBa 3a odopmsHeE Ha
nsnenneTo e LBETHT. Herosute
OEeKopaTUBHO-XYJOXECTBEHNTE CBOMWCTBA Ce
M3Non3BaT 3a Bpb3Ka Mexay Au3anHepa u
notpebutensa Ha HEroBute MNpoOM3BEAEHNS
npu MPOEKTUPAHETO B MNPOMULLIIEHOCTTA
KaTto ce oTyuTa rnaBHO (PyHKUMOHanNHaTa My
pons. Bwb3gencrtsMeto Ha UBeTOBETE €
KomMmnnekcHo. Te moraT ga Bb3gencrsaT Ha
xopaTa ONTUYECKM, dom3nyeckm,
NMCUXONOrMYECKN U CUMBOMNYHO. 3a pasnuka
OT Bb34EeNCTBMETO, CUMBONMKAaTa 3aBUCK OT
KynTypHaTa, penurumosHara n uctopmyeckara
TpaguuMss Ha [JajeHa coumanHa rpyna,
Hapon unu rpyna ot Hapoawu [8].

B npaktukaTta, AenHOCTUTE CBbp3aHU C
aHanusa Ha efnleMeHTU OT HOCUW, BKIouBaT
M3non3BaHe Ha MOOWNHWM YyCTpoMcTBa 3a
onpegensiHe Ha TexHusa usat [10,11,13].
Te3n genHOCTU BKMNKOYBAT ornpedensHe Ha

uBeTa, onpegensHe Ha pasnukata B
uBeToBeTe, WU3MepBaHe C  pasnuU4yHn
TeXHUYeCKn cpeacTBa.

MonyyeHute LuBeTOBE, dopmu "

MeTagdaHHU 3a eneMeHTn OT HOCUK, MoraT ga

It is necessary to explore new
methods and tools for using folklore
motifs, to identify new supports of
Romanian and Bulgarian motifs, but
also to find solutions for their use
through modern, digital
technologies.

The research and design of
garments with elements of folk
costumes and their role in the
shaping of silhouettes and details is
necessary because they are a
commonly used fashion element and
find application and introduction in
the modern production of garments.
In the available literature [4,5,14],
some of the existing methodologies
for applying folklore elements are
not completely systematized.

In textile and fashion design, color
is one of the main tools of styling a
product. Its decorative and artistic
properties are used to connect the
designer and the user of his works in
designing in the industry, taking into
account mainly his functional role.
The effect of colors is complex. They

can affect  people  optically,
physically,  psychologically and
symbolically. Unlike impact,

symbolism depends on the cultural,
religious, and historical traditions of
a social group, nation, or group of
peoples [8].

In practice, activities related to the
analysis of folk elements include the
use of mobile devices to determine

their color [10,11,13]. These
activities include color
determination, color  difference
determination, measurement by

various technical tools.

The resulting colors, shapes, and
metadata for folklore elements can
be used to create digital collections
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6boat u3non3BaHM 3@ Cb3gaBaHe Ha
UMAPOBU KONEKLUMU, KOUTO CE CbCTOAT OT
cnegHUTE OCHOBHM KOMMOHEHTW: Konekuns -
opraHusupanu rpynu ot npeameTtn; Obektu -
umMpoBmnapaHm martepuanu; MetagaHHu -
NHopMauunsa 3a 06eKTU 1 KOMNEKUUN OT T4X;
WMHuumnaTtmea 3a pa3paboTBaHe "
N3non3BaHe - nMnporpaMmm W TMpPOEKTM 3a
Cb3faBaHe, opraHuM3vpaHe un yrnpasrieHne Ha
konekuuun [5,8,12]. 3a pa ce peanusnpa
TakaBa 3agava, ca Heobxogummn
npeaBapuUTENHN aHanM3n Ha Bb3MOXHOCTTA
3a NpuUnoXeHne Ha nporpamMHM CpeacTBa,
npegHasHayeHn 3a MoOOGUnHM yCTpoKCTBa
Kato cMapTdoH, TabneT, cMapT YacCOBHUK.
OTcbeTBMETO Ha TakbB aHanu3 Ou OoBerno
A0  yBenuyaBaHe  Ha  rpewkite B
N3MEpPBaAHETO Mpe3 npunaraHeTo Ha Te3n
METOAN B MPaKTMYECKM LBETOBM aHanM3n Ha
enemMeHTM OT Hocun. TOo3n aHanus3 e uenta
Ha HacToswaTta paboTa.

2. Mo6MnHM NnpunoXxeHus 3a
M3MepBaHe Ha UBAT
CpaBHUTENHMAT aHanu3 Ha MOGunHK

NPUNOXEHUA € HanpaBeH OT rnegHa Touka
Ha Bb3MOXHOCTTa Te Aa ObaaT M3non3BaHu
npu wn3MepBaHe LBETA Ha €ENneMeHTn oT
HOCUMW. MocoueHn ca OCHOBHUTE
XapaKkTepUCTUKN Ha n3mepBaTenHuTe
CUCTEMN W NPUNOXEHUs 3a MOBUIHMK
yCTpOWCTBa. OcobeHo  BHMMaHME €
obbpHaTo Ha Bb3MOXXHOCTTa 3a
kKannbpupaHe W© W3MNON3BaHUTE LBETOBU
mogenn. CpaBHEHM ca NPUNOXKEHUS, KOUTO
paboTaAT Ha ABe OT MNOo-pasnpocTpaHeHuTe
onepaumoHHu cuctemn Android n iOS.

B tabnuua 1 e HanpaBeHo 0600LWeHNE Ha
npernegaHnTe MOOUINTHM  MPUNOXEHUA W
CUCTEMU 3a M3MepBaHe Ha uBaTt. [lBe oT
cucTemuTe n3nckeaT AOMbIHUTENHO
YCTPOWCTBO 3a U3MepBaHe M ToBa MOXe Aa
ce peanu3vMpa camMO [Mpu HanMuneTo Ha
TakbB ceH3op. LiBeToBute mogenu, B KOUTO
MoXe ga 6baoe mamepeH upeta ca RGB,

that consist of the following main
components: Collection - organized
groups of objects; Objects - digitized
materials; Metadata - information
about objects and collections of
them; Development and Use
Initiative - programs and projects for
creating, organizing and managing
collections [5,8,12]. In order to
accomplish such a task, preliminary
analyzes of the possibility of
application of software tools
intended for mobile devices such as
a smartphone, tablet, smart watch
are required. The absence of such
an analysis would lead to an
increase in  measurement errors
through the application of these
methods in practical color analyzes
of folklore elements. This analysis is
the purpose of this paper.

2. Mobile applications for color
measurement
Comparative analysis of mobile

applications is made in terms of their
ability to be used in measuring the
color of folklore elements. The main
characteristics of measuring
systems and applications for mobile
devices are given. Particular
attention was paid to the possibility
of calibration and the color models
used. Applications that run on two of
the more common Android and iOS
operating systems are compared.
Table 1 summarizes the reviewed
mobile applications and color
measurement systems. Two of the
systems require an additional
measuring device and this can only
be realized with the presence of
such a sensor. The color models in
which color can be measured are
RGB, HSB, LCH, Lab, HSV, HEX,
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HSB, LCH, Lab, HSV, HEX, CMYK. OcBeH
TOBA HSAKOM OT nNPUNOXEHUATa nokassat
HOMep Ha LBeTa OT katano3m Ha Pantone u
RAL. Kato gonbnHutenHa yHKUMS MOXe aa
Ce MNoCcoYM U M3roBapsHETO Ha LBeTa npu
HAKOW OT nNpunoxeHuata. CbLlo Taka YacT oT
npunoXxeHuaTa  morat ga  reHepupart
nanutpu ¢ 5-7 uBATa Kato anpokcumupar
LuBeTOBETE B N300paxxeHnaTa.

Ta6bnuua 1.
CpaBHUTENeH aHanu3 Ha MOGUITHKU
NPUIIOXKEHUSA U CUCTEMU 32 U3MEepPBaHe Ha

CMYK. In addition, some
applications show a color number
from Pantone and RAL catalogs. As

an additional feature, color
pronunciation may be indicated in
some applications. Also, some

applications can generate 5-7 color
palettes by approximating the colors
in the images.

Table 1.
A comparative analysis of mobile
applications and color

UBAT measurement systems
MpunoxeHue ay um EK nPM Bu m
Application AD CM CcC RTM NM PG
MeasureColor Mobile fa sRGB, HSB, LCH D65 fa He He
Yes Yes No No
ColorTRUE fa RGB D65, D50, Native fa He He
Yes Yes No No
He LiBeTHa ckana Oda Oda He
ColorCatcher No RGB, Lab Color chart Yes Yes No
Color-Eve He Howmep ot Pantone LiBeTHa ckana Oa Oa Oa
Y No Pantone number Color chart Yes Yes Yes
He da da da da
Color Grab No RGB, HSV, HEX, Lab Yes Yes Yes Yes
Swatches: Live Color He HEX He Oa Oa Oa
Picker No No Yes Yes Yes
He He da da da
Color meter Free No RGB, HEX No Yes Yes Yes
He He da da He
Color Detector No RGB, HEX, HSV No Yes Yes No
ISP He He He da He
Image color identifier No HEX No No Yes No
. He He He da He
Colour identifier No HEX No No Yes No
He Hex, RGB, HSV, CMYK, He Oa Oa He
Color Detector No RAL No Yes | Yes | No
. He He He Oa He
Color Picker No Hex, RGB, RAL No No Yes No

Y - oonbNHUTENHO YCTPOUCTBO;

LM - useToBuM mogen;

EK - eTanoHHa ckana 3a kanmbpupaHe;
MPM - NsmepBaHe B pearnHo Bpeme;
BW - Be3KOHTaKTHO U3MepBaHe;

M1 - reHepupaHe Ha nanuTpa

C npegumctBo npu m3bopa Ha
NpunoXeHne 3a u3MepBaHe LUBeTa Ha
€neMeHTM OT HOCUM ca Te3n, N3NOoN3BaLLn
Oe3koHTaKkTeH MeTo4 Ha  u3MepBaHe,
3aWO0TO NpPU  aBTEHTUYHUTE  HOCUW,
KOHTAKTHUTE CEH30pM MoraT ga HaHecar
noBpeau BbpXy TbkaHTa. Cbwo Taka
NnonesHn ca Te3n MNPUNOXEHUs, KOWUTO

AD - additional device;

CM - color model;

CC - calibration color chart;
RTM - Real-time measurement;
NM - non-contact measurement;
PG-palette generation

The advantage of choosing an

application for measuring the color of
folk elements is those using a non-
contact
because in authentic elements, the
contact sensors can damage the
fabric. Also useful are applications
that

method of measurement,

offer multiple color models
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npegnarat Mo HSAKONKO LBETOBM Moaena,
3awoto RGB n CMYK ca xapayepHo
3aBMCMMM  MOAENM WU ce BMSAT OT
XapakTepUCTUKUTE Ha YCTPOWCTBOTO, C
KOETO Ca N3MEPEHM.

3. MaTtepuan u metoau

B Hactoqwara paboTta ca npoy4yBaHu
Hocumn oT pernoH CTtpangxa, bbnrapusa. Te
ca NUYeH apxvMB Ha aBTopkata Teopopa
MBaHoBa. I3nona3saHnte B pabotara HOCumn
ca npeactaBeHn Ha durypa 1.
CTpaHgokaHckaTa  HocuMst  crnaga  KbM
CykMaHeHata. Ta ce CbCTOM OT: puU3a;
CYKMaH, npeacraBnsiBall BbJIHEHA
TbMHOLBETHA [Apexa CbC 3aTBOpEHa
TYHMKOOOpa3Ha Kpowka; npegHa npecturka
MW BbIIHEH TMOSIC C YepBEeH, OpaHXeB.,
TbMHOBUHEH UBAT. [MonuTe n nassute Ha
CyKMaHa ca c ykpaca, nspaborteHa ¢ Be3amo,
C NpuMBaHe Ha LBETHM CykHa. YKpacaTa e
CNNeTeHn pasHOUBETHU BbLPBWU, ranWTaHwu,
nneteHnun, padtenu. [llpectunkata e
UBETHa, M3MNbKBaWA Ha 4YepHUst (POH Ha
cykmaHa. CbyeTaBaT UBETOBE  KaTo
4YyepBEHO, 3eneHo, xbnto, ©64no. [lpu
N3MNon3BaHMTE Pa3HOBUMAHOCTU Ha HocusTa
uma wun Opogepus, cCbCcTOsALLA ce OT
driopanHu 1 reoMeTPUYHN ENEMEHTM.

because RGB and CMYK are
hardware-dependent models and are
influenced by the characteristics of
the device they are measured with.

3. Material and methods

In this work, folk costumes from the
Strandzha region, Bulgaria have been
studied. They are the personal
archive of the author Teodora
Ivanova. The folk costumes used in
the work are presented in Figure 1.
Strandzha folk costume belongs to
the dress variant. It consists of: a
shirt; representing a woolen dark-
colored garment with a closed tunic
pattern front apron and wool belt with
red, orange, dark brown color. The
skirts and waistbands of the dress are
decorated with “vesma”, with the
sewing of colored fabrics. The
decoration is woven of colorful ropes,
braids, lace. The apron is colorful,
standing out against the black
background of the dress. They
combine colors like red, green,
yellow, white. The embroidery
variations used include floral and

geometric elements.

®ur.1. Hocum ot permoH CtpaHaxa (nuyeH

apxuB Ha Teogopa MBaHoBa)

Fig.1. Folk costumes from Strandzha
Region (personal archive of T. lvanova)
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3a nonyyaBaHe Ha UBETHU UUPOBU
n3obpaxeHnsa e  wu3non3eBaH MobuneH
TenedoH Honor 7s (Huawei Device Co.,
Ltd.). YCTpPOMNCTBOTO nva cnegHuTe
TeXHMYeckn xapaktepuctuku: [lpouecop:
2GHz Quad+1,7 GHz Quad-core Pa3amep Ha

ekpaHa: 5,2" (13,2 cm); TexHonoruss Ha
aucnnes: Capacitive Touchscreen;
Pesontouua: 1080x1920 pix; [loctosiHHa
namet: 16GB; OnepatmBHa nametr 2GB

RAM; CeobogHa namet: 9,5 GB; 3agHa
kamepa: 13 Mpix; lNpegHa kamepa: 8 Mpix;
OnepaunoHHa cuctema: Android OS, v6.0
(Google Inc.); Tun SIM kapTta: Nano.

3a nonyyaBaHe Ha AdaHHM 3a UBeTa Ha
enemMeHTn oT Hocum e nsnonssaH Color meter
Free - Live colors (VisTech.Projects). Toea e
noneseH MHCTPYMEHT, N3N0N3BaLy, Kamepa Ha
MoGuneH TenegoH, KOWTO NO3BoNsBa Aa
6boat wm3bupaHm uBeTOBE Ha 0OekTwu.
Nokazsa RGB UBeTOBM KOMMOHEHTU Ha
uBeTa M ro Bmdyanmampa Ha ekpaHa. CbLuo
Taka nokasea M LWeCTHaALEeCEeTUYHUAT LBeTeH
Kod, KOWTO MOXe pga ce u3non3sa B
rpadpuyHn unun dgotopenaktopu. [lpunoxe-
HMeTO no3BonsBa Aa ce u3bepaT LBETOBE C
nomowTa Ha BMOEO Kamepa W [Ja ce
aHanuaupa nmeTto Ha useTa. Mma cyHKUMA
3a UBEeTeH aHanu3atop M CbLO Taka MoXxe
Aa 3anaseBa MosfyyYeHoTo M30bpaxeHue.
Mpeonara @yHKUMA Ha nepcoHanuanpaH
OanaHc Ha 6ANOTO M CbLLO Taka No3BoNsABa
na ce pabotn ¢ npeaBapuTenHO HarnpaBeHu
CHUMKW. Pasnonara C pasnuyHuM LBETOBMU
nanuTpyM M XapMOHM3WpaLl, WHCTPYMEHT 3a
reHepypaHe Ha TemMu. ToBa MpPUIIOXKEHME
CbLUO Taka NO3BOSisIBa Ha NOTpebuTtenuTe aa
cnogensit cBouTe pasno3HaTu LBETOBE 4Ypes
coumnanHn Mpexn n enekTpoHHa nowya.

OnpepeneHn ce napametTpute Ha Lab
LBETOBU MOAeN CbIacCHO MaTeMaTU4eCKOTO
onucaHune, npeacraBeHo B [2], noka3aHO Ha
durypa 2 n pesynratute ce Busyanusmpar

Honor 7s mobile phone (Huawei
Device Co., Ltd.) was used to obtain
color digital images. The device has

the following specifications:
Processor: 2GHz Quad + 1.7 GHz
Quad-core  Screen Size: 5,2"
(13,2cm);  Display  Technology:
Capacitive Touchscreen;
Resolution: 1080x1920 pix;

Permanent Memory: 16GB; memory
2GB RAM; Free memory: 9.5 GB;
Rear camera: 13 Mpix; Front
camera: 8 Mpix; Operating system:
Android OS, v6.0 (Google Inc.); SIM
card type: Nano.

Color meter Free - Live colors
(VisTech.Projects) was wused to
obtain color data for folklore
elements. This is a useful tool using
a cell phone camera that allows to
select the colors of objects. Displays
RGB color components of the color
and renders it on screen. It also
shows HEX color code that can be
used in graphic or photo editors.
The application allows to select
colors using a video camera and to
analyze the name of the color. It has
a color analyzer function and can
also save the resulting image. It
offers a custom white balance
function and also allows to work with
pre-defined photos. It has different
color palettes and a harmonizing
theme generation tool. This app also
allows wusers to share their
recognized colors through social
networks and email.

The parameters of the Lab color
model are determined according to
the mathematical description
presented in the [2] shown in figure
2 and the results are displayed
graphically.
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rpadpuyHo.
T = o NapameTbp Onwucaxue
{ )
Pl AN h brbn — npomexs ce B
/ ) nHTepsana 0-360° (0-21) o — b
£ N\ h angle — it changes in the = atan a
' interval 0-360° (0-21)

\ HacuteHocT Ha LBeTa

N Chroma of color

a+b

®ur.2. Nony4yaBaHe Ha UBeTeH Kpbr Ha Lab
uBeToBM Moaen

LiBeTtoBeTe ca npegcraBeHn Bbpxy Lab
uBeTHO koneno [1], kKaTo pas3nosIoXeHNeTo
UM e Ha brun h (hue) n paguyc C (chroma) B
nonsipHa koopguHatHa cuctema. 1o nocoka
nepudepusita Ha KoOnenoTto ca LuBeToBeTe
CMeceHU ¢ 6ano, a B NOCOKa LEHTHLP ca Te3un
NPUMECEHUN C YEPHO.

B HacTtoswata pabota e HanpaBeHa
o6paboTka Ha JaHHW OT aHKETHO NpoyYBaHe
Ha NOTPebUTENCKOTO MHEHWE 3a OLEeHKa Ha
Cb3gafeHn OeCeHu, KOMOMHMpaLlLM LBeTOBE
Ha enemMeHTM OT Hocuu. WMasnonasaHute
BXOLHM OaHHU ca nybnukyBaHu B NpeaxoaHu
ctatum Ha astopute [15]. OT wmn3bpaHute
€NeMeHTN ca CbCTaBEHU OECEHU, NPU KOUTO
ca u3nonasaHu NOBTOpPM OT Tunosete: Drop
— MNOBTOP, MNPU KOWUTO efnemMeHTuTe ce
HamupaT euH [0 Apyr U eavH noa apyr, 6e3
pasmuHaBaHe; Half drop — nosTop, npwu
KONTO  enemMeHTUTe Cce  pa3MuHaBaT
XOPU3OHTArsHo C %2 OT pa3mepa M.

KnbctepeH aHanu3 [7]. 3apavyata 3a
KnbCcTepusauunsa e nogobHa Ha 3agayaTa 3a
Knacudukaumss, Ha KOATO €  JIOTUYHO
npoab/mkeHne. Tasnm 3agada CbLlO MMa 3a
uen rpynupaHeto Ha obektn B rpynu no
CXOOCTBO NO AdadeH npwusHak. Pasnukarta
Mexay ABeTe 3ajaun e, Yye KracoBeTe Ha
n3yyaBaHaTa CbBKYNHOCT OT [aHHW B

Fig.2. Obtaining a Color wheel on
Lab Color Model

The colors are represented on the
Lab Color Wheel [1] and located at
an angle h (hue) and radius C
(chroma) in a polar coordinate
system. In the direction of the
periphery of the wheel are the colors
mixed with white, and in the
direction of the center are those
mixed with black.

In the present work, data from a
survey of consumer opinion was
processed to evaluate the created
patterns, combining the colors of
folk elements. The input data used
have been published in previous
article of the authors [15]. The
selected folk elements consist of
patterns, which used repeats of the
types: Drop - a repeat in which the
elements are located side by side
and one below the other without
passing; Half drop - a repeat in
which  the elements diverge
horizontally by 7% of their size.

Cluster analysis [7]. The
clustering task is similar to the
classification task, which is a logical
extension. This task also aims at
grouping objects into similarity
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3agjavata 32 KNbCTepu3aums He ca
npeaBaputenHo u3BecTHW. Llenta npwm
KNbCTEPHUS aHanu3 € n Ha G6pon obekTa aa
ce rpynupatr B k (k>1) Ha 6pon rpynu,
HapeyeHun KNbCTepu, KaTo ce u3nonseaT p
(p>0) Ha 6pon npu3Haum (MPOMEHMBMK).

AHanu3s Ha rnaBHUTE KOMIMOHEHTH
(PCA) [9]. WsBnumuyaHeTo Ha xapakTtepHu
CBOWNCTBA e TpaHchopmaums Ha
OpUrMHamHUTEe [daHHW C  BCUYKUTE UM

NPOMEHNMBM B M3BagKka OT peayumpaHu
TakmBa. V3nonaeaT ce BCUYKM M3MeEpPBAHUA
UNN NPOMEHSNBMK, KOUTO Ce NPOeKTMpaT B
Manka pa3mepHa obnacT.

Bcunukn N3Mnon3BaHu AaHHU ca
obpaboTeHM npM HUMBO HA 3HAYUMOCT
a=0,05.

Bcuukn mogenu Ha geceHu, ¢ n3nosnsBaHe
Ha €eneMeHTU OT HapoAHM HocuK, ca
cb3fafeHn OT OHmnanH uHcTpymeHT Digital
Fabrics [3,5]. OdHnalH  MWHCTPpyMeHTa
no3sonsiea NoTpebutenute ga kadsat CBOU
cobcTBEHM AmM3anHu, ga n3bepart TbkaH u aa
nopbyBat u3pabotkata My 24x7 6Ges
OONbIHUTENHN Takcu. PaspaboTteHuaTt ot
notpebutens pgeceH ce Busyanuaupa B
peanHo Bpeme. [lpegoctaBeHn ca BMAEO

pecypcu,  KOMTO  nokasBaT  MNOMOLLHA
nHdopmauus 3a pabota C  OHMaWH
WHCTpyMeHTa. 3a [g[a wu3nonsea CBOe
n3obpaxeHne, notpedbutena Moxe Ada ro

npoBna4m n noctasum B paboTHaTta obnact
unu aa uanonsesa 6ytoH Select. MNogabpxaT
ce annosute dopmatn JPG wmnn PNG.
Cnepn KaTo dannsvT e KayeH,
n3obpaxeHneTo ce Bu3yanusnpa BbPXY
n3bpaHarta TbkaH. [lokasBa ce M MMETO Ha
danna, Taka 4ye noTpedbutensa ga moxe Aa
HanpaBu NPOBEPKa 4anu € KavyeH NpaBuUiHuN
dann. MNMonyyeHnTe n3obpaxeHus morat ga
ObgaT MawabupaHu B MNOCOKM Harope wu
HaJosny, Kato NPOCTO Ce BbBEXAa >XenaHus
pasmep. Ypes nonetata DPI, ce npomens
pesoniouuaTa U KavyectBO Ha MOMy4eHOTO
nsobpaxeHune. Moxe ga ce nsbepe Tmna Ha

groups by feature. The difference
between the two tasks is that the
classes of data being studied in the
clustering task are not known in
advance. The purpose of cluster
analysis is to group n objects into k
(k>1) groups, called clusters, using
p (p>0) for the number of characters
(variables).

Principal Component Analysis
(PCA) [9]. Extracting characteristic
properties is the transformation of
original data with all their variables
into a sample of reduced ones. All
measurements or variables that are
designed over a small size range
are used.

All data used were processed at a
level of significance a=0,05.

All pattern designs, using folk
costume elements, are created by
the online Digital Fabrics tool [3,5].
The online tool allows users to
upload their own designs, choose
fabric, and order its fabrication 24x7
at no extra charge. User-developed
right is displayed in real time. Video
resources are provided that show
help information on using the online
tool. To use his image, the user can
drag and drop it into the workspace
or use the Select button. JPG or
PNG file formats are supported.
Once the file has been uploaded,
the image is displayed on the
selected fabric. The file name is also
displayed so that the user can verify
that the correct file has been
uploaded. The resulting images can
be scaled up and down by simply
entering the desired size. Through
the DPI fields, the resolution and
quality of the resulting image is
changed. The type of repeat, width,
or down length of the fabric can be
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noBTopa, nNo wupuHata wunn Hagony no
ObIKNHATa Ha TbKaHTAa.

4. Pe3yntaTty n gucKycus

B tabnuua 2 ca o6o6LeHn pesyntatute
OT aHKeTHOTO npoy4dBaHe. [lokasaHn ca
YyeTUpUTE eniemMeHTa C ABaTa Buaa NOBTOPMU
Drop n Half drop. W3nonsesaHn ca uvetmpun
AnanasoHa Ha W3MEeHeHMe Ha uBeToBaTa
pasnuka mexay uBeTa Ha obekta u boHa.
lMoco4yeH e BposaT NbTH, OT KOUTO € M3bumpaH
CbOTBETHUS enemMeHT oT notpebutenute. C
D e o3HayeH nosTtop TMN Drop, ¢ HD -
nosTop ot Tun Half drop. Han-mHoro nbtn
notpebutenute ca unsbupanu enemeHT 3,
BbB BapuMaHTa C MHOroO Marnka pasnuka
MeXay LBEeTOBEeTe Ha enemMeHTa U oHa.
Mpu TakaBa Marnka pasnvka HATO BEOHDBX He
ca n3bupaHn geceHn C enemeHT 4.

selected.

4. Results and discussion

Table 2 summarizes the results of
the survey. The four elements with
the two types of Drop and Half drop
repeats are shown. Four ranges of
color difference between object
color and background were used.
The number of times the
corresponding element was
selected by consumers is indicated.
(D) is a Drop type repeat, (HD) is a
Half drop repeat. Most times,
consumers have chosen element 3,
with the variance with very little
difference between element and
background colors. With such a
small difference, no designs with
element 4 were selected.

Tabnuua 2.
O606LeHN pe3ynTaTi OT aHKETHO Table 2.
npoyuyBaHe Summary results of a survey
gMal'la3OH
Range 1 2 3 4
EnemeHT M
Element and 0,12-0,20 0,20-0,27 0,27-0,43 0,43-0,52
repeat
el D 59 22 34 1
el HD 45 7 23 11
e2 D 35 11 38 17
e2_HD 63 18 53 33
e3_D 59 13 10 21
e3_HD 103 0 17 23
e4 D 0 28 36 11
e4_HD 0 84 76 19

Pesyntatute OT KNMbCTEpHUA aHanua ca
nokasaHm Ha durypa 3. OT durypata ce

BWXOa, 4Ye ce opmupatr Tpu ronemu
KnbCcTepa, kaTo enemMeHTUTe C LBeToBa
pasnuka 0,12-0,27 wmorat pa ©Obaar

pasrnexgaHu kato eavmH obuy agnanas3oH Ha
M3MEHEHNE Ha LUBETOBaTa pasnuka Ha
enemMeHTMTe, 3aloTo 6poAaT u3bupaHu oT
notpebutennte enemMeHTM C Takaea
pasnuka B LIBETOBETE Ha efnemMeHT-OoH e
ONn3bLK.

The results of the cluster analysis
are shown in Figure 3. The figure
shows that three large clusters are
formed, and the elements with a color
difference of 0,12-0,27 can be
considered as a common range of
variation of the color difference of the
elements, because the number of
elements selected by consumers with
such a difference in the colors of the
background element are close.
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®ur.3. Pesyntatu oT KNbCTEpeH aHanums

HanpaBeHnuat KnbCTepeH aHanus
nokasea, 4Ye M3bopbT Ha EeNeEMEHTU MOXe
Ja ce rpynupa B 3aBUCMMOCT  OT
uBeToBaTa pasfnuka enemeHT-¢poH. OT
TO3M aHanu3 He cTaBa siCHO, BbpXy nsbopa
Ha KOW OT u3cnenBaHUTE €fieMEHTU U Tun
Ha MoBTOpa  oOKa3BaT  HaW-3HA4YMMO
BNUSHWE Te3W pasnunkM B LIBETA, KOETO €
OCHOBEH HedoCTaTbK Ha  KNbCTEpHUS
aHanms.

3a onpegensiHe Ha ToBa, KOU efleMEHTH
M KakbB TUN Ha noBTopa ca m3bupaHu oT
notpebutennte, noaoxoadl, W AoKasaH
METO/ € aHanm3 Ha rnaBHUTE KOMMOHEHTN.

Ha curypa 4 ca nokasaHu pesynrtatu ot
aHanuM3  Ha  [NaBHUTE  KOMMOHEHTW,
NPUNoOXeH  BbpxXy  pesyntatute  oT
aHKEeTHOTO npoyysBaHe. 3nonssaHunte e

rmaBHU KOMMOHEHTU onuceaTt c
jgoctatbyHa TOYHOCT Aucnepcusita B
onuUTHUTE  daHHM, obwo ¢  95%.

MpeanounTaHn oT notpebutenute ca
ernemMeHT 1 n 2, HesaBMCMMO OT NOBTOpPa
MM, KOUTO Ca C LIBETOBA pasfivka ernemMeHT-
¢dOH C Hau-ronemm CTOMHOCTU, T.e
KOHTpacTHM uBeToBe. EnemeHT 3, OTHOBO
He3aBMCMMO OT MOBTOpa € npeanodnTaH
npy Manka uBeTtoBa pasnuka 0b6ekT-(poH,

Fig.3. Results of cluster analysis

The cluster analysis shows that the
selection of elements can be grouped
according to the color difference of
the element-background. It is not
clear from this analysis which choices
of the elements studied and the type
of repeat are most significantly
influenced by these color differences,
which is a main drawback of the
cluster analysis.

To determine which elements and
what type of repetition are selected by
users, an appropriate and proven
method is principal components
analysis.

Figure 4 shows the results of the
principal component analysis applied
to the survey results. The two
principal components used describe
with sufficient accuracy the variance
in the experimental data by a total of
95%. Elements 1 and 2 are preferred
by the consumers, regardless of their
repetat, which have a color difference
of the element-background with the
highest values, ie contrasting colors.
Element 3, again regardless of
repeat, is preferred for a small object
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npu poAacTBeHn (6nm3knm no mexagy cu)
usetoBe. EnemeHT 4 c nosTop Drop e
npeanoynTaH B KOMOMHauum  mexay
uBeToBeTe Ha obekTa M oHa, KOMUTO ca C
no-ronama pasnuka nomexay  cwu,
OTKONKOTO npu BapuaHta Half drop,
KbAEeTo ce npegnoynTaT kKoMOGUHaLmm C no-
Manka pasnuka u O6nuM3kun nomexagy Ccu
uBeTOBE.

difference in cetacean background, in
related (similar) colors. Drop repeat
for element 4 is preferred in
combinations of object and
background colors that are more
different from each other than in Half
drop repeat, where combinations with
a smaller difference and similar colors
are preferred.

E]--T"""""'."""""i""""".""""'"""""". """""""""""
te4HD | | | . #
B o Fosene Eonsie e o i-----0;12-0,20..
ily 927043 i L
020027 & & 4eDi
e R e S e e
3 i | . e2D | | |
T 03 R T el S e :
= | | % 4e1HD | |
2 g e ---0,43-0,52 oo | e
| | | | | @3HD '
R e e Hereeanas faraeaean e e :
Range I | |
0F 1 4 Element [ kg @D
0.1 ; ; | | i | |
-0.6 04 -0.2 0 0.2 04 0.6 0.a

PC1 (77 4417%)

dur.4. AHann3 Ha rmaBHUTE KOMMOHEHTU
BbpXY pe3yfiTaTv OT aHKeTHO npoy4yBaHe

CenektupaHute MOTMBM OT HOCKUS, C
TEXHUTE LiIBETOBMU KomMOuHauum ca
N3MNON3BaHM 3a CUMynNupaHe Ha obnekna u
€nemMeHTM OT  WHTEPUOPHUS  OU3aliH.
ManonssaHn ca cpeactBata Ha OHMaWH
NPUNOXeHNeTo Digital Fabrics.
EnemeHtnte oT o06neknoto ca wan u
G6ebewkn Opewkn, a oT WHTEPUOPHUSA
An3arH — AMBaH U Bb3rnasBHuLA.

Ha cwurypa 5 ca nokasaHm obnekna u
€nemMeHTM OT WHTEepPUoOpeH Au3anH, C
M3non3BaHe Ha  YetTMpute  n3bpaHu
enemMeHTa OT Hocun. [Om3anHbT Ha
CbBpeEMEHHM obnekna wu akcecoapn e
npeacTaBeH KaTo Bpb3ka MeXay pasniunyHu
Bb3pacTtu un ctunose. OcobeHo BHMMaHUe e

Fig.4. Principal components analysis
on survey results

The selected costume designs,
with their color combinations, have
been used to simulate clothing and
interior design elements. The tools
of the online application Digital
Fabrics are used. The elements of
the outfit are a scarf and baby
clothes, while the interior design is a
sofa and pillow.

Figure 5 shows the clothing and
interior design elements using the
four selected folk costume items.
The design of contemporary apparel
and accessories is presented as a
link between different ages and
styles. Particular attention was paid

260



Innovation and entrepreneurship, ISSN 1314-9253 Volume VII, number 4, 2019

o6bpHATO Ha npoekTMpaHe Ha mogepHu  to the design of modern women's
OaMCKM  akcecoapu W OEeTCKM  Opexwu, accessories and children's clothing,
BABbXHOBEHM OT m3bpaHuTe upe3 aHkeTHO  inspired by the items selected in the
npoyysaHe enemMeHTM OT Hocun. B survey. In the models presented,
npeacrtaBeHnTe Moaenu, NpucbCcTBa HOB U there is a new and interesting look at
WHTEpeceH nornej KbM CbBpeMeHHUTe  contemporary clothing and interior
obnekna n MHTEPUOPEH AM3aliH. design.

Enement 1/ Element 1

Enemenr 2/ Elament 2

EnewenTt 3f Elemant 3

Enessent 4/ Elemeant 4

glaveay L
b} baby clothes c) sofa d) pillow
dur.5. NpunoxeHne Ha eNneMeHTU OT HOCUU B Fig.5. Application of elements of
obnekna v UHTEpUOpeH an3anH costumes in clothing and interior
design

5. 3akntoyeHue
OT KIbCTEpHUsi aHanu3 He cTtasa sicho, 9. Conclusion
BbpXy M36Gopa Ha koW OT W3credBaHuTe It is not clear from the cluster
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€NeMeHTM U TUM Ha NOBTOpa OKasBaT Hau-
3HaUMMO BIMSIHUE Pa3fUKAUTE B LBETA,
KOETO € OCHOBEH HedoCTaTbK Ha TO3u
meTop.

3a onpeaensiHe Ha ToBa, KOU €NeMEHTU
M KaKkbB TUN Ha MoBTopa ca m3bupaHun oT
notpebutennte, €  yCTaHOBEHO, 4e
noaxoAsiy MeTod € aHanv3 Ha rnaBHUTe
KOMMOHEHTMW.

YCTaHOBEHO €, 4e npeanovymTaHu oT
notpebutennte ca  eneMeHTuTe  C
KOHTpacTHM uBeToBe npu noetop Drop u
TakMBa C Manka pasfnvka B LBETOBeTe 3a
enemMmeHTu ¢ nosTop Half-drop.

PesyntatuTte nokaseaT, Ye LBETOBETE Ha
erNeMeHT! OT HOoCcus ca NnpeanoyYnTaHn oT
notpebutennte wn wmoraT pga Obaar

M3Mnon3BaHW MNpu  MNPOEKTUPaAHEeTO  Ha
CbBPEMEHHM  TEKCTUHM  TbKaHuM  3a
obnekno ©n  uHTepuopeH AausavH. B

npeacraBeHnTe Moaenun, NPUCbCTBa HOB U
WHTEepeceH norneg KbM CbBPEMEHHUTE
obnekna v NHTePMOPEH AN3anH.

MpeonoxeHute MeTOoAM 3a aHanus
mMorat ga ObaaT MNOone3Hn He camo KaTto
TEOpPETUYHN OCHOBU B AM3anHa Ha obnekna
N enemMeHTM OT MWHTepuopa, HO U 3a
npakTuKyBalimMTe B obnacTtta Ha gu3anH Ha
obnekno, KaktTo W OT  CTyaeHTuTe,
n3y4aBalln XygoXKeCTBEHO NpoeKkTUpaHe Ha
obnekno.

6. Jluteparypa

analysis on the choice of which of the
studied elements and the type of
repeat are most  significantly
influenced by the differences in color,
which is a main drawback of this
method.

To determine which elements and
what type of repeat are selected by
users, it has been found that an
appropriate  method is principal
components analysis

Elements with contrasting colors in
Drop repeat and those with a slight
difference in colors for Half-drop
repeat elements have been found to
be preferred by users.

The results show that the colors of
folk costume elements are preferred
by consumers and can be used in the
design of contemporary textile fabrics
for clothing and interior design. In the
models presented, there is a new and
interesting look at contemporary
clothing and interior design.

The proposed methods of analysis
can be useful not only as theoretical
foundations in the design of garments
and interior elements, but also for
practitioners in the field of fashion
design, as well as for students
studying the artistic design of clothing.
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