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HEJA U

MIPOEKTHPAHE

OBXBAT

,»DBITAPCKO CIIHCaHHUE 3a MHXKEHEPHO MPOEKTHpaHe” € MEePHOAMYHO HAay4dHO CHHCAaHUE C IIHPOK HayueH U
Hay4HO-IpuiIoxeH npodui. Lenta My e 1a npepocraBu akajgeMudeH GopyM 3a 0OMEH Ha WU MEXIy yde-
HUTE, U3CIEA0BaTEINTe, MH)KEHEPHUTE, TOTPEOMTENNTE M MPOU3BOIUTENINTE, paboTemy B 00JacTTa Ha Ma-

IMMHOCTPOCHETO, TpaHCIIOpTA, JIOTUCTHUKATA,

CHCPICTUKATA, TCXHOJIOTMUTE, CbBPEMCHHOTO KOMITIOTHBPHO

MIPOEKTUPAHE, a CBIIO Taka U B 00JACTTa HA PA3IMYHU MHTEPANCIUIUIMHAPHN HAYYHU ¥ HAYYHO-TIPHIIOKHHU
npobiemu. M3narennTe npuBETCTBAT HAYYHH ITyONHMKAIIMM ¢ BUCOKO Ka4eCTBO M 3HAUMMHM HAay4YHH, HAy9IHO-
TIPUJIOKHY ¥ TBOPUECKH ITIPHHOCH.
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EKCIIEPUMEHTAJIHO OIIPEJAEJIAHE HA COBCTBEHUTE YECTOTHU HA
KOHYCHA UHEPIIMUOHHA TPOIIIAYKA THUII KU-300

Cumeon CABOB

Karepa ,,MexaHu3anus Ha MHHUTE”, MUHHO-T€0JI0KKH YHUBepcuTeT ,,CB. VIBan Pricku” - Codus, benrapus

e-mail: ss.ss@abv.bg

Pe3rome: B HacTosmaTa paboTa e mpefcraBeHa pa3pab0oTeHa METOUKA 3a€HO ChC ChOTBETHUTE TEXHUYECKH CPEJICTBA 32
n3MepBaHe Ha BHOpPAIMOHHU MapaMeTpH Ha KOHycHa uHeprmonHa Tpomayka tan KMJ-300. Ce3ganeHarta MeTo[uKa U
AITOPUTBMBT 32 00pabOTKa U aHAIU3 Ha PE3yJITATUTE Ce OCHOBABAT HA CbBPEMEHHU codpryepHU nponykTu (LabVIEW u
OriginPro). KoMmoTepHuAT aHanu3 e 0asupad Ha bbp3oro IIpeobpasysanune Ha @ypue (BIID, FFT). C momomra Ha
Ch3JaJleHaTa METOJMKA M HM3MepBaTellHa CHCTeMa 3a SKCHEPHMEHTAJIHO HM3MEpBaHE HAa BHOPAIMOHHU IapaMeTpu ca
TIOJTyYeHH pe3yNTaTH 3a cBoOoguuTe 3aTuxBamy tpentenns Ha KII-300 mo tpure ocu Ha mammHara Ox, Oy, u Oz 1 110
CBOTBETCTBAIUTE UM TPH 3aBbPTaHUs crpsaMo ocute Ox—y, Oy—6 u Oz—¢. Crex U3BbPILCH CHEKTPAJICH aHAIM3 ca
oIpeJie]IeH! COOCTBEHUTE YECTOTH Ha TJIABHUTE XapMOHHLM. [loimydyeHHuTe pe3ynTaTu Lie IOCIy)XaT 3a OHpeleNsHe Ha
CTOMHOCTUTE HA KOC(UIIMEHTHTE Ha AeMI(UpaHe U JMHAMUYHUTE KOS(UIMEHTH HA €IaCTHYHOCT Ha BUOPOM30IATOPUTE
Ha MallMHaTa.

Kuarouosu xymu: KHU/I-300, Bubpoyckopenus, Bubponsmepsane, cooctena uecrora, bIID, cnexTpanen ananus

1.BbBEIEHUE (1103.3) u (1103.4) odopMsIIK KaMmepara Ha TPOIICHE.
KopmychT Ha TpoIIaukara € MOHTHPAH BbPXY pamata

OOGEeKTHT Ha HACTOSIIETO EKCIIEPUMEHTAITHO (1103.8) MOCPENCTBOM MEKH TYMEHH aMOPTH3aTOPH
H3ceBaHe MPEJCTaBsiBA KOHyCHa HWHEPIIMOHHA (m03.7). BbpXy Kopiyca € 3aKpeleH TBBPLO C

tpomauka i KMJI-300 [4], kosiTo e mpescTaBena ~ OONTOBE OMOPHHAT HPBCTEH (103.18), Ko#TO MMa
Ha dur. 1. BBTPEINIHA TPANENOBHIHA pe30a, B KOATO Ce HABUBA

peryiupyemusi TpbCTeH (BBHINHHS KOHyc). Han
BBHIIHUS KOHYC € TMOCTaBeH IpueMeH OyHKep
(mo3.5).  MatepuanbT  TOCTBIIBA B HETO,
HEMOCPEICTBEHO OT 3axpaHBam(is OyHKep Ha
TpoIlIauKaTa 1oJ| AeHCTBUE Ha COOCTBEHOTO CH TETJIO.
Pa3roBapBaHeTo Ha TOTOBUSI NPOAYKT CTaBa IIpe3
pasroBapHara gynus (1103.23). BeTpe B KOpITyca Ha
TpoIllauKaTa € U3rpaJeH BEPTUKAICH KyX LWIHHIBD
(m03.20). B roprara My 4acT ¢ MOHTHpaH OIOpPEH
¢anen; (1o3.16) 3aeqHo cbc chepuuHHUS TETOBU
narep. BeB BBTpeIIHOCTTa My € IOCTaBEHa BTYJIKaTa
(mo3.11), obxBamama Bana (1mo3.10) Ha BBTpeENIHUSA
koHyc. KBbM BTyIKaTa BBHIIHO € 3aKpereHa
nebamancHa  Maca  (perymupyem  ne0anmaHCeH
BuOpatop) (1m03.21), KOATO TpPH BBPTEHETO CH
ch3/laBa CMyllaBallaTa I[EHTpoOexHa cuima. B
¢ur.1 Konycna nnepiponsa tporauka turn KUI-300 JIOJHATa 4acT Ha BTYJIKaTa € M3rpajeHa IIapHHUpHA
omopa (1mo03.22), B KOATO € MOHTHpaHa TOpHaTa

Tpowaukara ce cbCToM OT KOpIyC (1103.6), BBTPE  chepuyHaTa I7IaBa Ha 3aiBIKBamMs Baji (103.13),

B KOWTO € PasroNokKeH BHHIIHUAT KOHYC (1103.1) M ocurypsiami kapaHHa BPB3Ka MEXKIY BBTPEIIHHS
BBTPEIIHUAT TPOIIAl] KOHYC (1103.2), KOHTO Jexku KOHYC M 3aJBMXBaHETO. BbpTsamus MOMEHT ce
BbpXy chepuunus metoBu narep (103.9). JlBata  mpemaBa  OT  3aiBIKBAIMAT  EIEKTPOIBUIATEIN
KOHyCa ca 3alUTeHH C OONMUOBbYHMTE OPOHM  (103.12) upes3 KIMHOpeMbuHA mpenaBka (1103.15) u
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eJIacTH4eH r'yMeH cheauHuren (1mo3.14) Ha onopHata
yama (1103.17), KoATO € MOHTHpaHa KbM KOpITyca Ha
MallMHaTa M [oeMa TerJIoTo Ha Ae0alaHCHHS Bb3ell.
B omnopnaTa yarra Bin3a goiHaTa cepryHa riasa Ha
3aBIKBALUA Bajd. ToMl OT CBOsI CTpaHa 3a/JBHKBA
BTyJIKaTa ¢ AebajaHca , OTKBACTO IBIKEHHUETO Ce
npenaBa Ha BBTPEIIHMSA KOHYC, upe3 JebanaHcHaTa
BTyJIKaTa W BaJla Ha BBTPCHIHUA KOHYC, KOUTO
oopmaT mab3rany sarep. MacneHara kamepa Ha
TpolaukaTa ¥ CEepUyYHHs Jlarep ce H30JHUpaT OT
3ampameHoTo  paboTHO  NIPOCTPAHCTBO  4pe3
MPOTUBOIPAXOBO T'YMEHO yILTbTHEHHE (1103.19).

ExcriepuMeHTaTHOTO M3CIIeIBaHE € HAallpaBeHo ¢
eyl ompenensHe Ha  COOCTBEHHTE  YECTOTH
(gectoTuTe Ha CBOOOJHMTE 3aTHXBAILIW TPETITCHUS)
Ha MallMHATa 10 CBHOTBETHHTE TPU OCH HA
HexaproBata xoopamHataHa cucremMa Oxyz ¢wur.2,
KakTO ¥ 3a CHOTBETCTBAIlUTE MM TPH 3aBbPTAHHSA
okouo ocute Ox—y, Oy—8, Oz—¢ [5].

L5

¢ur.2 [Ipocrpancteen moaen Ha KU-300 u
PAa3MOJIOKEHUE Ha KOOPMHATHATA CHCTEMa

YecroTture Ha  CBOOOJHHTE 3aTUXBAITU
TpPEeNTeHUsT MOTaT Ja OBJaT OMpeIeIiCHH CIeH
HM3MEPBAHE U aHAJIN3 HA BUOPOYCKOPEHHUS C TIOMOIITA
Ha Ha4aJTHO MMITYJICHO BB30ykaane [1,2,3], koero na
Mpeu3BUKa TPENTEHUS] CaMO MO eaHa (JajcHa)
CTeleH Ha cBoboOIa. H3mepBaneTo Ha
BUOpPOYCKOpEHHE TIpH BHOpAIMH € YIOOHO M /JaBa
BB3MOXKHOCT 33 CPaBHUTEJIHO JIECHO IMOJy4aBaHe Ha
BUOPOCKOPOCT W BHOpOmpeMecTBaHE  CJel

unterpupane. OcCBeH 3a  ONpeNeNsHeTO  Ha
COOCTBEHHTE YECTOTH, CBOOOJHHTE 3aTHXBAIIH
TPENTEeHUs JaBaT Bb3MOXKHOCT 32 OIpPENENITHETO Ha
CTOMHOCTHTE Ha KOe(hUIIMEHTUTE Ha JeMIpHrpaHe Ha
BHOpOHM30JaTOpUTE HA MamuHaTa [1].

2.JIOCTAHOBKA HA
EKCHEPUMEHTAJIHOTO U3CJIEABAHE

3a IeauTe Ha HACTOAILIETO H3CIEABAaHE €

U3I0JI3BaHAa MHOTOKAHAJHA M3MepBaTelHa CHUCTeMa
(¢ur.3), OG0k cxemara Ha KOSATO € IOKa3aHa Ha

¢urypa 4.

¢ur.3 M3mepBatenHa cuctemMa 3a BAOPOCUTHAIN

AUn lNpeHocum
KOMMIoMbp 3a 3anuc
u obpabomka Ha
OaHHU

¢ur.4 brok cxema Ha H3MepBaTeNlHA CUCTEMA 32
BHOpOCUTHAIH

Akcenepomembp (aHanozo-yughpos

npeobpasysamen)

Ycunsamen

WsmepBaTtennara cucreMa 3a BHOPOCHIHAIM,
KOATO € U3II0JI3BaHa IIPU U3CIIEBAHETO CE ChCTOU OT:
TpuoceH axcenepoMmeTsp ADXL330 ¢ BrpajieH
ycwnBaten HFG62, xouto ca B 0o0L[ KOpPIyC U ca
MOHTHPaHU BBPXY TSUIOTO Ha MamumHara (¢ur.S),
KaTO OCHUTE Ha aKCeJIEPOMEThpa ChBIAIAT C OCUTE Ha
TpoIIaykaTa (pur.2); aHaIOrO-II(PPOB
mpeobpasysaren (ALIT) NI USB-6001 u npeHOCHM
KOMITIOTBP 32 3aIic 1 00paboTKa Ha TaHHHTE.

W3non3BaHusAT  TPUOCOB — NHE30-EJIEKTPUYCH
akcenepoMeTsp Ha pupmara Analog Devices [6] nma
BB3MOXKHOCT 3a H3MEpBaHEe HA BHOPOYCKOPEHHS
€IHOBPEMEHHO T10 TPH OCH B Juarna3oHa £3g. Moxe
Jla ©3MepBa CTAaTUYHO (3€MHO) YCKOpeHHe [6], KaKTo
)51 JAVUHAMHUYHO YCKOpPEHUEC MPpEAU3BUKaHO oT
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JBIDKEHWE, ynap Wi BuOparuu. YecTOTHHST
JIMAIa30H B KOWTO MOXe J1a paboTH aKkceIepoMeThpa
e cpotBeTHO 0.5+1600 Hz 3a ocure Ox u Oy u
0.5+550 Hz 3a oc Oz.

¢ur.S NU3mepBaTenna cuctema 1 pas3royiokeHue Ha
akcenepomeTspa Bepxy KMIA-300

W3non3Banus aHanoro-uupoB mpeodpazyBaTes
Ha Qupmara National Instruments [7] npurexasa
O0CEM aHAJIOTOBM BXOJHHM KaHaiu c 14 Ouroa
pesoironuss W uectora Ha cemmumpane 20 kS/s
(oO1aTa yecToTa Ha CEMIUTUPAHE CE JICIIU Ha Opost Ha
M3IOJI3BAaHUTE M3MEpBaTeIHN KaHanmu). OOxBara Ha
NI USB-6001 o HanipexeHnue € £5 V.

3a nga ce OCHTypH TOYHOCT Ha H3MEPBAHETO
cucTeMaTa € TapupaHa mpu yckopenue +1g (1.2 V' —
270 mV/g; 1.5V — 300 mV/g; 1.8 V — 330 mV/g),
CJIe/l KOETO ca MOJIYy4YeHH TAPUPOBBYHNUTE CUTHAIN OT
CHOTBETHUTE KaHAJIM Ha M3MepBaTelHaTa ypeada u
ca  ONpelelieHd  CHOTBETHUTE  TapHPOBBUHH
koeduieHTH. TapupOBBYHUS KOS(QHIHUEHT 3a
CUTHAJINTE OT KaHAJINTE ChOTBETCTBALIM Ha ocuTe Ox
u Oy e cboTBeTHO 32.69 m/s’.V, a 3a cuUrHana or
KaHaja choTBeTcTBam Ha oc Oz € 29.72 m/s°.V.

W3MepBaHusTa Ca HAPABEHH MOCIICAOBATEIHO 32
TPUTE OCH HA MAIIMHATA U 32 ChOTBETHUTE BIJIOBH
3aBBPTAHUSI OKOJIO TSAX, KAaTO CMYIICHHUETO ¢©
Ch3/IaBaHO OT YAAapEH MUMITYJIC C TOMOIITa Ha yJapHa
Maca IpUOIH3UTETHO paBHA Ha OKoJio 1/8 oT macaTa
Ha TPOILIAYKaTa.

3.3AIIMC, OBPABOTKA "
EKCHHEPUMEHTAJIHU PE3YJIITATH

3anuchT M BHU3yalM3alUsATa Ha CHUTHAJUTE ca
HAIpaBeHU C MOMOLITa Ha MPOrpaMHUS IPOTYKT
LabVIEW. Biiok cxemaTa Ha Iporpamara 3a 3aIuc u

Bu3yanuzauusi Ha curHanu ot ALIL upes egun
TPUOCEH aKCEJIePOMEThp € MpecTaBeHa Ha (Qurypa
6.

Waveform Chart

TF

[l
=]
2
=
=17
s
2
St

DAQ Assistant Write To
da\Ea ' Measurement
File

Signals

@

¢ur.6 bnok cxema Ha LabVIEW 3a 3anmc 1 BU3yaTH3ausl
Ha curHanu ot ALIT

Wnrepdeiica ¢ nmomoiura, Ha koiito LabVIEW
BU3yanu3upa TnoiyuyaBaHute curHaiun ot ALl B
peasHO BpeMe e TpeJcTaBeH Ha ¢urypa 7.

13-
18:26:32,574 .
1582016 r.

|
18:26:37,574 u.
1582016 r.

¢ur.7 Busyanuszauus B peaaHo BpeMe Ha CUTHAIIUTE OT
TPHUOCHHUS aKCEIEPOMETHP, Upe3 MPOrpaMHHS IPOTYKT
LabVIEW

KoMIIOTBEPHO 3alMCaHUIT CUTHANI CE HYXKIae OT
00paboTKa 3a W3BIMYAaHE HAa HeoOXoaumara
uHpopMalKsi, a HMEHHO  IOJy4aBaHe  Ha
aMIUTUTYJHHS CICKThP Ha BHOPOYCKOPCHUSTA H
MOCTICBAI0  YCTAHOBSIBAHE HAa  COOCTBEHUTE
YecTOTH. 3a IeNiTa € W3IOJ3BaH IPOTPAMHHUS
nponykt OriginPro. Ha ¢urypu 8, 9 u 10 ca
MIPEICTABEHN 3aIMICUTE Ha CHTHAIHNTE MOIYYCHH IO
ocute Ox, Oy, u Oz, CbOTBETHO MPU MOCIETOBATEIHO
BB3JIEMCTBHUE I10 JaJieHaTa OcC.
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o oc Ox

Avumatyna. (rad/s’)

OKOJIO oc Ox

T T T T T T T T T T T 1
11,0 11,5 12,0 12,5 13,0 13,5 14,0 145 150 155 16,0 16,6 17,0

T T T T
10,0 10,5 11,0 11,5 12,0 12,5 13,0 13,5

Bpeme, (5) Bpewme, (s)
¢ur.8 AMmnuTyna Ha TpaHCIAIMOHHOTO BHOPOYCKOPEHUE ¢ur.11 AMmuTy1a Ha POTAaMOHHOTO BHOPOYCKOPEHHE
1o oc Ox oxo10 oc Ox
Ammumaryaa, (m/s?) Ammnryna, (rad/s?)
%g b 1o oc Oy 6 oKOJI0 0C O
6
T T T T T T 1 T T T T T T T T T T 1
22 23 24 25 26 27 28 232 234 236 238 240 242 244 246 248 250 252 254
Bpewme, (5) Bpewme, (s)
¢ur.9 Amnnuryna Ha TpaHCIALMOHHOTO BUOPOYCKOpPEHUE ¢ur.12 AMminTyaa Ha poTalOHHOTO BUOPOYCKOPEHHE
o oc Oy oxoJo oc Oy
Awmroaryna, (p/s?) Amiumatyna, (Fad/s?)
.29 o oc Oz 4 okono oc Oz
1.0 A
0,8 31
0,6 o 2
0,4
0.2 4
0,0
-0,2
-0,4
70’6 -
-0,8 -3
1,0 4 -4
-1 :2 T T T T T T T 1 T T T T T T T T T T T 1
3,0 35 4.0 45 50 55 6,0 8,5 7.0 750 755 760 765 7r0 77,5 78,0 785 790 795 80,0 80,5 810
Bpewme, (s) Bpewnme, (s)
¢ur.10 AMuMTY 12 Ha TPAHCIAIMOHHOTO ¢ur.13 AMmuTya Ha POTAaIMOHHOTO BHOPOYCKOPEHHE
okoJ1o oc Oz

BUOpoyckopenue no oc Oz

Ha ¢urypu 11, 12 u 13 ca npeacraBeHu 3anucure
Ha CUTHAJIUTE TmojiydueHu mo ocute Oy, u Oz,
CHOTBETHO IPH MOCJICIOBATEIIHO BH3CHCTBUE OKOJIO
ocure Ox, Oy, u Oz.

Ammuty iHusT criekTsp (¢urypu 14, 15, 16, 17,
18, n 19) e momyuen upe3 usnona3BaHe Ha bep3oTo
IIpeobpasypanne nHa dypue (BIID) (Fast Fourier
Transformation (FFT)) 3a 3anMcaHnTe CUTHAJIH.
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io’ﬂggﬂlmyﬂﬂ, (m/s%) AMIUIHTYJIEH CIIEKTBP HA TPENTEHHATA 110 0¢ OX Ammmryna, (rad/s’) AMIUITHTYJICH CHEKTBP Ha TPENTEHHATA OKOJIO oc Ox
g T T T T T T T T T T T T 1,0 T T T T T T T T T T T T
0.26 —_— | Data Inf x| ] = 1
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0,26 4 b ' TBook1ISheet2]28] 7
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0,22 1 07 71
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¢ur.14 AMIUINTYZIEH CIIEKTHP Ha TPAHCIALMOHHOTO
BUOpOyCcKopeHue 1o oc Ox

¢ur.17 AMIIIUTYIEH CIEKTHP Ha POTALMOHHOTO
BHOPOYCKOpEHHE 0KOJIO 0¢ Ox
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¢pur.16 AMIUINTYZEH CIEKTHP Ha TPAHCIALMOHHOTO
BUOpoyckopenue no oc Oz

CrekThpbT HA BUOPOYCKOPEHUATA € TIOKa3aH JI0
yecrora 25 Hz. CoOcTBEHHUTE YECTOTH ca OTYETEHH
KaTo 4YeCTOTH Ha TJIABHUTE XapMOHHUILIM.

¢ur.19 AMmiuTyeH CiekTbp Ha pOTAlMOHHOTO
BUOpOyCKOpeHHe okoio oc Oz

B Tabmuma 1 ca cuctemMaTU3UpaHU U IPEJICTAaBEHU
MOJY4YEHUTE  EKCHePUMEHTAIHU  pe3yJiTaTh  3a
COOCTBEHHTE 4YECTOTH (YECTOTHTE Ha TJIABHUTE




Cumeon CABOB

XapMOHHUIIA Ha CBO60,HHI/IT€ 3aTHXBallu ’I‘pel’[TeHI/IH)
Ha Tpomavykara 110 1 OKOJIO CbOTBETHUTE OCH.

Ta6J1.1 ExciepuMeHTanHu pe3ynTaT 3a COOCTBEHUTE
YECTOTH Ha TPOIIAYKaTa

X y 4 74 0 [

fo, Hz 2.82 2.78 7.42 10.20 10.05 5.88
4.M3BOJIH
LJ CL3z[a/:[eHa € HpeL[I/IBHa MHOT'OKaHaJIHa

U3MepBaTeHa CHUCTeMa 32 M3MEpBaHE M 3allic Ha
BHUOPOYCKOPEHHS, C IOMOILITA Ha KOATO € HAIPaBeHO
eKCIIePIMEHTATTHOTO H3CIIE/IBAHE.

e Pa3pa0oTeH e anropuTBEM H METOJMKAa 3a
3armc u obpaboTka Ha MOJy4EHHUTE
eKCIIEPUMEHTAIIHM ~ PE3yJTaTH C [OMOIITa Ha
nporpamauTe nponykta LabVIEW w OriginPro. Ha
Tasu 0a3a MOXKe Jla Cce M3BBPIIBA aHAIU3 HAa

JUHAMMYHATE  TapaMeTpy  XapaKTeph3Hpalu
paborara Ha KNJI-300.
e ExcrepuMeHTaIHO ca YCTaHOBEHHU

COOCTBEHHTE UYECTOTH Ha CBOOOJHHTE 3aTHXBAIIN
tpenterns Ha KM/I-300 mo TpuTe ocn Ha MammHaTa
Ox, Oy, 1 Oz, KaKTO U 3a CHOTBETCTBAILIUTE UM TPHU
3aBBPTaHUs OKoJIO ocute Ox—y, Oy—60 u Oz—¢.

e Bn3 OCHOBa Ha [10JIy4E€HUTE
eKCIIEPUMCHTATHU  PE3ylNTaTH 3a COOCTBEHUTE
YECTOTH Ha MalllMHATa MOTaT Aa ObJaT ONpeAeIeHH
CTOMHOCTHUTE Ha KOC(HUIIUCHTUTE Ha JAeMIIpUpaHE HA
BUOPOHM30JIATOPUTE HA MAIIHATA.

e JlonyueHuTre EKCIEPUMEHTAIHU pE3ydTaTH
Morar 1a ObJaT M3MOJI3BaHU IIPH CUMYJIALMOHHOTO
H3cleBaHE HAa  TNPOCTPAHCTBEHH  NPUHYJCHU
tpentenus Ha KI/1-300. C noMorra Ha Ch3a/ieH B
MIPEANIIHN  Pa3pabOTKH JAWHAMUYEH MOJENT Ha
cucTeMaTa Morar ja ObJaT NMPEnu3HO ONpeleseHH
JVUHAMUYHATE KOS(UIMEHTH Ha eJIACTUYHOCT Ha
BHOPOM30IATOPHUTE HA TPOIIAYKATA.
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EXPERIMENTAL DETERMINATION OF NATURAL FREQUENCIES OF

CONE INERTIAL CRUSHER (KID-300)

Simeon SAVOV
Department of Mining Mechanization, University of Mining and Geology “St. Ivan Rilski” - Sofia, Bulgaria

e-mail: ss.ss@abv.bg

Abstract: In this paper is presented the methodic and technical resources for measurement of vibrational parameters of one
cone inertial crusher (KID-300). Methodic and algorithm for processing and analysis the data are based of modern software
products — LabVIEW and OriginPro. The computer analysis is based on Fast Fourier Transform (FFT). According to the
methodic and measurement system there are achieved result for free damped oscillations of KID-300 on the three axes of
the machine Ox, Oy, Oz and the corresponding three rotations about the axes Ox—vy, Oy—0, Oz—¢. After done spectrum
analysis the main harmonics frequencies are defined. The obtained results will be used for determination of the values of
damping coefficients and dynamic elasticity coefficients of the vibration isolators of the machine.

Keywords: KID-300, vibro-accelerations, vibration measurements, natural frequency, FFT, spectrum analysis
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MOJAJIBHBIN CUHTE3 OIITUMAJIBHBIX 3AKOHOB CTABMJIN3AIIAN
JUHEWHBIX CTAIIMOHAPHBIX CHCTEM

Anexcauap CTEHHH, Oaer JUCOBUYEHKO, Muxaunia TKAY, Bukrop IACBKO

HanmoHanbHbIH TEXHUYECKUH yHUBEpcUTET YKpauHsl - “KIIN”, YkpanHa

e-mail: olisov(@tk.kpi.ua

AnnoTtanus. [TpemioxkeH MOTAIBHBIH CHHTE3 JIMHEHHBIX 3aMKHYTBIX CTAIMOHAPHBIX CHCTEM C ONTUMAJIEHBIM 3aKOHOM YIPaBJICHNS B
BHJIC JINHCWHOH KOMOMHAITAM TIEPEMEHHBIX COCTOSHISL, TTO3BOJIFOLIMIT 00CCTICUHTh 3a/]aHHbIC TMHAMUYECKHe cBoicTBa. [Iporeaypa
MOJQJILHOTO CHHTE3a ONTHUMAJIFHOTO 3aKOHA YIIPABJICHUs OCYLIECTBIISIETCS HAa OCHOBE NMPEAIaraeMoro B CTaThe METOZA
HeornpeaeneHHbIX Ko duimentoB TpyaHOCTh BbIOOpa TpeOyeMbIX COOCTBEHHBIX YHCEI IPEOI0ICBACTCS MPEII0KEHHON
MIPOLENYPOI MOCTPOEHNUS U KOPPEKIIUHU CIEKTPA KOPHEHN 3aMKHYTOM ONTUMaIbHON CUCTEMBI YIIPaBJICHUS

KiioueBble cjioBa: TUHCHHAS CTalqMOHapHas CUCTEMA, PEKUM CTa6I/IJII/I3aIII/II/I, OINTHMAaJIbHBIN 3aKOH, MOJAJTbHBIN CHHTE3

BBEJEHHUE

OnHOM M3 LEHTPAIBHBIX 33/1a4 KaK TEOpPHH, TaK U
MIPAaKTUKH aBTOMATHYECKOTO YIPABIICHUS SIBISETCS
3ajja4a CHMHTE3a CHCTEM, B pe3yJIbTaTe peleHus KO-
TOPOH ONpEeNENsIoTCs, CTPYKTypa CUCTEMBbl aBTOMa-
tuaeckoro ympasneHus (CAY) u ee mapameTpsl u3
ycioBusl oOecriedeHnss YCTOHYMBOCTH CHCTEMBI H
KayecTBa IIEPEXOAHBIX IIPOLECCOB (JIOCTHKEHHE
HE00X0AUMOTO OBICTPOACHCTBHS, HEAOIMYCTHMOCTD
OONBIINX TIepeperyINpOBaHMii), MOBBIIICHAS TOY-
HOCTH YIPAaBJICHHUS B YCTAHOBMBIIMXCS PEKHMaX H
Ip. JIMHEWHBIE PErysisITOpPbl COCTOSIHUS SIBJISFOTCS
3G (GEKTUBHBIM CPEICTBOM OOCCIICUCHHS JAMHAMH-
YECKUX TMOoKasaresie paboThl HE TOJbKO JTUHEHHBIX
00BEKTOB YITPaBJIEHHS JII0O00T0, CKOJb YrOJHO BbI-
COKOTO TOpsi/IKa, HO U OOBEKTOB, COJEPIKAIIUX He-
JVHEHHBIE M JUCKPETHBIC 3BEHBS, OKA3bIBAIOIHC
CYLIECTBEHHOE, HO HE ONpeAessIollee BIUSHUE Ha
JuHaMudeckue mnpoueccel. CymiecTByer 1Ba OcC-
HOBHBIX JIETEPMUHHUPOBAHHBIX TIOAX0/1a K CO3/IaHHIO
CHCTEM YTIPABJICHUS 110 BEKTOPY COCTOSIHUSI OOBEKTa
— AKOP (aHanuTnueckoe KOHCTPYHPOBAHHE OIITH-
MaJIBHBIX PETYIATOPOB) M MOJAJIbHOE yIIpaBieHue. B
1960 r. mosiBMIack paboTa COTPYIHHKA MHCTHUTYTA
aBromaTuku u tenemexanuku AH CCCP, mpodec-
copa A.M. JleroBa[l], B KOTOpO# OBUIO MOJyYCHO
aHAJTUTHYECKOe pelIeHHEe 3aJadd 00 ONTHMAalIbHOU
CTa0MJIM3alK JIMHEHHBIX CTAllMOHAPHBIX 00BEKTOB
MIpYU KBaJpaTHYHOM (YHKIHOHAJE KadyecTBa. OTO
HalpaBJieHHue TMOJIYYWIO Ha3BaHUE aHAIUTHYECKOTO
KOHCTPYHMPOBaHHUSI PpEryisiTopoB. B  3apyOexHbIX
HCTOYHHKAX OHO Ha3bIBaETCS JIHEH-
HO-KBaJpaTUYECKOM ONTUMU3aLKEeH, a MepBOH 3a-

pyOexxHo# mybnukanueit OblTa BRIIIEAIIAS B TOM XKe
1960r. paborta amepukanckoro matemaruka P. Kai-
MaHa, B KOTOPOW pemIanach 3ajada ONTUMH3ALNH
JIMHEHHBIX HECTaIMOHApHBIX 00bekToB [3]. AKOP
UMeeT KOHEYHOH IeJIbI0 IOJIydeHUE 3aKOHa YIpaB-
JICHUS] YUCTO AHAJIUTHYECKUM IIyTE€M, HCXOISI W3
TpeOOBaHUH, MPEIBABISIEMBIX K Ka4eCTBY yIpaBiie-
Hus [2]. CuHTe3 )xenaeMoi 3aMKHYTOH ONTHMaIbHON
CHUCTEMBI ympaBjieHus ¢ wucnonb3doBanuem AKOP
3aBUCHT OT BBIOOPA IMTPOCKTUPOBIIUKOM ITOIXO/ISIINX
3HaUYeHUH K03((HUIMEHTOB MaTpul MTpadoB JUId
MOJy4YeHHUss MUHUMYMa KpPHUTEpUsl KauecTBa, YTO HE
BITOJIHE YAOOHO M3-32 OTCYTCTBUSI OUYEBHIHOM 3aBH-
CHMOCTH MEXIY BBHIOPaHHBIMH KO3(POUIMEHTAMHA H
MIePEeXOJHBIMHA NPOLECCAaMH B 3aMKHYTOH CHCTEME.
Kpowme toro, npumenenne meroga AKOP mpusogut
K HEOOXOIMUMOCTH DPEIICHHsS HEIWHEWHOTO MaTpHi-
HOTO ypaBHEeHHUs PHKKaTH, 4TO SIBISETCS HETPUBU-
aNbHOM 3a7aueii U TpeOyeT HMCIOIb30BAHUS CIICIH-
aJbHBIX YUCIEHHBIX Mpoleayp. B pabote aBTopoB [4]
MIPOBEJICH CPaBHUTEIIbHBIA aHAIN3 MPUMEHEHUs Me-
tona AKOP mist perenust 3aa4 crabuimu3anuy npu
Pa3JIMYHBIX MHTETPAIbHBIX MOKA3aTeIsIX KayecTBa U
IIOKa3aHa BO3MOXKHOCTH €r0 TPHMEHEHUs IS He-
nuHEHBIX cucteM. Kpome Toro, B paboTe aBTOpOB
[5] ans pemrenus 3agauu CHHTE3a ONTUMAINIBHBIX 3a-
KOHOB CTaOMJIM3alnH JHHEHHBIX HECTallMOHAPHBIX
CHCTEM TPEUIOKEH CEKBEHTHBIM ITOJIXOJ Ha COB-
MECTHOM  WCIIONIF30BAaHUH  CIUIAaHH-QYHKOWA ©
¢byukuuid Yomma.

CyTb MOAAJIBHOTO CHHTE3a ONTHMAJIBHOTO YIpaB-
JICHUSI COCTOUT B OIPEICICHUM YHCICHHBIX 3HaYe-
HUil koddduumeHToB mnepenaun Oe3bIHEPIIMOHHBIX
obpatubix cBszedl (OC) mo BceM MEepEeMEHHBIM CO-
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CTOSIHHSI OOBEKTA C LENbI0 00ecneyeHus 3alaHHOTO
pacripefieieHust  KOpPHEH  XapaKTepHUCTHYECKOTO
ypaBHeHUsI (COOCTBEHHBIX umceln) 3aMKkHyTod CAY.
[Iponenypa MoOambHOTO CHHTE3a ONTHMAIBHOTO
3aKOHA YMPABICHUS OCYLIECTBISCTCS HAa OCHOBE
MpeATaraeMoro B JaHHOW CTaTb€ METOJa HEOoIlpe-
neneHHbIX  Kod(hdurmentos. TpyaHOCTs BBIOOpa
TpeOyeMbIX COOCTBEHHBIX YHCET IPEOI0JIeBACTCS
NPEeATI0KEHHOH TMPOIEIYPOil IOCTPOCHUSI M KOp-
pPEKLMU CIIEKTpa KOPHEW 3aMKHYTOW ONTHUMAJILHOM
CHCTEMBI yIPaBJICHUs

INIOCTAHOBKA 3ATAYHN
PaccMoTpyuM NHMHEHHYIO CTAaMOHAPHYIO MOJHO-

CTBIO YIPAaBIAEMYIO0 CHUCTEMY, OBIKCHHE KOTOPOH
OIIMCBHIBAETCS yPABHEHUEM

X=AX+ Bu;
o )
y =CX.

rne X' =(X1,X2,...,X,) — BEKTOpP COCTOSHMI;

¥ =(V1, Y2,...,Vn) — U3MEPIEMBIl BEKTOP COCTO-

SHUS; U — CKAISIPHOE YIPABIAIONIEe BO3ICHUCTBUE,
A, B, C— marpuiipl k03¢ GHIUEHTOB pa3MEPHOCTHIO
(nxn),(nx1),(mxn) COOTBETCTBEHHO, IpHYEM
O<m<n.

B nmaHHOM ciydyae paccMOTpeHHE CKaJIsIpHOTO
YOPABISIONIETO BO3ACHCTBHUS OMPABIAHO, TaK KakK
B PEaJbHBIX YCIOBUSX CTAOMIU3AINs yCTaHOBHB-
[IMXCSI PEKUMOB OOJBIIMHCTBA TEXHUYECKUX CH-
CTeM, KaK MPaBHJIO, OCYIIECTBISETCS OTHUM Opra-
HOM YTIPaBIICHHUS.

N3BecTHO [6], 4TO [J151 TOTHOCTHIO U3MEPSIEMBIX
(m=n, c=I) cuctem Buaa (1) B cinyuae KBagpaTuy-
HOTO KPHUTEpHs KayecTBa 3KCTpEMalbHOE YIIpaBlie-

HHE U SBJISIETCS TIMHEHHOM (DyHKIMEH cOCTOSHUS
—r—

u=p X, 2

NpUYeM BEKTOp K03 ULNEHTOB 0OpaTHBIX CBsI3ei

P MOXKHO BBIOpaTh TakUM 00pa3oM, YTO IOJIOCHI

3aMKHYTOH cucreMbl (1) Oymyt pacronaratbcst B
Harepesa 3aJaHHBIX INPOM3BOJIBHBIX TOYKaX, obec-
MEYNBAIOIINX TpeOyeMble TUHAMUYECKHE CBOWCTBA .

Takum oOpa3oM, 3amada CBOAHTCS K BBIOOPY
ONTUMAJIBHOM 00JACTH PACHOJI0KEHHS TOJIOCOB U
OTIPEICIICHNIO TI0 HUM KO3(PPHUITMEHTOB OOpaTHBIX
CBsI3EH.

CHUHTE3 OIITUMAJIBHBIX 3AKOHOB
YIPABJIEHUA

[IpenmonoxxuB BHaYaie, YTO IOJIIOCH 3apaHee
W3BECTHBI, MMOKAXEM, YTO HEU3BECTHbIe K03(du-

mueHThl pi(i= 1,n ),Moanexaniye OnpeaeICHHI0 B
ONTHMANbHOM 3aKOHE YIpaBieHus (2), JHUHEHHO
BXOJISIT B BEIpaXeHUE UIA KOI(DUIIMEHTOB Xapak-
TEPUCTHUYECKOTO MOJTMHOMA 3aMKHYTOH CUCTEMEI:

H(L) = ‘A+B;T —m‘ -

A
a,+bp/ ..a;+bp;.a,+bp,

3)

= -

a; +bp,..a;+bp;"..a;, +bp,
-2

a, +b,p,..a,+b,p;.a, +bp;

HeiictBuTensHo, mycts db, /bk #0 . Torna, BbIYM-
Tas u3 j-i ctpoku k-0 (j # k), yMHOKCHHYIO Ha
b; /bk MIOJIyYUM OIIpEACIUTeNb, PABHBII HCXOM-
HOMY (4), B KOTOPOM KO3((PHIIMEHTH 00paTHBIX
cBsIzel pi(izl,_n) BXOIiT B k-fo cTpoky. PackpriBas
€ro 1O 3TOH CTPOKE U IPyNIHPYs WICHBI IIPH COOT-

BCTCTBYIOIIUX CTCICHAX A , HpUXOoAUM OKOH4YaA-
TCJIbHO K CJICAYIOUIEMY BBIPAKCHUIO!

H(A)=A" +(Z ol + dn_ljﬂ”" ot (Z CoP; + doj
i=1

i=1
Wi
H(ﬂ):ﬂ”+(E:,1§+dnrl)/1"“+...+(ng)+do), (4)

Hewussecrubie napamerpsl ¢, d;(j=0,n-1i=1,n)

ompenenseM 3a n+1 mar npeayiaracMbIM HIDKE Me-
TOIOM HEOIpeJeNieHHbIX KodpduuueHToB. s
3TOro Ha mepsoMm mare, mosaras p,=0 (i=I,n) B

onpenenutene (3) U packpbiBas €ro OJHUM M3 H3-
BECTHBIX METOJIOB [7], HaXOoAWM, YTO HaWIECHHBIC
KOO(Q(QUIMEHTH TpH pPa3NYHBIX CTEImeHsX A ,
OTIPENICTISIFOT HEU3BECTHEIC KOX(PHUIIHEHTHI

d;(7=0,n-1) BeIpakeHus (5) IpH COOTBETCTBYOLINX
crenensix A . Ha nociexyromux n nrarax, nosaras
1oo4epesHo OguH u3 kodhduuuentos p,(i=1,n)

PaBHBIM €AMHHIE IPH OCTANBHBIX HYJEBBIX M pac-
KpBIBasi ONpeNeinTeNs (4), MolydaeM BBIPAKCHUS
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AJI4 HEU3BCCTHOI'O IapaMeTpa Cji nmpu COOTBET-

ctBytomeii crenenn A’ (j =0,n—1) B Buge

c; =f,—d, %)
rae fi — koodduument npu A; B i-M packpbITOM
XapaKTePUCTUYECKOM OIpe/IeIIUTeNe. XapaKTepH-

CTHYCCKUM IIOJIMHOM 3aMKHYTOH cucTeMbl (2) ¢
JKEJAeMbIMH KOPHAMH A, 4,,...A, UMeeT BUJ

F(/1)=ﬁ (A4, )=n§:1j/1f + A" (6)

B pesynbrare 115 onpeaeneHust KO3 PpUIEHTOB
OOpaTHBIX CBS3€H IOJy4aeM CHCTEMY JIMHEHHBIX
anredpanyeckux ypaBHEHHH:

-T =T  -T\— - —
col(c ,C 4y C )pzl—d, @)

rre 1=(1,,1 ,,...1),d=(d,.d _,,..d,).

PaccmoTpuM Temneps ciydail He MOJHOCTBIO U3-
MepsieMol cucTeMmbl (m<n), Korma KodhQUITUEHTHI
pi i i=m+1,n paBHbBI HYJIIO .

IIpu 3TOM n KOAPPHUIUESHTOB XapaKTEPUCTHYC-
CKOTo mosmHOMa (3) JMHEHHO 3aBUCAT OT M KO3(}-
(ULKEHTOB CBsI3eil HM3MEPSIEMbIX KOOPAWHAT H,
CJIE/IOBATENILHO, B OOLIEM CIIy4ae Helb3sl MOJNYyYUTh
nonuHoM H(A), coorBercrByromuii F(A) npu BbI-

OpaHHbIX Homocax A, (i = l,_n) .

B srom ciyuae p,(i =1,n) BelOupaeTcs TaKuM

o0Opa3oM, 4TOOBl MHHHMH3UPOBATH OJHY M3 Cle-
IYIOIHMX BEJIUYHH: TUO0 CYMMY KBaJpaTOB HEBSI30K
ypaBHEHHI TepeorpeneieHHoi cucteMsl (7) (mis
Yero ee pelaiT MeTOAOM HAaMMEHBIINX KBaJApaToOB
[8] ¢ Becamu V/l;, uTo maer mayduine pe3ysibTaThl B
MPUONIKEHUN KEJAeMbIX IOJIIOCOB), JINOO CyMMy
KBaJIpaToB MOJIYJIEH BHIYETOB XapaKTEPUCTHUIECKOTO
nojguHOMa (4) 3aMKHYTOW CHCTEMBbI B 3aJaHHBIX
HOJIIOCaXx, T.€.

PWALIESY ®)

Jnst pemieHus: nocieqHen 3agadd Crpyninupyem
YIIeHBI BBIpAXKEHUS (4) M0 HOMepaM OOpaTHBIX CBS-
3el:

>k (P, + k() =0, ©)

n-1
e ky(A)=D.d, A +A".
Jj=0
IMoxacraBnsis B BeipaxeHue (9) mociienoBa-
TEIbHO 3HAYCHHUS JKEJIAeMbIX KOPHEH XapakTepu-
CTMYECKOTO MHOTOWICHA 3aMKHYTOW  CHCTEMbI
AsAyyes A, , TIONydaeM CHUCTEMY M JIMHEHHBIX

YpPaBHEHUH C M HEU3BECTHBIMU:
| k()P +ky(4) |=0(j=1n), (10)
i=1

KOTOPYIO  TaKkK€ MOXXHO PpEIIUTh METOJIOM
HaMMEHBIIUX KBaJPaTOB, MPUYEM IIyTEM YBeJHue-
HUSL BECOB Dj COOTBETCTBYIOIIMX YpPaBHEHUH OT-
JIeNIbHbIE KOPHU (HarpuMep, JOMHHHUPYIOLIHE) MO-
I'YT OBITH NPUOIMKEHBI C OOJIBIION TOYHOCTHIO.

B yactHOM citydae BEIOpaB

Lj=1m

P, = (11)

0,j=m+Ln

[OJIYYMM XapaKTEPUCTUUECKUM MOJIMHOM, M HyJIEeH
KOTOPOTO Pa3MECTSTCS B 3apaHee 3aJaHHBIX TOUKAX,
OCTaJbHbIE N-M — IPOU3BOJIBHO.

INOCTPOEHHUE U KOPPEKIHUS CIHEKTPA
KEJAEMBIX KOPHEU

[NonyuenHoe pacripesneneHne KOpHEH NpH skela-
HHUHU MOKHO CKOPPEKTHPOBATB CJICIYIOIIUM 00pa3oM.
B okpecrtHoctu Touek p (i = 1,m ) BbIUHCIIEM
YacTHBIE MPOU3BOAHBIE KOPHEH XapaKTepHCTHYe-
ckoro MHorowieHa (4) mo oOpaTHBIM CBS3SIM, T.e.
OIIpeIeIIIEM MaTPHUILY

Ak, i=1,2n
e v T — (12)
j=lL.m
rae Ak, - mnpupameHue OeHCTBUTEIbHOH WM

MHHMOMW 4YacTH KOPHS IpPU MU3MEHEHHH 00paTHOM
CBs3M Ha Ap;.

Benmnunny koppekuuu oOpaTHBIX CBs3ei
MOJIyYnM, PELINB CHUCTEMY JMHEHHBIX anredpau-
YECKUX YpaBHEHUI

Ak=I" Ap,

p

(13)
rac I::) - Marpuna, CoCTtosdlasd U3 m CTPOK MaT-

pumsr 1 COOTBETCTBYIOIINX KOPPEKTHPYEMBIM

np ?

KopHsiM; Ak - BenuunmHa >KelmaeMoil KOppeKuHu
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KOpHe#; Ap - TpeOyemas BeTMUHUHA KOPPEKIIHU 00-

PaTHBIX CBSI3EH.
Kak B TOM, Tak u B JpyroM CIyd4ac HOBBIA BEKTOD

KO3 QUUMEHTOB OOPATHBIX CBA3EH D), ONPEETUTCS
o ¢opmyie

Py =Po t Ap, (14)
TJ€ P,y - BEKTOP KOO(QPUIMEHTOB OOpATHBIX CBA3EH

JI0 KOPPEKIINH.

Kak ykaswiBajock paHee, ompeaeicHHe Kodd-
(ueHTOoB 00paTHBIX CBsI3€i MPOUCXOIMIO B
MPEANOJIOKEHNH, YTO W3BECTHBI IOIIOCHI A, (izﬁ) s

BIMAIOLIME HAa JMHAMUYECKHE CBOMCTBA 3aMKHYTOMH
CHCTEMBI.

KalIeCTBeHHbIe IIOKa3aTCJIn TAKHUX CHUCTEM onpe—
JICIISIOTCST B OCHOBHOM PACIIOJIOKEHUEM OJIKai-
IUX K HaYally KOOpJIWHAT KOpHEH, XapaKTepucTH-
YECKOI'0 MOJIMHOMA Ha3bIBAEMbIX JOMUHHUPYIOIIMH,
a TaKKe B3aUMHBIM PACIOJIOKEHUEM OCTAIBbHBIX
KopHeit [9].

Kak npaBmio, B pesxxuMe cTabnim3aiiy KadyecTBO
yrpaBiieHHS 00BEKTOM OTIpenersieTcs BpeMeHeM Tie-
pexomHOro mporecca tn, M CTENEHBIO 3aTyXaHWS
3TOTO Mpoiecca

g=2) (1 (G=Tn),

x;(to)

(15)
rzae xi - 5JIEMEHTHI BEKTOPA COCTOSHHSA X .
Ecm A,=¢,+i®, - JOMUHUPYIOLIUIA KOPEHb, TO pe-

TreHue crcteMsl (1) MOKHO TIPHOIMKEHHO 3aIncaTh B
BUJIE

(7=1.n) (16)

U3 ypaBuenus (16) ¢ ygerom BeipakeHus (15)
noJydaem

X, =X, (t, )e™ cos(w, t+j;)

Xj(tyy) £oton
x;j(to) se < a’

)i
OTKyIa &, < I“—é <0.

an

BennuuHy MHHUMOI yacTH ®, BbIOMpaeM paBHOM

1/tnn. Tlpu 3TOM 32 BpeMsi MEPEXOAHOrO Mporecca Ie-
pemenHas X;(t) coBepmIMT OXHO KOIeOaHUE BOKPYT
MOJIOXKEHHUS PABHOBECHS M OY/IET CTPEMHUTHCS K HEMY
C TPOTUBOIOJIOKHOW OTHOCUTEIBHO HAYaIBHOIO
BO3MYIIICHUSI CTOPOHBI, YTO BECbMa KeJaTelIbHO 10
(hm3mIeCKUM COOOPaKECHISM.

Bo u3bexaHue mepeperyiupoBaHus OCTAJIbHEIC
KOPHH XapaKTEPUCTHUYECKOTO IIOJIMHOMA CJEIyeT

pasMeiaTb BO3MOXKHO ommKe K JAOMHUHUPYIOMIUM C
BBIIIOTHCHUEM YCHOBI/Iﬁ
Oy <o <, <.,

(18)

leo| <|a] <|e,] < s
yTOOBI COCTaBJISIONIME C OOIBIION KoJiebaTeabHO-
CTBIO 3aTyXaJlH ObICTpEe

|/1k|_|lk—1| > 0’1(|/1k|)’ (19)

¥ 4TOOBI KOPHH HE CIUBAIMCH B KpaTHbIC [8].

Jiss yMEHBIICHUS BPEMCHH IEPEXOJHOTO IPO-
[ecca JKeNaTeNIbHO pacloyiaraTh KOPHH Ha KOM-
IUICKCHOM IIIOCKOCTH KaK MOXKHO JieBee. OJHAKO
OTpaHWYCHHUS Ha TEPEMEHHBIC COCTOSHHSA HaKiIa-
IBIBAIOT OIpEIeNICHHBIC OTPAaHUYCHUS U Ha MOIYJIA
KOpHEM .

YuutsiBas 3anuch (16) 3anuceIBaeM:

Xj:%ijWX(tO)GSICOS(Q)t+jjI ):
=max+/ > +&> X, (ty)-

Kaxmoe j-e¢ ypaBHeHue cuctemsl (1) mopoxxaaer
JIB€ BEPXHHUE I'PaHUIbl MOJYJIEH KOPHEH Xapakre-
PHUCTHUYECKOT'O TIOJIMHOMA, BBI3BAHHBIE OJJHUM U TEM
)K€ OrpaHUuYCHHEM Ha JIEBYIO M NPaBYIO YacTH j-TO
ypaBHeHUs cucTeMsl (1).

C yuerom BeIpakeHusa (20) ompexmensieMm IS
JIEBOW YaCTH j-T'O ypaBHEHHUs cucTeMsl (1), ato

max max X, =o' +e’x(t, )ee‘cos(cotJrjjl )=
t

(20)

21
=max~/o’ +&’ X, (t, ).
M1t mpaBoii wactu
mtaxmxax;:ajixj S;|ajixi(t0)|. (22)

CpaBHuBas BelpakeHus (21) u (22), BBUmy OT-
CYTCTBHUS SIBHOW 3aBUCHMOCTU HepaBeHCTBa (22) oT
MOJyJIsl KOpHEH MOXKeM 3amucath cieayroliee Hepa-
BEHCTBO:

n
Z|ajixi(t0)|
maxvo'+e’ <

A X;(ty)

Hawubonee xecTrkoe u3 orpanndeHuii Buaa (23)
JIaCT JIEBYIO TPaAHHUILy DPACIOJNIOKEHHS KOpHEH Xa-
paKkTepucTHYecKoro nojuHoMa. Ilpu 3Tom crpem-
JICHWE € K YBEIMUCHHUIO ISl YCKOPEHUsSI 3aTyXaHUs

(23)
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npoiiecca MPOUCXOJUT K MUHUMH3ALHNA ® C YIETOM
BeIpakeHui (18) u (19).

PacrionokeHre KOpHEH MOXET ObITh CKOPPEKTHPO-
BAHO TI0CJIE MOJIE/IMPOBAHMS TIEPEXOIHOTO TIpoLiecca, uc-
XOJI M3 HAJIOXKCHHBIX HA TIEPEMEHHBIC COCTOSHUS Orpa-
HHWYCHUH, IyTeM W3MEHCHHs KOA(QHIMEHTOB XapakTe-
PHCTHYECKOTO TIOIMHOMA.

Ilycth Ha j-F0 TEPEMEHHYIO COCTOSIHHSI HAJIOXKEHO

OrpaHHYeHHE

|<x
X J| <x;". Ilpu MozenMpoBaHuK NONyHM
max|x j| <x;". B o10M CIlyyae JIOyMHOXeHHEM K0d(-

(bP[[II/IeHTOB XAPAKTCPUCTUYCCKOIO TOJIMHOMA IpU CTe-

HeI-H/IlHaBCJH/F{[/IHy[;
J

:| TOMOTCTHYHO CIBHUT'acM BCC

KOPHU OTHOCHTENTFHO Hadasla KOOPAMHAT (COITIACHO Teo-
peme Buera) ¢ kosdduimentom romoretin x / x; [9]
Taroke cormacHO BBIpaKeHHTO (21) M3MEHHUTCS 3HAYCHNEe
max |X J.| .

3AK/IIOYEHUE

IIpemioXeHHBIM B CTaThe MOJATIBHBIM CHHTE30M JIH-
HEWHBIX 3aMKHYTHIX CTAalMOHAPHBIX CHCTEM C OITH-
MaITBHBIM 3aKOHOM YIIPaBIeHUA (2) IO TPHUBEACHHOI
TIPOLIEype MOKHO OOECIIeUHTh B HUX TpeOyeMble AvHa-
Muueckue cBorcTBa. [Iporieaypa MogaibHOro CUHTE3a
ONITUMAJIHOTO 3aKOHA YIIPaBIICHUS OCYIECTBIISIETCS
Ha OCHOBE IIpEAiaraeéMoro B CTaTbe MeEToja He-
orpe/ieTIeHHbIX Koa(duienToB. TpyIaHOCTH BBI-
6opa TpeOyeMBIX COOCTBEHHBIX YHCEN MPEOI0ieBa-
€TCsl MPEMJIOKEHHOM Npoueaypol IMOCTPOEHUS U
KOPPEKLHUH CHEKTPAa KOPHEH 3aMKHYTOH ONTHUMAaib-
HOM cucTeMbl ynpanieHus. CHHTe3 3aMKHYTHIX OII-
TUMAIBHBIX CHCTEM yIpaBieHus 0000IeH Ha
HENOJHOCTBhIO Halmonaemele cucTeMbl. Cremyer
OTMETUTh, YTO NPEIJIOKEHHYIO IPOLEAYPY MO-
JIaJIbHOTO CHHTE3a MOYKHO HMCIOJIB30BaTh M VISl OJ-
HOTO KJlacca HECTAlMOHAPHBIX CHCTEM, Uil KOTO-
pOro CHpaBeIIMB MpPEUIOKEHHBIH B padorte [10]
METO/1 SKBHUBAJIEHTHOTO TIPe0Opa3oBaHusl.

10.
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MODAL SYNTHESIS OF OPTIMAL LAWS OF STABILIZATION OF LINEAR
STATIONARY SYSTEMS

Alexandr STENIN, Oleg LISOVYCHENKO, Mihail TKACH, Victor Pasko
National Technical University of Ukraine - "KPI", Ukraine

e-mail: olisov(@tk.kpi.ua, y.timoshin@gmail.com

Abstract: In this article is suggested the modal synthesis of linear stationary dynamic systems with the optimal law as
a linear combination of variables to provide the dynamic indexes of the systems. Procedure of modal synthesis of
optimal law is done on the basis of the method of indefinite coefficients. Difficulty of choice of the required own
numbers is overcame by the offered procedure of construction and set correction of spectrum of roots of the optimal
systems.

Keywords: linear stationary system, stabilizing mode, optimal law, modal synthesis
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BRINGING SEMANTICS TO SERVICES: THE OWL-S APPROACH

Festim HALILI, Avni RUSTEMI
Department of Informatics, State University of Tetovo, SUT, Tetovo, Macedonia
email: 'festim.halili@unite.edu.mk, > avnirustemil 1 @gmail.com

Abstract- Technological developments that occur different fields of life tend more and more to make human life easier in solution
of various problems faced by humans in everyday life. One of the latest developments in the field of computer science it is the
rapid development and greater use of web services in creation of various applications. Great reasons to use web services are many,
however, great addition to their use also has numerous deficiencies such as difficult composition of web services in environments
where implemented, lack of adequate finding web services that are required, inadequate ranking of web services etc. Through this
paper we tried to present a brief description of one of the new technologies that tends to introduce semantics in creating and
ranking of web services, respectively enables machine-machine communication, without human intervention. OWL-S is tech-
nology which is trying to revolutionize the creation and ranking of web services, with purpose to offer customers more and more
the best services that they need. We tried to present innovations that bring this technology, advantages compared with models that
have been used in the past, and also we have given our approach for creating a web service based on OWL-S, we created an ex-
tended model with all actors needed in process of creating a web service.

Keywords: OWL-S, Ontology, UML, UDDI, OWL-Smatchmaker, OWL-S subontologies.

1. INTRODUCTION learning curve for such languages can be steep, providing
a barrier to widespread adoption. Web service interfaces

Web services are most recently technology that ~ are defined using the Web Service Description Language
used for creating applications of different nature, and (WSDL). WSDL is an XML based language for de-
increasingly it is being worked on the advancement of ~ scribing the interface of a web service including message
new technologies that will help us to use them in an  types and bindings. WSDL does not provide any sort of
easier way. One of the important characteristics that ~ formal semantic description of the web service. In order
makes Web services usable increasingly is the pos- 0 provide semantics for web services, they must be en-
sibility of their re-use in various applications which it ~ hanced using ontologies [1].
is increasingly in our favor, because reduces time for An ontology is a set of concepts, their properties, and
creating applications and also reduces costs. Of the  the relationships between them. Ontologies provide the
many challenges of using web services are the prob- building blocks for expressing semantics in a
lems of specification, search, discovery, selection, well-defined manner [2]. A simple ontology example is
composition, and integration. The current state of shown in Figure 1.
practice in web services is dominated by the use of The Web Ontology Language (OWL) is an
the Web Service Description Language (WSDL) to ~ XML-based language for describing ontologies [3]. Be-
specify access. A semantic web service extends the ~cause the syntax of OWL is XML, it is plat-
capabilities of a web service by associating semantic ~ form-independent, can be easily transferred over a net-
concepts to the web service in order to enable better ~ Work, and manipulated with existing automated tools.
search, discovery, selection, composition, and inte- OWL-S is an ontology for services created by the DAML
gration. Semantically-rich languages such as OWL-S ~ group. The ontology is broken into three parts. The Ser-
have been created in order to describe concepts and ~ Vice Profile describes the capabilities of the service.
semantics related to a web service using ontologies.

Unfortunately, for the common developer, the
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Fig 1. Simple example of an ontology

The Service Model describes how the service works
internally. Finally, the Service Grounding describes
how to access the service. As such, the OWL-S on-
tology provides a uniform mechanism for describing
the semantics of a web service[1]. OWL-S defines a
core set of markup language constructs for describing
the properties and capabilities of Web services in
unambiguous, computer-interpretable forms. How-
ever, the complexity of the OWL-S grammar makes it
difficult to construct an OWL-S ontology manually
and unfortunately, for the common developer, the
learning curve for such languages can be steep, con-
stituting a barrier to widespread adoption. Model
Driven Architecture (MDA) recommended by the
MDA initiative of the OMG [4,5] is an approach to
software development that is based on the creation of
models rather than program code. UML [6] can be
used as a convenient integration platform for mod-
eling semantic web services since those correspond-
ing UML models of web services haves the features:

1. Expressiveness. They contain sufficient se-
mantic annotations to be transformed to and from
complete semantic Web service documents.

2. Independence. They are independent of the
lexical semantic Web service languages.

3. Readability. They are ecasier to understand,
interpret and specify for modelers [7].

2. SEMANTIC SERVICES IN OWL-S

OWL-S is an upper ontology used to describe the
semantics of services based on the W3C standard ontol-
ogy OWL and is grounded in WSDL (Web Service De-
scription Language). It has its roots in the DAML Service
Ontology (DAML-S) released in 2001, and became a
W3C candidate recommendation in 2005. The OWL-S
ontology consists of three main components: the service
profile for advertising and discovering services; the pro-
cess model, which gives
a detailed description of a service’s operation; and the
grounding, which provides details on how to interoperate
with a service. In particular, the semantic service profile
in OWL-S specifies the semantics of the service signa-
ture, which are the inputs required by the service and the
outputs generated. Furthermore, since a service may re-
quire external conditions to be satisfied, and it has the
effect of changing such conditions, the profile also de-
scribes the preconditions to be satisfied before, and the
expected effects that result from the execution of the
service. The majority of existing OWL-S service
matchmakers focuses on semantic service profiles. [7]

s L
ServiceProfile |
. 7

i . supports pet -
{ SERVICE ——= ServiceGrounding )
\\ o how to access it \H_

—

\

S T
ServiceModel )
\-___¥ =

Fig.2. OWL-S Subontologies

2.1 Service Profile

The first step in an interaction involving web services
is to discover those relevant web services that match
perfectly or partially to the needs and requirements of the
interaction. To that end, service providers need to adver-
tise the services they offer, in such a way that the service
requesters can easily find what they are looking for.
However, it should find ways on how to advertise web
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services through different agents automatically,
without human intervention. Such a thing can com-
pare for example the different applications that are
created in the Play Store, where the order and adver-
tisement of applications made automatically by the
software agents created by Google themselves. The
semantic web in this aspect is trying to create inter-
action machine-to-machine, and when the customer
requires service agents themselves automatically to
provide all the services that he requires listed in a
certain way (either through the date of creation, either
through ratings). The Service Profile class in the
OWL-S ontology aims to do exactly that. The
OWL-S ontologies allow for a service provider to
describe the web services it offers by creating a cus-
tomized subclass of the main Service Profile class.
This subclass can contain an arbitrary amount of in-
formation while domain ontologies can be created to
describe related web services. The OWL-S specifi-
cation provides the Profile class which is one possible
representation of a web service, but is neither man-
datory nor restrictive and service providers are free to
adapt the Profile class as necessary or create com-
pletely different profile classes. The functional de-
scription of a web service is an essential part of its
profile, since it deals with its functionality, i.e. what
operations it provides to the requester. The functional
description has two aspects: the first involves the
information transformation performed by the service
and is represented by inputs and outputs while the
second deals with the change to the state of the world
caused by the execution of the service and is repre-
sented by the preconditions and effects.

For example, if we want to describe a library ser-
vice, we need to describe its inputs (client ID, date of
giving a book, date of getting back of book, pub-
lishing houses, authors etc.) and its preconditions
(validity of the book returns, balance of available
books). Also, the output of the service needs to be
described (a transaction receipt) and an effect (taking
the book from customers for their needs and turning
on the due date). The code corresponding to the
functional description of one object property is
shown below:

<owl:ObjectPropertyrdf: ID=""id of
object"><rdfs:subPropertyOfrdf:resource=""#p
ropertiesthat used to describe inputs and
outputs of the service respectively"/>

—1"Q

<rdfs: rangerdf:resource="&process or
expr;#input or condition or
output"/></owl:ObjectProperty>

2.2. Service Model

The Process model in OWL-S describes the service
functionality and specifies the ways a client may interact
with the service in order to achieve its functionality.
There are no constraints between Profiles and Process
Models descriptions, so they may be inconsistent without
affecting the validity of the OWL expression. Still, if the
Profile represents a service that is not consistent with the
service represented in the Process Model, the interaction
will break at some point. Inputs and outputs are sub-
classes of a general class called Parameter. It's convenient
to identify parameters with what are called variables in
Semantic Web Rule Language (SWRL), the language for
expressing OWL Rules. So, every parameter is subclass
of swrl variable, where obviosly&swrl; has to be declared
previosly.

<owl:Classrdf:about=""#Parameter'>
<rdfs:subClassOfrdf:resource=""&swr
I;#Variable" /></owl:Class>

The owl:restriction element from the above code defines
an unnamed class (which is called anonymous class) that
represents the set of things with at least one parameter-

Type property.

2.3 Service Grounding

While the service profile and service model, presented
in the previous sections, describe what a service provide
and its inner design and how it works, the grounding of a
service specifies the details of how to access the service.
Many different kinds of information are involved: pro-
tocol and message formats, serialization, transport, and
addressing. The role of grounding is mainly to bridge the
gap between semantic description of web services and the
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existing service description models which are mainly
syntactic. In other words, service grounding maps
from the more abstract semantic notions to the con-
crete elements that are necessary for interacting with
the service. The main objective of the work behind
the service grounding is to make use of the existing
body of work in the area of concrete message speci-
fication which is significant and already standardized
in the industry. To that effect, OWL-S makes use of
the Web Services Description Language (WSDL) to
set an example of an initial grounding mechanism.
The purpose here is not to prescribe the

only possible grounding approach to be used with all
services, but rather to provide a general, canonical
and broadly applicable approach that will be useful
for the great majority of cases. [8]

3. UML AND OWL

A generic comparison of the seeming difference
between models and ontologies is given in [9]. Dif-
ferences between UML class models and OWL on-
tologies have been studied in [10] and [11]. [12]
contains an analysis of approaches for the transfor-
mation between UML and ontologies that have been
published until 2003. Transformations from UML to
OWL can be grouped into three categories:

® Extension of UML: [13] presents an exten-
sion of UML to improve the description of (DARPA
Agent Markup Language based) ontologies using
UML. [14] presents a UML based graphical repre-
sentation of OWL extended by OWL annotations.

® XSLT based approaches: In the transfor-
mation of a UML class diagram into an OWL on-
tology using Extensible Stylesheet Language Trans-
formation (XSLT) is described. Aditionally a UML
profile is used to model specific aspects of ontolo-
gies.

®  Meta-model based approaches: [15]describes
a meta-model for OWL based on Meta Object Facil-
ity (MOF) and a UML profile to model ontologies
using UML. [16] is a preparation for the Ontology
Definition Meta-model (ODM) specification. It pre-
sents a meta-model for OWL as well as a UML pro-

file. [16] gives a transformation between a UML model
and an OWL ontology using the Atlas Transformation
Language (ATL). [17] uses MOF Script to perform a
UML!OWL2 transformation. However, their goal is the
validation of meta models. Therefore they insert several
model elements into the ontology that are needed for this
goal but complicate the usability of the ontology.

In OWL, all objects are identified either by uniform
resource identifiers (uri) or by an arbitrarily assigned
identifier unique within the ontology (blank nodes). A
typical method is for objects within an ontology to be
identified by uri which is a fragment on a base uri which
identifies the ontology. It is also possible for an object to
have a uri independent of that of the ontology. Blank node
identifiers can be treated as fragments in this way during
the course of the mapping, even though the identifiers do
not persist. A uri is conceptually global. It universally
identifies the same object no matter where it appears. In
UML, objects are identified by name within a minimally
disambiguating context. If there are several packages
involved in a mapping, they have different names. But
other packages may exist elsewhere which have the same
name. Within a package, classes, associations, and some
other objects are identified by names unique to the
package. Lower level kinds of objects like properties are
identified by names unique within their parent object. For
example several different classes may have attributes
with the same name. Ontologies in OWL are
free-standing objects which can import one another.
Packages in UML can also import one another, but in
addition there is a standard procedure by which several
packages may be merged into one. A critical problem in
mapping between UML and OWL is the generation of
appropriate identifiers for objects in the target model in-
stance given the identifiers of the relevant objects found
in the relevant pattern in the source model instance. Since
the mappings proceed from the packaging constructs to
their components, the first problem is generation of an
identifier for the target packaging construct given the
identifier of the source packaging construct. If the source
is an OWL ontology, one possibility is to identify the
target package with the same uri as the ontology. How-
ever, this method violates the spirit of the uri, since the
same uri now identifies two different objects which could
evolve independently. If the source is a package, a base
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uri must be constructed for the target ontology. There
is not enough information available in the UML
model instance to generate a globally unique uri.
Further, in mapping from UML to OWL, the target of
objects whose names are unique within packages are
identified by uri references which are fragments on
the uri base of the corresponding ontology. Targets of
objects whose names are unique only within a nar-
rower context are identified by fragment identifiers
generated by concatenating the name of the source
object with the names of its context objects starting
with the object whose name is unique to a package.
Thus an attribute bar of a class foo would map to an
object with fragment identifier foobar. Finally to have
a clearer overview of UML diagrams, and creating
services based on OWL we created a sequential dia-
gram for creating services.

Aop. Developer Do, Bxpert QWL Architect Vieh service dev, QOWLS provider

Service requester

1 to\\abu:rate in dassfication of s

" 2:oniobay(

3+ desarption o Services, ules and stans

ds for services()

3 41 process model() 3

5. publsh services)

6 completing Template() T ;
71 0WL matemaker} ¢
8 + search and find adequate services()

3 9 provide senice()

i

Fig 3.Sequential diagram for creating services based on
OWL

From the above figure we see that every applica-
tion developer must collaborate with domain experts
for creating services based on ontology, after experts
give the model to the OWL architect, who is respon-
sible for creating a process model, respectively for
giving an adequate description of standards for cre-
ating a web service to the web services developer.
Web services developer can create services and pub-
lish them into different warehouses, which offer this

capability for uploading services, but before publish is
necessary to complete a template with specified rules.
Searching and finding services by services requester is
enabled through OWL matchmaker that is provided
through OWL provider. After finding adequate service,
the service request uses it for the further actions in de-
veloping different applications.

4. UDDI AND OWL-S PROFILE

UDDI we can imagine as a database which enables cre-
ators of services to upload their services for to be able for
reuse from the other people who need them, and on the
other hand it provides opportunities for people who need
a particular service to offer a range of services of the type
of which customer needs. OWL-S is an ontology, based
on OWL, to semantically describe web services. Unfor-
tunately, the search mechanism supported by UDDI is
limited to keyword matches and does not support anyin-
ference based on the taxonomies referred to by the
TModels. For example a computers selling service may
describe itself as “Computer Dealers” which is an entry in
NAICS, but a search for “HP computer selling” services
will not identify the computer selling service despite the
fact that “Computer Dealers” is a subtype of “HP com-
puter selling”. Such semantic matching problem can be
solved if we use OWL, RDF etc instead of XML. The
second problem with UDDI is the lack of a power full
search mechanism. Search by Category information is the
only way to search for services, however, the search may
produce lot of results with may be of no interest.

For example when searching for “Hp computer sell-
ing”, you may not be interested in dealers who don’t ac-
cept a pre-authorized loan or credit cards as method of
payments. In order to produce more precise search re-
sults, the search mechanism should not only take the
taxonomy information into account but also the inputs
and outputs of web services. The search mechanism re-
sulted in combining the semantic base matching and the
capability search is far more effective than the current
search mechanism. OWL-S provides both semantic
matching capability and capability base searching, hence
a perfect candidate.
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Architecture of UDDI/OWL-S Registry

Publish UDDI Port Inquiry UDDI Port Capability Port

<:> onl

Inference
Engine

White Pages
Ports and Bindings

-_—

Fig. 4. Architecture of OWL-S / UDDI Matchmaker

The integrated OWL-S/UDDI provides all the
functionalities provided by UDDI using exactly the
same API, so that any UDDI can interact with it to
retrieve information about available Web services. In
addition, OWL-S/UDDI supports capability match-
ing by taking advantage of OWL-S capability repre-
sentation. The result is a UDDI in which it is possible
to search, and find, Web services by their capabilities.

5. EXPERIENCE OF OWL-S AND OURAP-
PROACH

Currently, Web Services implementations are
often a direct result of adding an additional interface
to existing application functionality, as shown in
Figure 5. Typically, a system with a capability at the
local level is made available as a service through Web
Services for distributed applications. Application
developers use the WSDL document that describes
the service in order to use its functionality. Therefore,
services are developed using an “inside- out" ap-
proach: functionality is developed for specific ap-
plications, and later it is decided that this functional-
ity should be a service available through Web Ser-
vices.

If the organization then wishes to use OWL-S to
represent its Web Services, it would fit a process
model to the Web Services interfaces and eventually
create an ontology to represent the information ser-

vices provided.

i
WL

Developer Y

s WSDL
Web Service g, Description

Architect \\:\\
‘\\;A& %

Application
Developer

Fig. 5. The code driven approach

This approach is called the code-driven approach.
However, the code-driven approach is tedious and fraught
with errors. Because the Web Services interfaces were
initially created without consideration of an ontology or
the way in which the services might be used, the task of
mapping service inputs and outputs to their counterparts
in the ontology is very difficult. The mappings are often
very fragile and depend on assumptions about the ex-
pected data. In addition, there are often parameters—such
as user names and password- that do not fit with the rest
of the ontology. That leaves the application and Web
Services developers with few options—sacrifice the
quality of the ontology by modifying it to include the new
information or lose flexibility by hard-coding the values
into the Service Grounding element. Moving to a seman-
tic representation of services requires thinking and
working in another way—that is, taking a model-driven
approach . As Figure 6 illustrates, developers must first
work with Domain Experts to create an ontology of the
knowledge domain in which the services will reside.
Then, the OWL-S Architect can create a process model
that describes how clients will interact with the services.
Only then can the programmatic interfaces for the Web
Services be defined and registered with an OWL-S Pro-
vider. The OWL-S Provider is responsible for maintain-
ing a OWL-S Matchmaker service to which Web Services
providers can publish OWL-S descriptions of their ser-
vices. The OWL-S Provider would then provide access to
the OWL-S Matchmaker for valid consumers of those
Web Services. Application developers would use the
same ontology to build the requests for matching Web
Services.
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Fig. 6. The Model-Driven Approach

By working in this way, Web Services interfaces can
be designed that map more directly to the ontologies
of their OWL-S descriptions. A deep, complete, and
extensible ontology can be created that accurately
represents the knowledge space in which the service
resides, rather than simply the interface of the service.
The model-driven approach will allow not

only for better matches to service queries, but will
also make it easier to add new services in the future.
Based on model driven approach, we can extend the
model even more, adding some other factors that we
think are very important in the creation and publica-
tion of web services in the most perfect manner. As
we As mentioned above, developers must work with
domain experts to create domain in which services
will reside, but before creation of this domain, de-
velopers must have and clear classification of ser-
vices, in which way services to be classificated, so
later to be much easier for using them. OWL architect
can create a model that describes how clients will
interact with the services, but along explanation of
web services the OWL architect should definitely
create suitable model of explanation for all people (so
to make description of services in several ways, in-
cluding WSDL description, description in natural
language etc). Any creator of web services it has
rights to publish services created by him, if it meets
the requirements of provider that will offer services to
consumers. But in this way, every creator should have
template for inserting a service into warehouses
where they will be placed for future use. However, in
this way we think that there are deficiencies in the

insertion of web services in warchouses. We say it this
based on research that make users of web services. Every
user that requires a web service is difficult to get the best
web services, even if users makes a deeper search. This
can be achieved more easily if the have a clearer template
during publishing web services in warehouses that offer
publications of web services. We need to make a classi-
fication of web services, because we know that web ser-
vices can be reused whenever we want, but their reuse is
related with fields for which are created (for ex. we can
not reuse a web service that is created for a hotel, to use
for a bus station etc). So there should be a clearer template
defining clear fields of their re-use. After publishing of
the services into different warehouses, it is providers job
to offer services to the consumer. This is achieved in this
case through OWL matchmaker, which we can say it is
visual form of connection with web service that is offer
by provider and consumer need it. Also in this aspect to
make the best research every requestor of web services
must have a clear model of searching web services, of-
fering him some opportunities for research (for example.
searching by the field that it needs, searching by the rat-
ings giving by others, searching by the date of creation of
service etc), and only in this way the search will be more
flexible, because as we know web services are coming
more and more the most commonly used techniques in
creating different application. Extended model given
from us for creating web services based on ontology,
especially on the OWLS technique is given in Figure 7.

)
\t; Ontalogya, » | |/ /o Processmodel [Brct Process model =Y
—_—— r of
( ':> (WSDL, natural ) l:> . AT
w8 ——— Web Service
Domain Architect Developer
Expert I'I
Template for
publishing a
service
ﬂ Profile nd
Al growdng

*

OWL-S
Provider

owLS
matchimaker

Fig. 7. Our approach for offering services

- Search web
service
—

Service
requester
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7. CONCLUSION AND FUTURE WORKS

OWL-S has the capability to embed semantic
meaning into the collections of services available in
services-oriented computing environments, which
will allow applications to be developed without
knowledge of specific services that may or may not
be available. That capability could also make SOAs
more robust and flexible. Collections of services that
are defined using OWL-S would allow applications
to be tolerant of faults in a dynamic and transparent
way by simply accessing other services with similar
semantic meanings.

OWL-S could also enable services to be regis-
tered and removed at runtime dynamically without
causing downtime in client applications. OWL-S is
an ongoing work and should be enhanced in further
releases to provide a complete framework for se-
mantic description for Web services. Our next work
is to create a new model based on previous models for
insertion of web services in repository, where then we
will have an easier way to give different ways for
ranking web services, and the only purpose is client
to have an easier way for searching and finding the
best web services.
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XapecBa MU, HE MU XpecBa, xapecBa MH... [lo
nymute Ha Munron [neitzep (Milton Glaser) ,,Pe-
aKIMHUTE BBB BPB3Ka C JNAJCH MPOJYKT MOTaT Ja ca
TpH — J1a, HE U yay. Yay € Ta3u KbM KOSTO TpsiOBa J1a
ce crpemuM.“ ! 3a ;ma ce mocTMrHE TOBA, MPOAYKTHT
TpsiOBa Ja 3a/I0BOJIM €MOLMOHAIHUTE ITOTPEOHOCTH
Ha motpebutens. MaTepdeiic-mu3aitHbT MoXKe 1a HI
Hakapa Jia ce IyBCTBaMe 100pe U YAOBIECTBOPEHH, HO
MOJKE Ja JOBEAE W IO TOYHO OOpaTHOTO, a UMEHHO
¢bpyctpauus. B Ta3um cratus pasriexnamM HIKOH OT
MIPUYHHUTE 328 T€3W EMOILMOHAIHH PEakWy Ha MOT-
peouTens.

1. BBBEJJEHHUE B IOTPEBUTEJICKOTO
HIPEXUBABAHE U ITOJ3BAEMOCTTA

[lonsTHsATa TOTPEOUTENCKO MpPEXKUBSIBaHE H
MIOJI3BaEMOCT, ITO3HATH Ha AaHTJIMHCKH CHOTBETHO
karo user experience (UX) u usability/user friendly,
ca HaloCJIeIbK MOJEPHU AYMH, 3HAUCHHUETO Ha KO-
UTO 4YECTO € JOCTa Pa3MHUTO.

Jdeduuununre Ha NOTPEOMTENCKOTO MPEXH-
BsiBaHe ca MHoro. Crnopen MexnyHapoaHara opra-

1 Bcuuky 11030BaBaHUs U UTHPAHUS €a B MOt IIPEBOJ[ OT
aanmiickn — P. B.

HHU3anus 10 CTaHJApTH3ALMS TOBA € ,,BB3IPHATHETO
W peakuusTa Ha MOTPEOUTENS B pe3yiaTaT OT M3IIOJI-
3BaHETO W/WIM OYaKBaHO M3IOJI3BaHE Ha [aJieH
MPOAYKT, CUCTEMA WY yciryra®. Minu cbBceM MpocTo
Ka3aHO — TOBa € YyBCTBOTO, KOETO C€ IMOpaxia B
MOMEHTA Ha B3aUMOJICHCTBHE.

Epuk Paiic (Eric Reiss 2012) nasa cieanara je-
¢uHULMs 32 ToN3BaeMocT: ,,Iloi3BaeMocTTa ce 3a-
HHMaBa ChC CIIOCOOHOCTTA Ha BCEKHM MHIMBHJ J1a W3-
ITHJTHSBA OTIPEIETICH! 3a/1aui (TacKOBE) WIIM Ja TIOC-
THUTa LENH, 10KaTO U3M0JI3Ba TOBA, KOETO U3CIIEABATE,
monoOpsBare Wi  odopmsaTe  (,,au3aifHBaTE™)
BKJIIOYHUTEIHO YCIYT'H, KOHTO HE TIPEICTaBIABAT
,,HEeo*“ kaTto OpaBa Ha BpaTa I yeO-CTpaHuIa.

JlornuHo e, 4e naneH mHTepdeiic TpadBa 1a e ¢
BHCOKa IT0JI3BAEMOCT H JIa TPEAN3BUKBA OJIOKHUTETHO
MOTpeOHTENICKO IpekuBsBaHe. [IpeauMcTBOTO Ha
MOTPEOUTENNTE €, Ye UMaT MpaBo Ha nu30op. AKo ja-
JIeH TIPOAYKT HE MOXE Ja OCUI'YpU MOJIOXKUTETHO
E€MOLIMOHATHO MpPEXUBSIBAaHE, TE IIe MOTBPCAT
Hail-BeposATHO anTepHaThBa. DakKT €, ye ce oOphIa
BCE TIOBEYE BHUMAaHHE HA MOTPEOHMTEIICKOTO MPEXH-
BsiBaHe. ToBa BOAM 10 Ch3AaBaHE HA MO-IOOPU TPO-
IIyKTH, a OTTaM NOTPEOUTENIAT CTaBa ,,[T0-pa3rie3eH’’ u
He Tosepupa Jjom au3aifiH. Tyk ce HamecBa M olie
€/IHO TIOHSITHE — YAOBJIEeTBOpeHneTo. To e CBhp3aHo ¢
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Paga BbJIUEBA

OYaKBaHHsTA Ha HO’I‘pe6I/IT€JI$I npean noji3BaHETO Ha
NpoayKTa, KaKTO M € EMOLHUTE, MPCAU3BUKAHU I10
BpPEME Ha CKCIUI0aTalusTa My.

2. EMOIIMOHAJIHUTE PEAKIIMN
N B3BUMAHETO HA PEHIEHUSA

Jon Hopman (Don Norman 2002) u3ThKBa crie-
[IMAJTHO, Y€ YyBCTBAaTa BIMSAT HA TOBA, KaK CE CIIpa-
BsIME C NTO3HABATENHHUTE 3ana4n. HeratuBHUTE UyBC-
TBa MOTaT Jia HalpaBsAT NMPOCTH 3aJaddl MO-TPYIHH,
JIOKaTo ITOJIOKUTEITHUTE YyBCTBA MOTAT Jla IIOMOTHAT
3a HaMaJIBaHE Ha CJIOXKHOCTTa Ha JaJieHa 3aj1ada.
Jlokazana
€ TM0-BHCOKa KPEaTUBHOCT, KOTHUTHBHA T'bBKABOCT, U
HOBAaTHUBHOCT M OTKPUTOCT 3a NpueMaHe Ha HHDOp-
Malus Cliefl MOJIOKUTETHO BIMSHUE BBPXY UyBCTBa-
ta. CMmATa ce, 4Ye MOJOXUTETHOTO  YyBCT-
BO NPOMEHsI KOTHUTUBHHUS IIPOLIEC UPE3 HACHPUABAHE
Jla ce pasIIexIaT MoBeue Bh3MOKHOCTH, KOETO MO03-
BOJIsIBA aJIeKBATECH of-
X0x pelaBaHeTo Ha npoOure-
MH. [IOJNIOXKHUTETHOTO UYYBCTBO MOXE 3HAYUTEIHO
Jla TIOBJIMsie HA MOBEJICHUETO Ha MOTPEOUTENINTE KaTo

MO3BOJIM MO-IIHUPOK AHAIa30H Ha MUCJICHC. Karo pe-

I10-aKTUBCH u
KbM

3yJTaT MOXKE J1a CE 3aKJIFOUH, Y€ HETATUBHUTE EMOLIUU
Ouxa mManu oOpareH edeKT, a UMCHHO J1a HaMaJsT
PEIIMMOCTTa 332 ThpPCEHE Ha M300p cpei ToysiM Opoit
OTIIMH, JOKATO TOJIOKHUTEIHUTE €MOLINH, TIPEIU3BU-
KaHU OT MPUSATHU MPEKUBIBAHUS, MOTAT JIa TOBUIIIAT
Ka4eCTBOTO Ha M3IIBIHECHUETO Ha 3adadara. [[u3aiiHeT
TpAOBa 1a 1eNH Ch3/IaBaHe Ha MOJIOKUTEITHN eMOIINH,
KaTo IIAaCTHE U YAOBJIETBOPEHHUE U J1a HaMalld Hera-
TUBHHATE €MOIIMM KaTO THSAB W (pyCTparms, KOHTO
MIPEeAM3BUKBAT Hal-HANpEI YyBCTBO 3a OE3IIOMOII-
HoCT. B 00paTeH cirydaii 3a moTpeOuTens MOraT JIeCHH
3a/1a4M J1a CE OKAYKAT HETIOCHITHHU.

B3umaneTo Ha pelieHue € Mpouec, Mo BpeMe Ha
KOWTO Cpell MHOXKECTBO OIIUH CE U30Kpa BapUAHT 3a
JeiicTBMe, KaTo Imenta € Ja ce  m30epe
Hal-MOAXOJAUIMAT 32 KOHKpeTHaTa cutTyanus. [Ipu
B3MMAaHETO HAa PEIICHHE BIIMUAAT MHOTO (HaKTOPH,
BKJIFOYUTETHO TaKHWBa, KOMTO 3aBUCAT OT KOHTEKCTa

(MomenTHaTa cutyanus). Okas3Ba ce, 4ye BIHSHHUETO
Ha JIMYHOCTHOTO WJIM €MOLMOHAIHOTO Pa3IoJIoXKe-
HUE, He BUHATU IIPaBAT B3MMAHETO Ha pEIICHHE pa-
[HOHAJHO. B MHHAIOTO HSKOM TEOPETHIN CMSTAIIH,
Ye IPOoLEChT Ha B3UMAHE Ha PElICHHE € palliOHaJIeH,
KaTo ca ce (PoKycHpaiu BbPXY TOBA, Kak Ou TpsOBaIo
XopaTa Jia AeWcTBaT Mmpu u300pa Ha MpaBuIIeH IMOJI-
X0 KBbM JaJIeH Mpo0JieM, a He TOJIKOBa BbPXY TOBa,
Kak Te peajiHo JEeUCTBAaT B Ta3u curyauus. Teopusra
Ha mom3Baemoctta (Utility Theory), mpemmoxxena
or Hoiimar u Mopreameps (Neumann and
Morgenstern 1947) npenamonarana, 4e B3UMaHETO Ha
pemieHns ce 6a3npa Ha KEITAaHHUETO Jja ce€ MaKCHMa-
JIM3Mpa I0j3ara, KOSATO € CyOeKTHBHATa CTOMHOCT,
nprubaBeHa pesynrtar.  Hoii-
MaH 1 MOpreHIepH NpeanoXuin Bb3MOKHUTE Ba-
pHaHTH, KOMTO ca Ha pasIoJOXKEHHE I0 BpeMe
Ha Ipolieca Ha B3UMaHE Ha pEICHHUE, J]a CC OLEHS-
BaT B3 OCHOBA Ha ciefHaTa hopMya:

KbM  KpaiHus

Be3moxxkanss  [x  Ilomsara
H3X0J] OT MU3X0a

OuakBaHara
1oja3a

Bwnpexkn toBa Teopusita Ha MOA3BaeMOCTTa €
HETOYHA B JIBE HAIPaBIICHUS:

— TIBPBO, YECTO BEPOATHOCTTA Ja ce IOJy-

YaT pa3lMuHH pPEe3yJTaTH He € W3BECTHa, TakKa

ye HHE CMe MPUHYIEHH Ja pa3uurame
Ha Haludg Cy6eKTI/IBeH norjaea KpM TOBaA, KOJI-
KO BEPOSITEH € pe3yJTaThbT, U
— BTOpO, OOCKTUBHHUTE W  CyOCKTHBHH-

T€ CTOWHOCTH, CBBP3aHH C PE3yNTaTUTE, BApUpaT

B 3aBHCUMOCT OT MHANBHU/IA.

Hamnpuwmep,
Ba, MO-BHCOKO IuIaTeHa paboTa, KOsTO obade e
M0-HECUT'YpHa, 3a JIaJIeH Y0BEK MOXKe (UHaHCOBaTa
nusroja pit:} Obne JIOKaTo

3a ApYTr MOJKe JIMIICaTa Ha CHUI'ypPHOCT Ha pabOTHOTO

Korato CcC npegiara HO-

I10-3Ha4yuMa,

MCTO Ja (& npu4ynuHa 3a OTXBBPJIAHETO

HAa mo3uimATa. VIMEeHHO mopaau
Te MPUYNHH, KAaKTO W MOpPagl HECTIOCOOHOCTTA M Ja

Ce CIpaBU C ,,ApALlMOHATHUA XapaKTep Ha TOJIKOBA

IOCOYCHU-

MHOT'O HallW pCIICHUS, KOUTO HE B3MMa IOA BHU-
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Manue, Teopusara Ha ToJI3BaeMOCTTa OMIIa OTXBBp-
JIeHa.

Kaneman u Tsepckm (Kahneman and Tversky
1984) mpenmnonoxuiay, 4e B3UMaHETO Ha pelIeHue €
TpoIec, IpH KOWTO c€ MPETEerIsAT MOTCHIHAIHUTE
MOJI3 M 3aryOM, KOWTO BB3HHKBAT MpH H300pa Ha
e/lHa WM ToBedye omnimu. [Ipe3 1enus nepuoj Ha
B3aUMOJICHICTBUE YOBEK~IPOAYKT (HAmp. AajeHO
€JIIEKTPOHHO YCTPONCTBO), MOTPEOUTENAT TPsOBa /1a
B3UMa peamna pemenus. llenta Ha wuHTepdeiica
TpsiOBa 11a Ch3AaBa MPEAMIOCTABKU 32 OBP30 U JIECHO
B3WMaHE Ha pemieHue. AKO TOTPEOUTENAT MMa IIs-
maTa HeoOxoauma MH(pOpMAIs, TOH € Mo-CKIOHEH
Jla TIpuJIara JIOTHKa NpU B3UMaHETO Ha MPaBUIIHOTO
pemenne. Hanpumep, ako moTpeOUTENAT 3HAaE Kbl
II€ I'O OTBEJIE A ICH JIMHK, TOW MPeIBapUTEIIHO MOXKE
Ja TpPCeUHCHU TMOJOKUTCIHUTEC W OTPpULATCIHUTC
HOCJIEIMIM OT KJIMKBAaHETO BBPXY Hero. AKo uma
JBYCMUCIIMIIA B TOBA, KAKBO CE€ KpHUe 3a]1 INHKA, TOBA
CHIBbpKa HOTKAa HAa HEM3BECTHOCT, KOETO yBEeIHYaBa
OTPHIIATEIIHUTE TyBCTBA Y TIOTPEOUTEIIS.

B cBosTa xuura ,,100-Te Hela, KOUTO BCEKH M-
3aifHep TpsOBa ma 3Hae 3a xopara® Crozan M.
Baitnmenk nocraBd Ha 86-a mo3uuus Xopara J0-
MycKaT  TPEIIKW, KOrarto ca  CTPECHpaHH
(Weinschenck 2011: 190-193). Tam T ommcsa 3a-
koHa Yerkes-Dodson, xoito matupa ot 1908 r. u
rjlacy, 4e IPOAYKTHBHOCTTA HapacTBa C yBeIWYaBa-
HE Ha HUBOTO Ha CTPEC, HO CaMo JI0 €/IMH OIpe/elieH
MoMmeHT. Koraro HHMBOTO Ha CTpec cTaHe MpeKajIeHo
BHCOKO, TPOAYKTUBHOCTTA HaMansaBa. ONTUMAITHOTO
OTHOIICHUE MEXIY CTPEC M MPOAYKTHBHOCT 3aBHCH
OT CIIOKHOCTTa Ha 3amadara. I[lo-cloxHU 3amadn
M3WUCKBAT TO-HUCKO HHWBO Ha CTpeC, 3a Ja Cce I0C-
MPOIYKTUBHOCT. [Ipu
TIO-TIPOCTHTE 3a/1a4l € 00paTHOTO — HEOOXOJIMMO €
BHCOKO HUBO Ha ctpec (Dur. 1.) .

Pexanmia m3cnenoBaTeny ca MpaBWIIM ONMUTH 32
n30posiBaHe Ha BCHYKH €MOLIHH, [TPOSIBSIBAIIIN CE TIPH

THTHE OIITUMaJIHa

YOBEKa 110 BpeMe Ha M3MBJIHABAHETO HA [ajcHa 3a-
naga. Cpen Tax ca u Ormim u JxoHCchH-Jlewpn
(Oatley and Johnson-Laird 1987). Te npeamnarar
bpBaTa €MOLHsI Ja € IACTHETO, KOETO yCellame,

JI0KaTO UMa HAlIPpE€ABK KbM YCICIITHOTO 3aBbPIIBAHE

A Edexrusen/
POy KTHBEH

MpocTa
3amaua

CIIOKHA
| 3aJa1a

Crpec

>

@ue. 1. 3akousT Yerkes-Dodson
Ustounuk: Weinschenk S., 100 Things Every Designer
Needs to Know About People (Voices That Matter),
New Riders, 2011.

Ha 3ajmadaTta. AKO 3allo4HEM Ja yceuiame, 4e uma
BEPOSITHOCT OT ITPOBaJI, Ce HaMecBa OE3MOKOUCTBOTO.
A ako He ycreeM Ja IOCTUTHEM LIENTa, ycelame
Thra. Ho ako menta Bce omie 6u Moria fa ce moc-
TUTHE, W3MUTBaMe THsB. [lerara emomust € OTBpa-
IIEHHETO, KOETO € CBBP3aHO ChC CpaM, BUHA M OMpasa
(®wr. 2.).

Benukn Te3w eMonMM MOATHUKBAT KBbM ITOCIEN-
Baly JelcTBus. Taka HampuMep MACTHETO HU Ha-
chpuaBa Ja NMpoabJDKaBamMe B ChIIUS JyX, T.€. Ja He
npoMeHsMe Toxaxona. Jlokaro Thrara HM Kapa Ja
3aXBBPJIMM JIOCETallHaTa CTPATEer s U Ja MTOMHUCIHM
3a HOB M MO-yCIIEIIeH IIbT. TbpCEHETO Ha HOBU ITb-
TUILA 3a TIOCTUTaHE Ha LIeNTa BOIU 0 3a0aBsHe,
KOETO MOJKE Ja MPEAN3BHKA Pa30dapoBaHHE, KOETO
ITBK OT CBOSI CTPaHa BOJIHW A0 arpecHBHO IOBEIICHHE.
EMOIMOHAIHOTO HU CBCTOSHHE HEIPEKBCHATO CE
MIPOMEHSI CIIOpe]] UMITYJICUTE, MIBAIlM OT OKOJHATa
cpena (Harp. JaJii BpEMETO € CITbHYEBO WIIM MPAvHO,
nanu cMe ppycrpupanu ot paborara ¢ KOMIIOTED U
T.H.). UyBcTBara ca CyOEKTHBHH JIBMKEIIW CHIIM B
YOBEIIKaTa JICHHOCT W IIPY B3UMAHETO Ha pPEIICHUsI.
Te ca pesynrar OT TOBa, KaK MHCJIUM U KaKBO € MO-
MEHTHOTO HU cherosiHue. Criopen Anan Jluke (Alan
Dix), mpemonmaBaten mo HCI (Human Computer
Interaction) B bupmunramckusi yausepcuret (Be-
JMKOOPHUTaHMs), TTO3UTUBHUTE U HETATHBHHUTE E€MO-
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EMOTION
- Happiness
}—————-optimism-— hope
pride triumphant
- liking -——
OR———-affection
love g
L—  tenderness («—OR sympathy «— sadness)
contentment
o gladness
R relief thankfulness
f————- touched (&—-OR sadness) (OR surprise)
- pleasure admiration wonder 4—-[
(OR awe)
-schadenfreude (gloating)
entertained — amused
+— Sadness
depression
helpless
boredom
despair (e——AND lack of hope e——optimism «— happiness)
O f——hopelessness
R loneliness
—
sympathy
regret
remorse
grief
disappointment
longing
— Anger
o bitter
o resentment (¢— OR ¢«—hate «—- disgust)
R [—— frustration discontentment
indignation
rage
— Fear
self-consciousness
bt AND — shy—q
g ——-—er{\barrassment OR uncomfortable
]
l——~(¢-—Ol»2 shame ¢«—self-disgust «——disgust)
horror (¢«—OR disgust)
pain (+«—- OR sadness)
— hurt
\— Disgust
sel f-disgust — shame guilt
humiliation
hate contempt
envy
jealousy

@ue. 2. Oatley and Johnson-Laird
Ustounuk: Reisenzein R., On Oatley and Johnson-Laird's Theory of Emotion
and Hierarchical Structures in the Affective Lexicon, 1995.

MU MoTat Jia ObJaT NOJIe3HH 3a Hac —,,I{enTa e na ce
npeau3Bukat emonun’ (Aman JIukc BBB BHUIEO KbM
onnaiiH kypc mo Emotional Design: How to make
products people will love mpu Interaction Design
Foundation). AkO IPOABIDKUTETHO BpeMe H3IHTBA-
Me TpeBOTa, TOBAa MOXKE JIa € M3TOIIUTETHO, HO aKo
TOBA CE CITy4YBa 33 KPAaThK MEPUOJ] OT BPEME, TO MOXKE
Ja HU TOATOTBH M MpPEAyNpend 3a NOTCHLUUATHU

HEPEAHOCTH W Jla HA HakKapa J1a CMEHHM IIOAXOa.
HanpuMmep THEBBT € pe3yaTaT OT HEyCleX, KOETO
MOJKE Ja JOoBeJe M0 OOMHCIsIHE Ha APYr HadyuH,
MO-TIpaBHUJICH, 32 MOCTHIAHE Ha IIeJTa, JTOKATO IOo-
JIOKHUTEITHATE EMOIUH (HAampuMep IacTue) OOWK-
HOBEHO ca 3HaK 3a MpaBWJICH Mojxoj. Pa3bupa ce,
E€MOIIMHTE, KOUTO H3MUTBAME, JOKATO B3aMMOJEC-
TBaM€ C MpPOJYKTa, HE Ca TOJIKOBA HWHTCH3HMBHH,
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KOJIKOTO OMXM€ M3IIUTBAJIN B MCKAYJINIHOCTHUTE CU
OTHOLICHHsA, HO TC MOrar jga 6LHaT J0CTaTb4YHO
OPOABILDKUTCIIHUA.

3. EMOIIMUTE U EOEKTUBHOCTTA

Wscnenosarenute Jlazap, xoyne, becue, Leana-
py n naiinepman (Lazar, Jones, Bessiere, Ceaparu
and Shneiderman 2004) M3BBPUIMIM peaulia €KCIIe-
PHUMEHTH, 3a Ja ONpeNessIT JO KakBa CTeleH e(eKThT
oT mpo0ieMHu TI0 BpeMe Ha padoTa ¢ KOMITIOTBD Tpe-
mi3BrkBa (Gpyctpanust. Jokman ot 2001 r. Ha Hamu-
OHAJIHATA AJAMUHUCTPALUS 32 TEIEKOMYHHKAUH U
napopmarmst  (National Telecommunications and
Information Administration) paskpusa, ge 56,7% ot
paboterure Xopa Haj 25 TOAMIIHA BB3PACT, M3IOI3-
BaT KOMITIOTHP Ha paboTHOTO cu Msicto. [Ipe3 2003 .
eanapy ycranossiBa, 4ye mexay 1/3 u 1/2 ot Bpemero,
MIpeKapaHo Ha KOMITIOTBD, € 3aryOeHO Mopaau paso-
YapoBall OTPEOUTENICKH OIUT ChC cuctemara. [Ipe3
2004 r. JIazap oT cBost cTpaHa Mo 50 paboTermu aa
3anuiuar (pycTpupaniuTe M NPEKUBSIBaHUS B Cle/-
CTBHE OT paboTara ¢ KOMIIOTBD, 3a J1a pa3depe KOJIKO
BpeMe ce TyOm, 3a pa3pemaBaHe Ha IpoOJIeMH U JOC-
THUTaHe 10 HabenrA3aHaTa el YYacTHHIWTE JIOKY-
MEHTHPAJN TPESKUBABAHUATA CH B JHEBHHK B HOp-
MasiHaTa cH paboTHa cpena, a He B yaboparopus. Pe-
3yNITaTUTE MOKA3AJTH, Y€ BCEKH OT TSIX UMaJ Mexay 1 u
6 HeraTHBHU TpeKUBsBaHUA U 149 TakuBa 0010, KO-
€To € cpeHo 1o 3 Ha yuacTHUK. OCHOBHUTE MPOOIIeMH
ce TMosBSABAIM TIpM o00paboTKa Ha TEKCT W
UMEHI-IPIIOKEHHUATa — Hal-BEpOSsITHO, 3aIloTO Ce
W3I0JI3BAT TI0-4€CTO OT ApYyrH miardopmu. MHOTO OT
149-1e cBBp3aHU ¢ KOMIIOThPa MpodIeMa BOACIU 10
pa3ouyapoBaHKe, HO HE OTKJIOHSBAIM YYacCTHHUKA OT
3aBBpIIBAaHE HAa 3aj]ayaTra, a camo 3a0aBsuld IIENus
nporec. bposT Ha mpobiemuTe, KOUTO OMIIN OLICHEHH
KaTo ,,MHOTO paszodapoBamu’ (9 or 10), 6m1 MHOTO
TI0-BHCOK OT BCSKO JIPYT0 HUBO Ha (hpycTparms. bim3o
50 ot 149-te mokmamBaHU TpoOIEMa OWIM C OLICHKA
»»MHOT'O pa3o4yapoBariu‘.

4. OCHOBHHU EMOIIUAN

W3BecTHO €, KONKO ca Ba)KHHW EMOIIMUTE BHB BCE-
KUJTHEBHUSI HU JKMBOT. KakBo 3HaeM obaue 3a Tix?
VYuenure pasrpaHnyaBaT eMOLMHUTE OT HACTPOSHHUETO
Harnacara. EMouumure (OT JJaTHHCKOTO €mMOVEO ‘BBJI-
HyBaM ce’) WM3pa3siBa CHCTOSHHUCTO Ha WHAWBHIA, Pe-
3yATHPAIIO OT JaJICHH OOCTOSITENCTBA MM OT B3aHMO-
JIEUCTBUETO My ChC CcyOekTH u obexTn. EmMormmre mMo-
raT 1a ObaT KaKTo MOJOXKUTENHN (Harp. paJiocT), Taka
u orpunarenHy (Hamp. Thra). ['oBopu ce u 3a Oe3pas-
nnune/anartus. EMormure ce m3paszsBar (usnuecku
(Hamp. ype3 KecToBe, U3pa3 Ha JIMLEeTo U 1p.). Te ca
PE3yNITaT OT JafACHO CHOUTHE W OOMKHOBEHO BOIAT 10
neiictBue. Hactpoennero nponbipkasa
TO-IBJITO OT EMOIIMSTA — JIa KaKeM JeH-1Ba. To Moke
Jla HEe € pe3ynTaT OT KOHKpeTHa ciydka. Harmacara e
MO-KOTHUTHBHA M OCh3HATA.

HAKaKBO

OCHOBHHUTE €MOIIMU Ca PajocCT, Thra, CTpax, OT-
BpallleHHe, W3HCHaJa, THAB W mpe3peHue. Jpyru
M3TOYHUIIM BKIIFOYBAT U OCMa €MOITUS — JIF00OB.

BuptyanHo motpeOuTeNuTe HM3pa3sBaT EMOIUHTE
CH M0 MHOTO Pa3jMYHM HAYMHH — Ype3 EMOTHKOHH,
BB3KIMIAHuA (yoy, Malie, Opex, Jiene u Jp.), ChKpa-
mieHus (tmi 1 Jp.) WK HAmoCIeAbK MOICPHUTE €moji.
Ho 3a ma paszbepem emommute Ha MOTpeOHTENs IO
BpeMe Ha M3ITbJIHEHUE Ha [aJieHa 3aja4a, B [OBEYETO
Cllydad € JIOCTaThyHO caMo Ja ro HabmonaBame. Tosa
ca M3PKEHUETO Ha JIMIETO, €3UKHT Ha TSUIOTO M OT
BpeMe Ha BpeMe BB3KJIMIAHUS U KOMEHTapu. Te HOCSAT
JIOCTaThUHO HH(pOpMaIwss. MHOXKECTBO KOMITAHUH Ca
ch3manu coPTyepr 3a aBTOMATHYHO Pa3llOo3HABAaHE HA
EMOIIMUTE Ha JIMIETO, HO JIOPH U Ja HaMame codryep,
Te ca JIECHH 3a pa3lo3HaBaHe.

3a pas3iuKa OT IOTPEOMTENICKOTO IPEXKHBSBAHE
MTOJI3BaEMOCTTa MOXe /1a ObJie N3MepeHa 00EKTHBHO
Ype3 TeCTOBE, MPH KOUTO MOXE Jia Ce 3acHya Hal-
pUMep BpPEMETO 32 M3IIbIIHEHHWE HAa KOHKPETHU 3a-
Jlauu.
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6. 3BAK/IIOYEHUE

Nnesara 3an eMOIIMOHAIIHUS OU3alH € J1a CE Ch3-
naje MpoAyKT, KOWTO Ja IpeJu3BUKa IICIICHACOUCHU
€MOIMOHAIHY peakiuu. ToBa ce mocTura 4pe3 KoH-
KPETHU TM3aifHepCKH pemieHus. Taka Harp. KomIia-
Hugta Mailchimp xBanu morpeOuTeNnuTe CU M UM
Ka3Ba, 4e ca Ce CIIPaBUIIM yJIECHO C 3MPAIIaHETO Ha
uMein upes3 purypatusHo ,,Jlait met!“ (dwur. 3 nsaB0).
KommanusiTa U3nos3Ba IMEHHO Ta3u Mayka nooeia
3a motpeduTens, 3a 1a Ch3Aaze MOJOKUTEIHA eMO-
[IMOHAJTHA BPBh3Ka C HEro M Jia To Hakapa Jia ce yyB-
cTBa oOleHeH. Peakuusara Ha noTpebuTEeNnHTE CE
BIKza Ha Dur. 3 1CHO — Te OTroBapsT Ha M03/paBa.

High fives!

Your campaign is in the
send queue and will go out shortly.

Due. 3
N3zrounuk: https://www.helpscout.net/blog/

customer-service-tone/.
ITocnenno Bnu3ane Ha 08.09.2016 T.

Bceuuky HaOI01eHMs TOKA3BaT KOJKO 3HaUYKMMa €
posiTA Ha EMOLHUUTE MpU pabdoTa C PA3TUUHUTE
poaykTH. ToBa ce OTHAcs C Olle MO-TroJisiMa CUJIa 3a
B3aMMOJICHICTBHETO MEXIy MOTPEOHTENs W EJeKT-
pOHHHTE IIPOLYKTH, KOUTO Ca Ha I1azapa OT CpaBHH-
TEJIHO MaJIKO BpEME€ M M3BECTHA 4YacT OT MOJI3BaTe-
JIUTE BCE OIIE€ HE Ca JOCTaThbYHO MOATOTBEHU U
cpemiar ompeneNieHH 3aTpyTHCHUS MpHU padoraTa C
Tsx. MHTEepdefChT U CBBP3aHUAT C HEro TrpaduucH
JTU3aiiH ¢ IMEHHO BH3yalHAaTa BPh3Ka ¢ OTPeOUTENs

¥ TOW 3aJIBIDKUTENHO TPSIOBA [1a € Taka 0(OpPMEH, Ue
Jla IPEAN3BUKBA Y HETO MOJIOKUTEITHA EMOLIMH, 3a J1a
“Ma BHCOKa e(pEeKTHBHOCT MpU padoTara C ENeKT-
POHHHUTE YCTPONCTBA.
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I LIKE IT, I LIKE IT NOT?!

The influence of the interface design
on the emotional user’s perception

Rada VALTCHEVA

Department "Machine Elements and Non-metallic Constructions", Technical University—Sofia, Bulgaria
e-mail: rvaltcheva@tu-sofia.bg

Abstract: The article discusses the usability and emotional experience of users during their interference with graphical
interfaces and their designs. Each product is designed to meet specific needs. The graphical interface design should not
have any negative influence on the consumer. This means it should be intuitive, convenient, easy to operate with and should
contribute to a positive emotional experience. The use of the products would be more efficient, and the user will achieve
better results.

Keywords: interface design, usability, user experience, emotion
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“YOU HAVE REACHED YOUR DESTINATION”

EMouuoHaIHOTO Bb3elicTBMe HA MHTepPelic-qu3aiiHa
HAa AaBTOMOOMJ/IHATA HABUTAMS BbPXY NOTpeOuTe 151

Pana BBJIYEBA
Karenpa ,,Mammnuy egeMeHTH 1 HeMeTanHu KoHeTpykuun'™, Texunueckn yauBepeuret — Codusi, bpiarapust
e-mail: rvaltcheva@tu-sofia.bg

Pesome: HampaBeno Ge n3cieqBane Ha eMOLMOHATHOTO Bh3ACHCTBHE Ha HHTEpdelic-au3aiiHa Ha aBTOMOOHIHUTE HaBU-

TrallMOHHU ychOﬁCTBa BBPXY l'IOTpCGI/ITeJ'IH. To BriHOYBa IMPOBEKIAHETO HA AHKETA, B KOATO YYaCTHUIIUTE UMaxa 3a 3aJada

Ja U3KaXXaT MHEHUETO CHA U J1a CPABHAT BB3MOXHOCTUTC U XaPAKTCPUCTUKUTE HA TPU Pa3INIHU aBTOMOOWMIIHA HABHTa-

IIMOHHHU yCTpOIcTBa OT eauH Kiac. bsixa UM 3amaBaHu KakTo OOLIM BBIIPOCH, KOUTO 05iXa CBBP3aHM C NMPEANOUYUTAHUATA

UM, Taka U Osixa MpOUTrpaHu pa3JIMYHU CUCHAPUU C KOHKPETHHU 3a1a4U. Pe3yJITaTI/ITe Osxa AHAJIM3UPAHU U Ca IPEACTAaBCHU

TYK B rpadu4eH U TabJauyeH BULL.

KnrouoBu nymu: uarepdeiic-an3aiiH, H0I3BaeMOCT, TOTPEOUTEICKO NPESKUBIBAHE, EMOIINS, aBTOMOOMIIHA HABUTAIIHS

Tpwreare Ha nbpT. UMaTe 111, HO Kak Ja CTUT-
HETe N0 Hes Mo Hai-OBp3us m Oe3mpodiieMeH Ha-
guH? Tyk waBa Ha TMOMOIN aBTOMOOWITHATA HABH-
ranus. Oco0eHO KOraro € Hemo3HaT Tpal WiIH
MapuipyT, TS yJecHsBa mo(bpopa U My IO3BOJISBA
Jla ce KOHIIEHTpHpa BbpXy mbTs. Ho kakBo mpasuTe,
KOraTo HaBUTalUsATa HE IPaBU TOBA, KOETO Hckate?
['ybure ce B MEHIOTO MM Ce CTUTra [0 OLIe
IO-JIOIWs BaApHUAHT — Fy6I/ITe CC€ Ha II'bTA U HEC O0C-
TUTaTe KpaiHaTa 1ell WM 4yBaTe MO3HATOTO ,,lIpe-
u3zuucngBane. dpycrpupate ce. HaBuranusra ce e
IIpEeBbpPHATa B MPOXYKT, KOHTO IIOJI3BaMe€ MOYTH
BCEKHU JICH M CE 0YaKBa /1a HAaBJIM3a BCE MIOBEYE BHB
BCEKHMIHEBHUETO HM C oIl MoBede (YHKIUH U OT-
roBopHOCTH. JoOpusAT AM3aliH Ha HaBHTanuATa OU
ce BB3IpHEN A00pe OT MOTPEOHUTENNTE, a JOMIHUAT
JM3aifH Ou JTOBEN IO YyBCTBO Ha Heydosiemseope-
HOCm W HEHY)XHHU TPYJTHOCTH IIpH yroTpeoda.

Ionzéaemocmma npu rpaduyHAsT MOTPEOHUTEN-
cKkM uHTepdeiic Ha aBTOMOOWJIHATa HaBUTAIMS
TpsiOBa Ja otroBaps Ha cienHuTe n3nuckBanus (Eric
Reiss 2012):

1) na e pynkuuonasen

VYcrpoiicTBoTO HaucTHA TpsibBa na pabotu. by-
ToHHWTE TpsAOBa na (QYHKIMOHUpAT, KOTaTo OWBaT

HATHCKAaHU, a TBY-CKPaHBT Ja pearupa, KOraTo
TpsiOBa. TpsiOBa 1a MOXe Jia ce BbBEC KpaiHa 1/HiTH
MCEXKIWHHA 1EJI, a HaBUrauuATa Ja U3NBJIHU IIPEI-
Ha3HAYCHUETO CH, KaTO HACO4HU MO(bOopa.

2) 51a e aganTHBEH/0OT3UBYUB
[Tom3Barenar 3Hae, 4e yCTPOWCTBOTO pabOTH, a TO

OT CBOSI CTpaHa ,,3Hae™, KbJIe U KaK Aa paboTH.

3) na e eproHOMHYEH

[Ton3BarenaT necHO MOXeE Ja BUIM, HATHCHE,
3aBBPTH U T.H.

4) na e ynoben

Bewnukn ¢yHKIMM ca TaM, KBJIETO TpsiOBa Ja ca u
KBJIETO TIOTPEOUTEIISAT OYaKBa Jja Obaar.

5) na e AocTbIIEH M yNOTpeOUM 3a BCEKHIO
(foolproof, T.e. ,,kaTo 32 HIAUOTU)

JusaiiabpT TpsiOBa 1a momara Jia He ce JOIMyCKaT
IpELIKH.

1. MPOBEJIEHATA AHKETA
N PE3YJTATHUTE OT HEA

TToaroroBkara Ha aHKeTaTa BKIIIOYBAIIE W3SCHS-
BaHe Ha EMOIMHWTE, KOWTO HCKaM Ja H3CJECIBaM.
OCHOBHHUTE €MOIINH ca padocm, mved, Cmpax, om-
epaujenue, usHenaoa, 2Hsae U npespenue. Jlpyru u3-
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TOYHHIM BKJIIOYBAT M 0OcMa eMoLust — 170606. Haxon
OT CeIEeMTEe OCHOBHH E€MOIMH 3BYYaT IpeKaJeHO
KpaifHo, 3a 1a ObJaT U3MUTaHU 10 BpeMe Ha padorta
cbe codryep — Harp. omepawenue. Taka cieq KOH-
cynrammu ¢ npod. n-p Cons KapabenboBa, nperno-
JaBaTeJKa IO IMCUXOJoThs BbB Puimocodckus ¢a-
kynrer Ha Codwmiicku ynusepcurer ,,CB. Kiumenr
OXpuacKku®, CTUTHaX J0 3aKIIOYEHUETO, Ye TOoTpe-
OuTennTe Ha ABTOMOOWIHHM HABHUTAIIMOHHH HHTEP-
(eficu MoraT na TOYYBCTBAT CJICTHUTE IBOWUKH
E€MOIIMOHATHY TPOTHBOTIOIOKHOCTH:

YAOBJIETBOPEHOCT ~ HEYIOBICTBOPEHOCT,

MpUATHA U3HEHA/Ia ~ pa30yapoBaHHe,

CIIOKOWCTBHE ~ HECIIOKOMCTBHE/CTpEC,

CaMOYBEpPEHOCT ~ OE3IIOMOIIHOCT,

3aJI0BOJICTBO ~ Cpam,

MOTHUBHPAHOCT ~ JEMOTUBUPAHOCT,

panocT ~ rHsiB.

ChC CUT'YpHOCT MMa U HIOAQHCH Ha JIPYyTH €MOIHH,
HO J1a TIPETIOJIOKIM, Ye TaKa OCHOBHHTE Ca TIOKPUTH.

B xoma Ha paboraTa cu 1Mo Temara MOATOTBHX
€/IHa aHKeTa, C KOSATO MCKaX Jia M3SACHS KaK eMOIIHO-
HAJTHOTO BB3/ICHCTBHE HA HABUTAIMOHHOTO YCT-
POWICTBO JEHCTBA BBPXY BE3NPHUATHATA U ITOBEICHU-
€To Ha moTpebuTens. B 1eHThpa Ha M3CIEIBAaHETO €
odopMIIEHUETO HAa HHTEpdelica U CBEP3aHOTO C HETO
E€MOITMOHATHO BB3ACHCTBHE BBHPXY YYACTHHIIUTE U
e(EeKTUBHOCTTa OT B3aUMOJICHCTBHETO MEXIY TSIX.
Kpaiinata nen Ha IpsUIoCTHaTa pa3paboTka e ja ce
HaMepsT HaYWHHU 3a ONTUMHU3UpAHE Ha TpadUuHMs
J3aiiH Ha nHTepdeiica B ChOTBETCTBHE C [TOKA3aHNUTE
pe3yiTaTH OT MPOBEACHUS SKCIIEPUMEHT U BCIICACT-
BUE HA HAIPaBEHHS B3 OCHOBA HA TAX aHAJIH3.

3a IpOBSKIAHETO Ha aHKETaTa M3IONI3BaX TPU HABH-
TALMOHHM YCTPOWCTBA OT €IMH U ChIUM Kiac — TomTom
Go 610, Garmin niivi® 3597LMT v Becker Active 6 LMU
Plus. C ornen Ha monmTHKATA, CBBP3aHA C U3IIOI3BAHETO
Ha (pupMeHHTE UMEHA Ha TIPOJYKTHTE, B Ta3H CTATUS TH
Hapudam ,,YcrpoiictBo 1% ,.YcrpoiictBo 2 u ,,Ycr1-
poiicTBo 3%, KaTo Ta3u HOMepalMs He OTroBaps Ha peria, B
KOMTO CbM TH TIOCOYWJIA B MPEIXOJHOTO HM3pEUCHHUE.
OrmcaHaTa TyK aHKeTa € ITbPBH €Tall OT TOBA MPOyYBaHe.
Cera T Oerie mpoBeneHa CTaTUYHO, & HE B PEATHUTE

IIBTHH yCIoBUsL. HsiMa kak 1a ce HarpaBy MacoBa aHKeTa,
Thii KaTO YYacTHHIIMTE TPsiOBa J1a M3IOJI3BAT MHIUBUIY-
AJTHO HABHTAIOHHUTE YCTPOMCTBA, KOMTO Ca BKJTIOUCHH B
W3CIIE/IBAHETO, & U 33/1aBAHETO Ha BBIIPOCU OT aHKETHOPA,
HalpyMep TIpU M3MOI3BaHE Ha TEXHHWKara ,,5 Whys™ 3a
JIOCTHTaHE JI0 KOpeHa Ha Ipo0siemMa ¢ Ll chOmpane Ha
o0patHa MHpOpPMAIHSA OT TIOTPEOUTEIUTE € BB3MOXKHO
CaMo TIPH JIMYEH KOHTAKT C BCEKH €IUH OT YYaCTHHIIUTE.
Bcekn ot aHketnpanurte pabotele ¢ ycTpoilcTBara B
MPOABIDKEHUE CPETHO Ha 2 acTpoHOMHYHM 4yaca. Opra-
HU3MPAHETO Ha YYACTHULM Oellle CPaBHHTEIHO TPYIIHO,
THii KaTo B HAIIETO 3a0bP3aHO M aHTKUPAHO CHBPEMHE
BCEKH YOBEK IECTH MUHYTHTE CH, a Jla He TOBOPUM 3a
yacoBe. Bee mak ycrsix ia Hamepsi IOOPOBOJILIH, KOUTO
OTKJIMKHAaxa Ha Monbara Mu. Ha criezain eran Bp3HaMe-
psiBaM ]2 TIPOBEZA AHKETaTa B PEAHU ITBTHH YCIIOBHS,
KOTaTo Hai-sICHO IIIE M3ITBKHAT OHE3H XapaKTePHCTHKY Ha
uHTepdEtica, KOUTO ca 3aTPyIHUTETHH W OOBPKBATIIHL

Yuactaunmre 0s1xa MoOpaHy Taka, ye 1a OTrOBapsIT
Ha IierieBaTa rpyma. Tosa ca Xxopa, KOMTO ITbTyBaT, He ca
eKCIIepTH, UMaT KOMITIOTBPHH IO3HaHMs. Beudku Osixa
BBB Bb3pacToBara rpymna ot 27 10 35 roquHu, Kato Te He
0s1xa monOupany 1o npodecus wim oopasoBaHue. Bl
PEKH TOBa BCHHYKH ca C BuUclle oOpasoBanue. Equn ot
yuactHuImTe Oerie 6e3 mohbOpCcKa KHIKKA, HO U3IIO0J-
3Ba YECTO MPUIIOKEHNETO 32 HABUTALWS Ha Tee(hOHa CH.

[IpenBaputennure pesynarature ca Ha Oazara Ha
IIeCTIMa aHKETHPaHU. B nurepaTypHUTE M3TOYHMIM
CE M3THKBA, Y€ IIPU TECTBAHE HA MOTPEOHUTEIICKO IIpe-
JKWBSIBAHE W TIOJ3BAEMOCT Ca JIOCTAThYHU 5 yJacTHH-
1y, 3a Aa pa3kpuar 80% OT rpelkuTe Wik TeHIeHIIH-
uTe npHu padora ¢ AaneH rpaduueH MOTPEOUTEICKU
nnTepdeiic (Bx. Jacob Nilssen 2012). ToBa TBEpaeHHE
ce MOKpUBA U ¢ MouTe coOcTBeHn HabmoxneHus. Cien
M3ITBJIHEHNETO Ha 33Ja4uTe OT HSKOJIKO aHKETHUPaHH,
pe3yJTaTuTe 3aroYHaxa Jia ce OoBTapsIT.

2.1 Pe3rome Ha HaOJII0JCHUSITA HA AHKETHOPA

Yyacmuux 1 (xena, 27) He Oerre paboTwia HU-
kora ¢ GPS-naBuramus, ocBeH OT BpeMe Ha BpeMe ¢
Google maps. B HauanoTo u3NHUTBAIIE W3BECTHU
3aTpyAHCHH C M3INBJIHCHUETO Ha 3aaaduTe, HO C
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BpeMeTo Obp30 ce opueHtHupa (learning curve). Taka
¥ CTHTHA JI0 3aKJIFOUYCHHUETO, Y€ TIOCIIC0BATEITHOCTTA
Ha TeCTBaHE HA MPOAYKTUTE, OM MOTJa J1a TOBIHIC
Ha pe3yJTaTHTe, ThH KAaTO C IBPBHS MPOAYKT CE€
crpaBu Haii-0aBHO. MIHTepecHa Oerie mbpBara 1 pe-
akius 3a Ycempoticmeo 3 (10 BpeMe Ha U3IBIHEHUE
Ha 3amauda 2. Ilvpseu enewamnenus). Okaza ce, e
ycTpoHcTBOTO ¥ gomana. bep3o ce opueHTHpa B
MeHioTarta. [1o BpeMe Ha M3IThIIHEHHETO Ha 3aaquTe
ce TMPOMEHM Harjlacata M KbM I0-CKOPO HEraTHMBHA,
TB Karo Oemre yceTmia, 4e paborata ¢ ApyTHUTE
MPOAYKTH € TMO-IOTPEOUTENICK OpHEHTHpaHa B
cpaBHeHUE C Ycmpoiicmeo 3, KOETO € ¢ A0CTa CTa-
poMoJieH Au3aiiH.

Hal-BHCOKH OIICHKH.

Yempouicmeo 1 ce okaza c

Y4yacTHUUKaTa BUAUMO (Upe3 M3pasa Ha JIMIETO
CH) NOKa3Ballle TIpH YCIIEIIHO 3aBbpllieHa 3a1a4a, ye
HAaCTPOEGHHUETO € JA00po, HUBOTO Ha 3aJI0BOJICTBO CE
nokaypamre. JIokaTto mpu MOSIBUIM CE CI'BHKU B YC-
MIEITHOTO 3aBbPIIBAHE Ha 3aJaunTe ce GppycTpuparie
1 Cce JoNaBsIIe HECIIOKOWCTBO, N3HEPBEHOCT U pas-
npasaenue. KM kpast Ha aHKeTHpaHeTo (ciern 630
JIBa Jaca) Ts 3all04Ha, 10 HEWHH JyMH, a CKydac H
MpeTyna IMocjieHaTa 4acT NpH 3ajadure Ha Ycm-
poticmeo 3. BeIIpeku ToBa I'l 3aBBPIIHU YCIELIHO, HO
6e3 ocoOeHo xKellaHue.

Yuacmnuk 2: YaactHuk 2 (MBX, 27) 4ecTto mb-
tyBa. [lo Bpeme Ha MBTyBaHHsATA W3IOJI3BA MPHIIO-
»eHue Ha cMapTdona cu. Tol Oerre mo-cIbpkaH npu
u3passBaHe Ha emonuute cu. CrnpaBu ce MHOTO
nobpe u 6bp30 ¢ Bemukw 3amadn. OreHkata My 3a
Yempoticmeo 1 Gemie Haii-Bucoxa. 3a Yempoticmeo
3 wW3moN3Ba AyMHTE ,M3TJSKIa €BTHHO®, ,.Jebena
pamka“, ,He e responsive”, ,OBpBEHO €,
,»Back-0yToHbT € rageH” u ,,Back-OyToHBT € cenc-
KM, YYacCTHHUK 2 MHOTO Xapeca pa3nol0KeHUETO Ha
OykBute (moapendara Ha KiaBuarypara) Ha Ycm-
poticmeo 1, KakTo U ISUIOCTHHSA U3IJIE] U KapTHTE Ha
YCTPOUCTBOTO.

HckpeHo ce 3abaBisBaiie Ha QyHKIuUsATA 32 Tia-
COBO YIIpaBJIeHHE. 3aurpa ce 0P U3BbH 3a/ajicHaTa
3amaya. Omura ce Jna ce o0aaud Ha MPUATEN upe3
riacoBa kKomauaa (¥Ycmpoticmeo 2), HO yCTpOWCT-

BOTO HE pa3No3Ha MMETO (CHTYPHO C€ IbIDKH Ha
TpyJHAaTa MHTEpIpeTalus Ha OBITapcKd HMeHa OT
ycTpoicTBOTO). BBIIpeku ToBa Oerre pa3eceneH. Ha
BBIIpOca ,,Kak ce € modyBcTBan Cie YCIEHIHO 3a-
BBpIICHA 3a7a4u?‘ OTTOBOPHT Oemie ,,CTpanHO! .

Yuacmnux 3: Yaactauk 3 (MBXK, 35) Oerre MHOTO
CTapaTeNieH W CIIOKOEH 10 BpeMe Ha M3IBIHEHHETO
Ha 3aaunTe. MHOTO 0OCTOWHO M ¢ MHTEPEC pasriieaa
BCHUKN MeHIoTa. HuTo enHa ot 3amaunTe He ro M3-
HEpBU JIOPH W Jia My OTHEMalle IOBE4Ye BpeMe 3a
3aBbpuIBaHeTo M. [IbpBaTa peaxkuus 3a Yempoiicmeo
3 Oemre, e e ,,ppBeHO” . He My xapeca, ue e ¢ pe-
3UCTHBEH EKpaH U HsIMa MynTUTHY. IHTeperchT My
ce cTopu mpeTpynan u oobpkaH. [Ipu Bcuuku HaBu-
ralyy uMaiie rnpoojeM ¢ BbBEXKIAHETO Ha JOMalll-
HUSI CH afpec, KOWTO HE H3IHU3alle KaTo OIIHS.
Bwnpeku To3u HEyCIEX TOBa MO-CKOPO IO MOTHUBHpPA
na ce cnpasu. OnmuATa 3a IIaCOBO YNPABICHUE MY
ce cTopy M3nHIIHA. [ TTaBHOTO ycelmane, cies BesiKa
3a7a4a, Oele y10BIeTBOPEHHE.

Yuacmnux 4: Yaactauk 4 (Mbx, 29) Oemre MHOTO
THPHENMB M TOApoOEH 1o BpemMe Ha Onm3o
2-yacoBOTO aHkerhpane. ChbMHsBa ce, 4e €1HA Ha-
BUTanMs OW W30pana MO-TOJAXOMAIl MapIipyT OT
HEro, 3aTOBa B CBOSITA IPAKTHKA 5 M3I10JI3Ba CAMO 32
Jla ce OpUEHTHpa KbJIE CE HaMHpa U KbJIe TPsOBa Ja
CTHTHE, T.e. BhOOIIEe He MOom3Ba (QyHKIMATA 3a Ha-
Burupase. M3paszsBaiie KaTerOpUIHNA CUMIIATHH KbM
Yempoticmso 2. Ha mociegao MscTO mocTaBu Yem-
poticmeo 3, KbICTO HE Xapeca pe3UCTHBHUS TUCTIICH
U ,,uepBEHOTO Kommye otnpex . Hapeue ro ,,xuraen.
Cnopen HeroBute BWXKIaHUA Ycmpoticmeéo 2 e
CTHJIHA HaBHTALMsI KaKTO 110 OTHOIICHHWE HA BBHHII-
HUS BHI, Taka u Ha uHTepdeiica. HactpoeHuero my
10 BpeMe Ha aHKETHPaHETO Oellle Beceno, MHOTO Ce
ycMuxBaile u 3abapisiBamie. Heycrex npu naneHa
3ajia4a He My pa3BaJsillie HACTPOSHHETO.

Yyacmuux 5: YaactHuk 5 (xeHa, 29) craparenHo
MIOIIBIIHY aHKeTaTa. HacTpoeHueTo i1 mo-ckopo He ce
MIPOMEHSIIE MIPU yCeX u HeycneX. EMormute i Osxa
caspxanu. Kareropuuna oeine, ge st 1pa3HAT BCHIKH
3BYIH JIOPH M TPENYIIPEAUTENHN (Harp. Ha OyTOHH,
TJIACOBH KOMaHIH U JIp.).
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Yuacmunux 6: Yyactauk 6 (xeHa, 28) Oere MOTH-
BUpaHA Jla Ce CIPABH YCIICIIHO ChC 3aqaunte. Korato
HEIo He M ce MOJTydaBalle, IMoKa3Balle pa3odapoBa-
Hue. Ycmpoiicmeo 2 11 ce CTOpU MaJIKO MO-3aCyKaHo.
Kaza, ue uMa moBeye MEHIOTA M ¥ € MO-00BPKBAIIO B
cpaBHeHue ¢ Ycmpoucmeo 1. ,,Ycmpoiicmeo 3 e
Hai-ThI0 . Koraro oTkpHelie HsIKOsl HOBa (QyHKITHS, CE
M3HEHABAIIIC MPHUIATHO, KOCTO I'0 MOKAa3Ballle M Bh3K-
JWKBAILe ¢ ,,Aaaal“. Briewatmu ce, e Ycempoiicmeo 2
MOJKe J1a Ce 3aBBbPTa KaKTo B IIOPTPET, TaKa U B MEH3aX.
Kaza: ,,Yyy, T0 ce BbpTH®.

2.2 Pe3y1TaTH OT aHKETATa

2.2.1 Pe3yaraTu oT 3aga4ara:
»OTOe/Ie:keTe PYHKUMUTE U HACTPOIIKUTE
HA HABUTANMSITA, KOUTO H3MoJI3BaTe!*

Kakro ce Bmxknma, roiasMa 4acT oT (yHKIHMHTE,
KOHTO ce TIpejuIaraT, BhoOIIe He ce u3rmon3Bar. Toa
ce JBIDKM OCHOBHO Ha TOBa, Y€ IOTPEOHTENNTE HE
3HaAT, Y€ YCTPOHUCTBOTO Mpeasara TaKuBa BB3MOXK-
HOCTH, U Ha (haKTa, 4e aKko Hell0 My ce CTOPH IIpe-
KaJICHO CJIOKHO (HaIlp. INIaCOBO YTpPAaBIIECHHUE), MOT-
peduTeNIAT HAMA Ja OTHEIH BpeMe, 3a Aa pasydH TO
Kak zeicTBa. Tol mpocTo HAMa J1a IO U3I10JI3Ba.

2.2.2 Pe3yJaraTH, 0T 001IMTE BHIIPOCH:

Ha Brrpoca ,,Ako MoskeTe 1a 106aBuTe HYHKIMN
KbM CTaHIApPTHUTE 3a BCSKA HABUTAIWSA, KOM OMxa
6mm Te?*“ oTroBOpHTE Os5IXa CIIETHUTE:
® KpaTko orucanue u cHuMKa Ha POI (3abenexuren-

HOCTH)
® KpaTKO OMNHCAaHHE Ha JbpXaBaTa — BalyTa, IBTHU

Ne ®ynkuus Pymicut, TaKcu 1 1p.
KOHTO U3M0JI3BAT
JIA HE
1 Hasurnpare 5 1 A Ha BBHOpoca ,,Koraro paborure ¢ GPS-nHaBura-
By TyT/cuHXpOHH3aLHs ¥, KakBO By n3HepBs1?* OMydHX TaKMBa OTTOBOPH:
5 | ©APYTO CJICKTPOHHO 1 5 ® M34e3BAHETO HA CUTHAIA
ycrpoiicTBo (cMapTdoH,
nanTTom, Tabuer H Ap.) o 0aBHO 3apek/IaHe Ha KapTaTa
3 [Mapxupane 1 5 ® HEaKTyaJu3UpaHu KapTu
4 | Undopmauus 3a paduxa 3 3 ® IOCTOSIHHHTE 3BYIU U TIPEIYTIPSIKICHUS
5 AKTyanusupaHe Ha 3 3 o mICaTa Ha HEGO
KapTHTe pMaiysl 3a TpajCKu TPaHCHOPT B
6 Omus ,,ITomonr™ 2 4 TMEMIEXO0JACH PEXXUM
7 Onunus ,, Tepeu’ 6 0 ® TpelieH MapIpyT
Hocnennu
necruHanuu/,, Knie coM
8 « 4 2
6un?*“/Mowute 2.2.3 Pe3yJTaTH, IPH KOUTO € 3aCHYAHO BpeMe
Mecta/MouTte MapmpyTu
9 Texymr mapmpyT 5 2
THacoso 1. BeBeskaane Ha JomMalleH ajgpec (sec)
10 | ynpasnenne/I'nacosa 1 5 Yemp. 1 Yemp.2 Yemp.3
KOMaH/1a YyacTtHuK | 132 21 88
POI (points of interest YyacTHuK 2 27 115 70
11 | ‘MHTepecHH U BaXKHH 2 4 VYuactauk 3 Outlier
3a mopopa mMecra’) Yuacrnuk 4 31 52 34
Bupryaiso YyacTHUK 5 105 134 65
12 | naBurupane//lemomnyckane 4 2 YyacTHUK 6 82 29 46
a H3TIeAa Ha MapiipyTa AVERAGE/MEAN| 75 70 61
13 JloGaBsiHe Ha crimpKa 1 5 STDEV 46 51 21
B MapripyTa 90% CI 33.784 37.736 15.514
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120

Pesynrature ot paborara ¢ Ycempoiicmeo I n
Yempoiicmeo2 ca cxomuu. HabmromaBa ce mo-To-

100

Task time, sec
(=)}
[e]
|

Yerp.l ®mVerp. 2 Verp. 3

JsIMa pascelika Ha JaHHUTE IpH Ycmpoticmeo .

3. M3no3Bane HAa QYHKOUATA
»BJIYTyT-BpBb3Ka MeKIy yCTpoiicTBaTa
U cMapTdoH “ (sec)

AHanu3bT Ha pe3y/TaTHTE MOKa3Ba, 4Ye y4acT-
HUILIUTE Ca Ce CIpPaBWIM Hai-Obp30 C MOCTaBeHaTa
3amayda npu Yempoticmego 3. ChIIo Taka MOXe Ja ce
TBBP/H, Ye PE3yIATATUTE, OIYyUYSHN OT YYACTHHIIHTE,
ca Hai-ONMM3KH €IMH 0 JPYT, KOSTO FOBOPH 33 BU-
COKa TTOBTAPSIEMOCT — MHAYe Ka3aHo, TyK CTaBa Jyma
3a e[JHAKBO MacoBO pearupane. J[oOpusT pe3ynrar Ha
Yempoticmeo 3 ce npmxu odeBHIHO Ha 10o0Ope op-
TaHU3UPAHO MEHIO U ITBT A0 ChOTBETHATA (DYHKIHSL.

2. M3noa3BaHe Ha pyHKIMATA
,» 1 JIaCOBO ynpasJieHue* (sec)
Yemp. 1 Yemp.2 Yemp.3

Yyactauk 1 20 54 /

YyacTauK 2 14 90 /

VYuactHuk 3 152 63 /

VYuacTauk 4 51 51 /

YyacTHHK 5 127 102 /

VYuactHuK 6 23 70 /
AVERAGE/MEAN 65 72 /
STDEV 60 20 /
90% CI 40.2877 14.979 /

120
100

2 50 T

5]

£ 60—

-4

= 40 —

20

20
0 .
Verp. 1 mVerp. 2

Yemp. 1 Yemp.2 Yemp.3
VYyactauk 1 / 104 71
YyactHuk 2 / 43 75
VYyactHuk 3 / 62 88
VYuactauk 4 / 65 46
VYyacTHuk 5 / Outlier
VYuacTHHK 6 / 49 | 37
AVERAGE/MEAN / 65 63
STDEV / 24 21
90% CI / 15.994 14.23
100
o S0
Z
< 60
=
=
2 40
e
=
= 20 |
0 -
EVerp. 2 BEVcerp. 3

ITpu Ta3um 3amada CperHOTO BpeMe 3a 3aBBpIIBa-
HETO U MeXIy Ycmpoiicmeo 2 m Ycmpoiicmeo 3 €
eIHaKBO. Ycmpoticmeo I HIMa TakaBa (QyHKITHA.

4. CMsiHA Ha SIPKOCTTA (sec)

Yemp. 1 Yemp.2 Yemp. 3
VYyacTHuk 1 92 11 26
YyacTHuk 2 21 4 49
VYyacTHuk 3 33 14 23
VYyactauk 4 34 6 25
YyacTHuK 5 18 10 35
YyacTHuk 6 27 10 36
AVERAGE/MEAN 38 9 32
STDEV 27 4 10

90% CI 18.428 2.6488 7.2024
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Paga BbJIUEBA

[=)]
Q

w
o 9

[

Task time, sec
(3] w =
[a] [an]

OTHOBO YYaCTHHUITUTE CE CIIpaBUXa Hal-OBP30 ¢
Yempoiicmeéo 3. B ToBa oTHOIIEHHWE MOXeE Ja ce
MPeanoaoXKu, 4Ye AW3aiHBT Ha HHTepdelica e
1o-100pe OpraHu3upaH U ce Bh3NpueMa 1mo-0bp30 oT
MOTpeOUTENHTE.

0 -
0 . ﬁ 6. CMsiHA Ha cWJIaTa Ha 3BYKa (sec)
Vemp.1 mVep 2 mVem 3 Yemp. 1 | Yemp. 2 | Yemp. 3
; ’ ; T ; ’ YyactHuk 1 158 11 10
SlcHo ce BWXKZa, uYe 3ajadara Cce WU3MBJIHSIBA Yactic 2 67 1 10
’ YyactHuk 3 69 16 8
Hail-0bp30 Ha Ycempoiicmeo 2. ToBa ce ABIKH Ha VaacTHiK 4 79 9 5
CPaBHUTEITHO MAJKO Ha Opoil omeparyu, KOWTO ca VyacTHuk 5 22 9 16
HY>KHHM 3a IPOMSIHA Ha IPKOCTTA Ha JUCILIES. VYuyactHuK 6 104 20 9
AVERAGE/MEAN 83 13 10
STDEV 45 4 4
5. CmsiHa Ha e3HK (sec) 90% CI 30.411 3.2455 2.659
Yemp.l | Yemp.2 | Yemp.3
VYuacTHuK 1 30 36 12 120
VyacTHUK 2 13 29 15 100 1
YuacTtHuk 3 36 36 7 ¥
YyacTtauk 4 18 15 14 3 80 +—
YyacTHUK 5 43 36 28 E 60
VyacTHHUK 6 26 23 53 %
AVERAGE/MEAN 28 29 22 ﬁ 40
STDEV 11 9 17 20
90% CI 748564 | 6.403 | 12.455 0 L e
Verp.l mVemp. 2 mVerp. 3
40
]
¥ 130 T T ITo oTHOIIEHHE HA Ta3W OMILMS SICHO MPOJIUYA, Ye
) l MPOBEXKJAHETO Ha aHKETaTa B CTATUYHO MOJIOXKEHUE
-E 20 — — HE MOXe Ja aane oOekTUBHH pe3yiratu. Haii-,3me™
= ce OKasa OllEHKaTa Ha y4acTHUIUTE Npu Ycmpotic-
ﬁ 10 1 meo 1. MOeTo IPENOIOXEHUE €, Y€ B ACHCTBUTEIHU
0 - 'BTHUA YCJIOBHS PE3yNTATUTE I ObIAT PasIHyHH,
Vep.1 mYVerp. 2 Verp. 3 TBHHU KaTo TOiaBa e MoraT Jia c€ OT4eTaT JIeHCTBHU
TEJTHUTE CTOMHOCTH IIPH peasiHa 00CTaHOBKA.
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2.2.4 Pe3y1TaTH Ha €EMOLMOHATHOTO CHCTOSIHUE

BLBEeKTAHE HA JOMAIIEH apec
H CTAPTHPAHE HA (YHKIHATA 33 HABHTHPaHe

TIPHATHA CIOKOH- camo- 2300E0T-

VIOBJIETEO- MOTHEHDa- pagocT
perRe HIEEHITA CTEHe VEEPEHOCT CcTBO HOCT
7
6 *
*
m O ‘ *
)
| *
* o &
a o L
3
2
1
HEYAOEIETEO-  pa3odapo- HECMIOKOHA-  Dezmonom- cpam ZIEMOTHEHDA- THAB
peEEE E3HHE CTEHE HOCT HOCT
#Verpoficteo 1 M Verpodicteo 2 Verpofictso 3
BIyTYT-Bpb3Ka MeKIY YCTPOHCTBOTO H TeJled)on
VZOBTeTBO- TIpHATHA CITOKOR- caMo- 3a7oBOT- MOTHEHpa- pagoct
perHe H2HEHATA cTBHE VEEPEHOCT CIBO HOCT
7
6
n

L 2

perne

P p - cpan JEeMOTHEHpA- rHIB
EBaHHE CTEHE HOCT HOCT

#Verpoticreo2 M YcrpolicTEo 3

EmounonanHoro mpe-
JKUBSIBAHE € HaN-TIOJIOXKHU-
TEJHO Ipu Ycempoticmeo 1,
ClIeIBaHO OT ¥Ycmpoiicmeo
3, a Ha TIOCIIETHO MSICTO CE
Hapexnaa Yempoiicmeo 2.

EMonmonanHoro c¢bc-
TOSIHHE Ha y4YaCTHHIUTE
IIPH Ch3JaBaHE HA BpPB3Ka
MEXIy YCTpPOHCTBOTO H
TenedoHa € eJHAKBO MEX-
ny Yempoiicmeo 2 n Ye-
mpoticmeo 3.
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Paga BbJIUEBA

I1acoBo ynpaB.ieHHe

VIOETETEO- NpHATHA CTIOKOH- caMo- 3300BO0M-  MOTHBHPd-  pagocT
peHEE H3IHEHATA CTEHE YBEPEHOCT cIEO HOCT
'Y
* *
[ ] o
v
* ]
* ]
L
|
HEYNOBNETBO-  DPaz0dapo- — HECTIOKOH-  GeamoMom- cpam JeMOTHEHpa-  THTB
peHHE BGHHE CTEHE HOCT HOCT
@ vcrpoiicteo 1 M Yorpoiicteo 2
IlepcoHaTH3IANHA
VAOBTETEO- npusTEA criokoii- camo- 370EOT-  MOTHEMpPA-  pagocT
peERe H2HeHAOA cTEHE VEEPEHOCT cTBO HOCT
A d
* *
n *+
i hd
n
| n
u u
*
HEYIOEIETEQ- pazogapo- HECTIOKOH- U_ESHDMUE[' cpam JEMOTHEHDA- THAE
PEHHE BaHHE CTBHE HOCT HOCT

#Verpoficteo | M Verpoficteo 2 Verposicteo 3

OyHKIUATa 33 TJa-
COBO YIpaBJIEHUE € Hall-
yIIOBJIETBOPSIBAIIA 32 IO-
Tpebutens npu  Yem-
poticmeo 1. Yempoticmso
3 He Tmpemiara Ta3u
GbyHKIMSL.

B knacauusta Ha mBpPBO
Msicto € Ycempoiicmeo 1,
clenBaHo OT Ycmpotic-
meo 3 u Yempoticmao 2.
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3. 3AKUIIOYEHUE

[IpoBeneHara aHkeTa MOTBBPAM JI0 TOJISIMA CTETICH
MosiTa pabOTHA XMITOTE3a, C KOSTO IMPUCTBIHNX KbM
cerairHoTo uacieznpaHe. [ paduunusT nuzaifH okassa
CEpPUO3HO BB3ZCHCTBUE BBPXY B3aHMMOJAEHCTBUETO
MEXly HaBHI'AI[MOHHOTO YCTPOWCTBO M HOTpeduTe-
nmte. OTAENHNTE TTOTPEOUTENHN UMAT Pa3JIMdHa Mpes-
BapHTEIHA IOJArOTOBKA 32 padoTa C HABUTal[MOHHU
ypeau, HO B TOBEYETO CIIydad HaMalsBamy edek-
THUBHOCTTA C€ OKa3BaT MMEHHO HIKOM OT XapaKTepHc-
THKUTE Ha rpaduynus au3aiiH. [Ipu ToBa OT romsiMo
3Ha4YEeHHE € eMOIMOHAJHATA Harjlaca Ha MoTpeduTe-
JIATE, KOATO MPOU3THYA OT TE3U XapaKTEPHUCTHKH.

BaxHo e na ce orOenexu, 4e aHKETHPAHUTE I10
MIPUHIMI yCTaHOBSBAxa, Ye B MEHIOTaTa UMa MHOTO
OIIUH, KOUTO CMATaxXa IMO-CKOPO 3a U3JIUMIIHHA. BwB
BCEKU CIIy4yail Te M30JI3Baxa caMo €{Ha OrpaHH4YeHa
YacT OT HAJIMYHHUTE BB3MOXKHOCTH. ToBa HabiroIe-
HHUE TI0Ka3Ba, Y€ YCTPOWCTBaTa ca NPETOBAPEHH C
pa3IUYHM OMLUH, KOUTO IOHE B HA4YallHMS €Tall Ha
paborara ¢ TsIX ca 3aTpyAHIBAIIH.

Omnmusra ,,['macoBo ympaBieHue He CpemrHa ro-
JISIM BB3TOPT OT CTpaHa Ha MOTpeOuTenmuTe. 3a TAX
Oemre mo-ckopo 3abaBHa Ta3W BB3MOXKHOCT, HO T€

cMmsTaxa, 9e He Omxa s ymorpebsBanu — pa3dupa ce,
ToBa Oemre pe3ynraT OT ,,TbpBaTa UM cpema‘ ¢ Ha-
BUTAIIMOHHUTE ycTpoicTBa. OTroBopure namoxa
e/lHa JI0CTa IIbCTPa pazceiKa.

Onuusrta ,,bayTyT-Bpbh3Ka MEKAY YCTPOUCTBATa U
cMapTOH™ 1MOKa3a MHOTO SICHO M3Pa3eHO EIMHCTBO
Ha OTTOBOPHUTE U peakiuute. ToBa ce IBbIDKU MO BCSIKa
BEPOSITHOCT Ha OMHUTa OT paboTara ¢ OIyTyT B IpyrH
oOnactu. BBB Beceku ciydail U IIpH JIBETE yCTPOUCTBA
ce ToJTyYHXa eHAKBH MM OJIM3KH PEe3yJITaTH.

[Ipu oraenHUTE OMIMM, CBBP3aHU C MEPCOHAIH-
3anusiTa Ha ycTpoiicTBaTa (CMsHAa Ha SPKOCTTa Ha
JMCIUIEs], Ha €3MKa U Ha CHJIaTa Ha 3ByKa) ce IMoy4YHnxa
CPaBHHUTEIHO PA3IMYHU PE3yITaTH, KOETO IO BCSKa
BEPOSITHOCT C€ IBJDKU TPEIN BCUYKO HA PA3IHIHUTE
XapaKTEPUCTUKY U NMPEINOYUTAHUS HAa YIACTHHUILIUTE.
B®B Bceku citydait Haif-moOpe Y9acTHUIIUTE OIICHUXA
B3aMMOJIEUCTBHUETO CU ¢ Ycmpoticmeo 1.

H3noasBana auTeparypa:
1. Nielsen J. How Many Test Users in a Usability

Study?ot 2012 r.
(https://www.nngroup.com/articles/how-many-test-users/
27.08.20161.)

2. Reiss E. Usable Usability: Simple Steps for Making
Stuff Better, Wiley, 2012.

“YOU HAVE REACHED YOUR DESTINATION”

The influence of the interface design of a car navigation
on the user‘s emotional perception

Rada VALTCHEVA

Department “Machine Elements and Non-metallic Constructions”, Technical University — Sofia, Bulgaria
e-mail: rvaltcheva@tu-sofia.bg

Abstract: The article discusses the usability and emotional experience of users of car navigation devices and their graph-
ical interfaces. A survey was conducted, where all participants were asked to tell their opinion and to compare the char-

acteristics of three car navigations from the same category. During the survey the users were asked general questions re-
lated to their preferences in navigation devices. Different tasks were performed to determine the usability and emotional
experience of users. The results were analyzed and visualized in graphics and tables.

Keywords: interface design, usability, user experience, emotion, car navigation
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HEOBXOJUMOCTTA OT BLBEXKJIAHE HA tgd KATO KPUTEPUH 3A
OIEHKA HA KAYECTBOTO HA U30JIAIIMOHHUTE MATEPHUAJIA 3A
TOIIVIOITPOBOAN

Teonopa XPUCTOBA

Karenpa ,,Enexrporexnnka®, MunHo-I"eonoxxku ynusepcuret "Cs. Hean Puncku" Codus, bearapus

e-mail: teodora@mgu.bg

Pesrome: B cratusTa ca pasriefaHu MEXIyHapOJHHM CTaHAApTU 3a ONpeJeliHe Ha Ka4eCTBOTO HAa M30JalHOHHUTE Ma-
TEpUaJy 32 TOILIONPOBOAU. Y CTAHOBEHO €, Y€ B HAKOH OT TAX KaTO KPUTCPUil 3a KA4eCTBO HA U30JIALUATa U CbBMECTUMOCT
C eIEeKTpOXHMMHYECKaTa 3allluTa € BbBEJICHO U3MEpPBAaHETO Ha [UEICKTPUYHM MapaMeTpH KaTo TeMIepaTypaTa Ha
BeThKIIsIBaHe Tg u TaHreHc nenta (tgd). Upes u3MepBaHeTO Ha TE3W MapaMeTpy MOTaT Ja ce CPAaBHSBAT M30JIALIMHUTE O
KauecTBO, J1a C€ ONPEEIAT TEXHUTE TPaHUYHN PabOTHH YCIOBHS U €KCIUIOATAallMOHHUAT nepros. JlokasaHo e, 4e usmep-
BAHETO Ha TE€3M BEIMYMHU € Oe3pa3pyIINTENIHO U JIECHO, B CPAaBHEHHE C HAKOM OT MeToAuTe u3nons3sanu B EBpomna. ToBa e
TOJISIMO HPEIMMCTBO IPE]] OCTaHATUTE METOIH 3a H3MepBane, npuinaranu cropen BJIC u npyru crangaptu. C npumepn oT
MEXKIyHapOIHU MyONMKaluK € J0Ka3aHo, Ye MPEACTaBSHETO HA HOBH M30JIAIIMOHHM MaTepHalM 3a TOILIONPOBOIH CE
IIpaBH 4pe3 CTOMHOCTTA Ha tgd.

Kaw4doBn AYMMU: U30J1allvs Ha TOIUIONPOBOAU, TEMIIEpATYpPa HAa BCTHKIIABAHE, TAHI'CHC JACJITa

1. YBOJ [IpogpmkaBamoTo pa3BUTHE Ha JOOWBA OT MET-
pomaute msceiu B CeBepHa Aunbepra, Kananma, e
Mpexara OT MOA3EMHM  KOMYHWKAUMOHHH  jopejo 10 yBeNMYaBaHe Ha 100MBA Ha OMTYM OT

CTPYKTYPH, Ype3 KOSATO CE JOCTABAT CYPOBHHH KATO
BOJA, Ta3, He()T U JIPYru, HEIPEKHCHATO CE pa3pac-
TBa. bezaBapuiiHaTa paboTa Ha MOA3EMHHTE TPHOO-
MPOBOJH € CBbp3aHa ¢ e(eKTHBHA 3all[KTa, KATO TS
MOXe JIa € aKTUBHA WM nacuBHa. [lacuBHaTa 3amura
BKJIFOUBA 3aCHUIIKa, MOJXOMSAI] MAPUIPYT U U30JALHS,
a aKTHBHATA MOXKE @ € KAaTOJHA WM MPOTEKTOpHA
3alluTa.

TOJICMH I[’I)J'[60‘II/IHI/I o TECpMHUYHHU METOOU. To3u
OUTYM ce TpaHCIOpPTHpA MPU BUCOKA TeMIEparypa,
KOETO BOJM O HM3HUCKBAHETO 3a M3MOJI3BAHETO HA
M30JIMpaHd TPBOM C aHTHKOPO3MOHHA W30JaLusl,
nm3gppkama Ha 150°C [3]. MHoro apyru Tpb0O-
poBOAM pabOTAT NpU TEMIIEpaTypu Jajed Haj
OKOJIHATA, HarpuMep TPaHCTIOPTHPALINTE
KaTpaH-ISICBYHU  BBIVICBOAOPOIM M Ta3  ChC

OCHOBHa 4acT OT ITOJ3€MHATa I'paJiCKa, a MOHs-
Kora W M3BBHIPajCcKa MHPPACTPYKTypa, ca TOILIO-
MpoBOAWTE. 3alIuTaTa UM OT KOPO3Hsi OOMKHOBEHO €
MacMBHAa M AaKTHBHA. 3aTOBAa U3HCKBAHE KbM
U3IIOJ3BAHUTE U30JAMU € BH3MOXKHOCTTA Jla ObaaT
CKCILTIOATUPAHU TPOABIDKUTECIICH IEPUOL OT BPEME
Ha BHCOKa TeMIeparypa M Ja ca CbBMECTUMH C
eNeKTPOXMMHUYECKaTa 3alluTa. 3a YAOBIETBOPSABAHE
Ha Te3U U3UCKBAHUS Ce pa3paboTBaT HOBU U30JIAlUH,
a 3a IpoBepKa Ha Ka4eCTBOTO UM — HOBH METOIH.

B crarmsra ce pasriexaaT HOBHTE H30JIALUH,
KOMTO C€ Ipe/ylaraT U OCHOBHHMTE KOHTPOJIMPaHH
napaMeTpu, BKIIOYCHH B CTaHIAPTUTE HA HAKOU
IBPXKABH.

2. MPEAIIOCTABKA 3A PABBUTHUE HA
HOBH N30JJATMOHHU MATEPUAJIA

chabpxkanue Ha xuapatu [10]. B cpaBHenue ¢ Ton-
nonpoBoanuTe B bearapus, Te3um Temmeparypu ca
MHOTO IT0-BHUCOKH.

B 3aBucnmocT oT oOcTosITencTBaTa M OKOJTHATA
cpeza, MOKPUTUETO Ha TaKMBa ra3oMpoOBOAN MOKE Ja
Ob/ie Ha €MOKCUAHA OCHOBA, NMOJHETHICHOBA, ITOJIH-
IIPONMIIEHOBA, MOJINypeTaHoBa u Apyru. Ilo-momy ca
n30pOeHH Hal-yecTo NpHIaraHuTe W30JaluH Ha
MOJ3€MHH TPBHOOIIPOBO/IM B CBETA:

e  CuHHTE3UpaHO  CBBP3aH
enokcuzeH cioit (CCEEC-B®EC);

e CuHTE3WpaHO CBBP3aH JABOCH ETOK-
cuneH cnoit (CCIEC- BOEC);

e  3-cnoen nonunponwieH (PP);

e 3-rutacroBa PP u3onanmoHHa cucrema,

CANHHUYCH

e  MHorocioiHa u30JalMOHHA CUCTEMA;
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e  MHorocjgoiHa CHCTEMa C TOIUIOH30-
JIAIMOHHA TIOJINYPETaHOBA TITHA.

3. CpaBHeHHe HA TOKPUTHATA

PazHooOpa3uero OT 3allUTHH TOKPHUTHS €
OTPOMHO U CHELHUAJMCTUTE ca 3aTPyAHEHU B H300pa
Ha Hai-NOAXOAANIOTO M 3aTOBa CE€ PBKOBOIAT OT
abpxaBHuTe craHaaptd. Ilo BJIC 15704-83 u BJIC
15705-83 ce 0000mIaBaT OCHOBHUTE KPHUTEPUH 32
nu300p, KOUTO ca:

1. MexaHMYHA SKOCT, KOSATO OCHTypsiBa 3a-
na3BaHe Ha MOKPHTHETO MO BpeMe Ha MOHTaxa
(pm mpeBO3BaHE W TOJaraHe Ha TPHOUTE B M3KO-
NHTE) W OT HATOBapBaHETO HA IIOYBaTa IpH
SKCILTOATALHS;

2. MIACTUYHOCT, KOATO OCUTYpsIBa IIOEMaHEe Ha
JehopManuuTe IpH BH3ACHCTBUETO HAa HUCKU HIIH
BHCOKH TEMIIEpaTypH, [0 BpeMe Ha MOHTaa W B
npolieca Ha eKCII0aTaIlHsL;

3. no0pa agxe3us KbM METaa;

4. w30Manys Cpenry NpoBEeXAaHe Ha eNeKTPH-
YECKH TOK;

5. ycroitunBOCT Ha OMOJIOTUYHY Bb3/ICHCTBUSL.

[TomoGHHU ca KpUTEpUHTE, NEUCTBAIIK U B APYTH
nepxkaBd. Te gaBaT OMYyCTHMH TPaHULM, B KOUTO
TpsiOBa 5a ce BMecTBa M30paHHAT 3a OOIHMIIOBaHE
MaTepHal U CIopel TSIX MOXKe Jla Ce HallpaBH OLICHKA
3a H300p MEXIY IBE Pa3IMYHHU AITSPHATHUBH.

W3BecTHO €, 4e ¢ BPEeMEeTO M30JIAIIUUTE CTApesT.
CkopocTTa Ha CTapeeHe 3aBHCH OT CbCTaBa H
CTPYKTypa Ha NO4YBAaTa, BUJ M CbCTaB Ha TPAHCIIOP-
TUpaHus QUIynz, aMIUIMTYJa Ha (aKkTopuTe Ha cpe-
Jlata KaTo TemIiieparypa, BiaxHocT. OT eHa cTpaHa
CTapeeHeTo Ha M30JauusaTa TpsOBa Jla € IpelBapu-
TEJTHO U3BECTHA XapaKTEPUCTHKA, 32 1a CE ONPEeIIH
0e3aBapHiHUAT  SKCIUIOATALMOHEH IIepUOJ  Ha
CchopbKeHneTo. ChINo Taka € M3BECTHO, Ye mHapa-
METpUTE Ha aKTHUBHATA 3alIUTa CEe M3YHCIABAT CIO-
pen Te3u Ha macuBHaTa. CIEIOBATENHO CHC CTapee-
HETO Ha M30JAlMsATa Ce Hajlara HacTpoWBaHe Ha Ia-
paMeTpuTe Ha BKJIIOYEHATAa CICKTPOXUMHUYECKa 3a-
LINTA.

4. BbBEXXJAHE HA HOBU CTAHIAPTHU

C nen 3a0aBsiHEe Ha CTAPECHETO HAa MATEPHAIUTE U
OCHUTYpaBsIHE Ha HEM3MEHAIIN CE C BPEMETO Xapak-
TPUCTHKHU CE€ CHHTE3MpaT M30JIallH, KOUTO paboTsT

MIPOABIDKUTEIICH TIEPUO]] IPH BUCOKH TEMIIEPaTypH.
BbBexxgaHeTO Ha HOBHM, YCTOMYMBM Ha TOIUIMHA
U30JIAIIMOHHM [TOJIMYPETaHOBH MIE€HH, U3IBbPIKAIIH Ha
Temnepatypu mo-Bucoku ot 150°C 3a cpok ot 30
TOIMHH, € JOBEJO J0 HeoOXO0IMMOCTTa Jla Ce ycTa-
HOBSIT CbBMECTHMUTE C aHTUKOPO3HOHHATa 3alluTa
MOKPUTHUS M TEXHUAT EKCIUIOATAI[OHEH MepHoA. 3a
Jla ce OLICHM MPUTOJHOCTTAa HA HOBOCHHTE3UPAHOTO
nokputue B Kanana ca pa3paboTeHn HOBH cTaHIap-
Ti. Te BakaT camMO 3a HOBOBBBEJICHHM IOKPHUTUS.
HeiictBammsar B Kanmama crammapr CSA Z245.20
MHOTO c€ pa3inyaBa oT To3u B bearapus u EBpona,
3alI0TO B HEr0 MMa BKJIIOUYCHU HOBH IapaMeTpu.
EnHn OoT OCHOBHMTE W3MEPBAHM BEIWYMHH, UYPE3
KOHMTO C€ NPEACTaBsIT M CPaBHABAT M30JIALIOHHUTE
MaTepHali 3a TOJ3eMHH TPBHOOIPOBOIM ca: Ompe-
JieNIiHe Ha ChBMECTUMOCTTA Ha M30JaluATa C eJeK-
TpOXUMHYECKaTa 3alllUTa MpH MOBHILICHA TeMIIepa-
Typa, TepMmuueH rpaBuMerpuueH aHammuz (TGA),
TUHaMU4eH MmexanmdeH ananm3 (DMA), yckopeHO
TOIUIMHHO cTapeeHe. AHanuzute 3a TGA u DMA ca
CBBp3aHU C OTPEACISTHETO Ha TaHTEeHC nenta (tgd) u
Temrneparypata Ha BcTbkisiBaHe (Tg). Temmepary-
para Ha BCThKJIsiBaHe Tg IMOKa3Ba rpaHUYHATa TEM-
nepaTypHa CTOMHOCT Ha €KCIUIOATalysl Ha W30JalH-
sta. CtoiffHocTTa Ha Tg ce ompenens OoT BbpXa Ha
KpuBaTa Ha TaHTEHC nenta (tgd) 3a pasiudHU TeM-
nepaTypHH AWana3oHU. TaHreHC JenTa ce Hapuda
CBUIO BI'bJI HA 3aTyOU HJIM pa3ceiiBaHe U € BeIUYHHa,
ompejieNsa 3aryonutTe B IuenekTpuka. Upes croi-
HOCTHTE Ha tgd ce ompezessi TOAHOCTTa Ha H30JIa-
usita (pu Kabenw W TpbOW) MM KaKTO ce JaBa B
CTaHJApTUTE ,,KOHTPOJI Ha KadecTBOTO*. OTHOCHO
Ka4eCcTBOTO Ha OOBHMBKara IIPH TOIUIONIPOBOIMTE,
cToiHOCTTa Ha Tg wurpae KIO4YOBa poIsl BBPXY
M3IBIIHEHUETO Ha TOJIMMEPEH Marephal B peaula
Clly4ad, KaTO OCHOBHHUTE KPUTEPUH ca:
IIpu no-nucka Tg:

- OrpaHuyeHoO ABIKEHHE Ha MOJIEKYIIUTE;

- OuUIMOBOTO HOKPHUTHE € TBBPIO, C TCH-

JEHIMS KbM 00pa3yBaHe Ha TyKHATHHH;

- Tloxpuruero e c HamaneHa yJapoycToi-

YMBOCT U I'bBKABOCT, HE MOJKeE /1a ce (POPMOBa;

- XumuueckaTa yCTOHYMBOCT € BUCOKA.

ITpu no-Bucoka Tg:
- TloBHIIICHO MOJICKYJISIPHO IBHKCHHE;
- Tlokpuruero e MeKo, €JIaCTHYHO H JECHO
ce nedopMupa Mpu OMbH U HATHCK;
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- TlokpurueTo mma mobpa yCTOWYHBOCT Ha
yaap, TbBKaBOCT U ()OPMOBAHe;
- IloBumieHa npoIrycKIMBOCT.

3aToBa e jkeJaTeJIHO TemIieparypara Tg na u3-
IbpKa Ha MO-BHCOKAa WIIM PaBHa CTOHHOCT ¢ padoT-
HaTa Ha aHTUKOPO3WOHHOTO TIOKPHUTHE, 3a Jia ce ra-
paHTHpa, Ye MOKPUTHUETO OCTaBa MEXaHWYECKU CTa-
OWJIHO TIpH BUCOKH TEMIIEpaTypH M 3ara3Ba CBOATA
MaKCHUMaJlHa YCTOHYHBOCT Ha KOPO3HSI.

Karo mapamersp TanreHc amenrta (tgd) He camo
BJIM3a B HOBUTE CTaHIAPTH, HO HErOBaTa CTOMHOCT Ce
JlaBa IIpU IpeJCTaBsiHe Ha HOBOpa3pabOTEeHUTE U30-
nanuoHHM MaTepuanu. Hapex ¢ ToBa ce m3ciensar
olle JUEJIEKTPUYHH TapaMeTpH KaTo: AUEJICKTPUIHA
MIPOHUIAEMOCT (€), BBTPEIIHO ChIPOTHBIICHHUE (pi) U
apyru. CroifHOCTHTE Ha Te3M IapaMeTpH ce
M3I0JI3BAT HE CaMO 3a CPaBHABaHE Ha MATEPHAIINTE, a
W 3a OompenesisiHe Ha CKOPOCTTa Ha CTapeeHe W OIl-
TUMAJTHHS SKCIUIOATAIIMOHEH MEPHOJ TP CIIa3BaHe
Ha TpaHUYHUTE paboTHU TemmepaTtypu. [11].

CrreroBaTeHO, Upe3 BHBEXKIAHETO Ha M3MepBa-
HETO Ha JHEeNICKTPUYHHUTE MapaMeTpH ce IOCTUra
CJICTHOTO:

- CpaBHeHHE Ha Ka4eCTBOTO HA Pa3IMYHUTE
MaTepHay;

- OrmpenensHe Ha T'paHUYHHTE EKCIUIOATA-
LOHHH YCIIOBHS, B YACTHOCT TEMIICpaTypaTa;
- OrmpepensHe Ha EKCIUIOATAMOHHUS CPOK.

B Espoma crapeeHeTo Ha TOIUIOIPOBOJHUTE
H30JIAINH Ce OIpEe/eNis OT ypaBHEHUETO Ha ApeHnyc
U Bb3 OCHOBa Ha NpoUEAypHUTe, onucaHud B EBpo-
MEHCKUSI CTAaHIAPT 3@ H30JIMPAHU TOTUIO(PUKAIIMOHHU
TpBOU - EN 2535. Bb3 0CHOBa Ha TOBa YpaBHEHHE CE
IpecMsITa CHEPrUATa Ha aKTHBHPAHE HA MaTepHalia i
rnocyejBaniaTa XUMHYEcKa MpOoMsiHA MpU MOBHILA-
BaHE Ha TemIepaTrypaTa. Taka ce ompeaeis MUHH-
MaJHUAT pa3Mep OT eHeprusira, HeoOXoamMa 3a 3a-
[MOYBaHE Ha XUMHUYHHU MPOMEHHU B JaJIeH MaTepHal.
W3uncnsBaHeTo Ha T€3U CTOMHOCTH CHUIO NO3BOJISIBA
Ja ce TPEeIBHIM EKCIUIOATAIlMOHHHUS NEephuol IpH
ompesesieHa TeMIepaTypa.

5. HEOBXOJUMOCT OT U3BMEPBAHE
HA TAHI'EHC JIEJITA

B’BHpeKI/I JIeCHaTa MNpPHUJIOKHUMOCT Ha METOHAa Ha
ApeHI/IYC, MNO-NIPAKTUYHO € U3MCPBAHCTO HA TAHTCHC

nenta (tgd). B bearapus, cnopen BJIC [1,2], crape-
€HETO Ha N30JIAllMKITE Ha TPHOOIPOBO/IU CE ONPe/IeIs
HE CIIOpeJl TAHTeHC JIeNTa, a CHOpEe] HAIUYMeTO Ha
IOyIuId, aaxe3us, MmpomMsHa Ha ,E[e6e_]'[HHa 1 HaJIM4Yue
Ha gnedextn. Te3n wW3MepBaHWsA ce NpaBAT IpH
BBBEK/IaHE B EKCIUIOATAIMS M Ha OTpeJIeNICH IEpHO/
OT BpeMe, KaTo N3MEPBAHETO Ha a/IXxe3Usl IIOHSAKOTa €
CBBP3aHO C HapyllaBaHE Ha M30JalUATA T.€. T.Hap
paspyLImTeseH KOHTPOJL.

[TpeanmcTBO Ha M3MepBaHEeTO Ha tgd e, ue e Ju-
arHOCTHYEH, O€3pa3pyIINTENeH METOM, Upe3 KOWTO
MOXe OBP30 U JIECHO Aa CE OMPEAEITH IPUTOJHOCTTa
U KaueCTBOTO Ha M30J1alATa 32 eKCIIoaTalys.

ITpu TectBaneTo 3a tgd, n3onanusaTa 6e3 nedexTu
ce TPEJCTaBsi CbC CBOWCTBATAa HA UACAJICH KOH/EH-
3aTop, KbAETO (ha3zaTa Ha HaNpPEeKEHHETO U TOKa ca
n3mectenu Ha 90 rpamyca. 3a BCEKH MaTtepuall TaH-
redc aenrta He e 0, a uMa ornpeaeneHa cToiHOCT. AKO
UMa IPUMECH B M30JalUsITa (BB3AYIIHNA WM BOJTHH
BKJIFOUBAHMS), CBHIPOTHUBICHHETO HA H30JAlUATA
HaMaJsiBa, KOeTO BOJM JI0 YBEJIMUaBaHEe Ha aKTUBHUS
TOK mpe3 Hesl. Toil Beue He e naeaneH KOHAEH3aTop 1
TOKa M HaIPEeXEHUETO ca Aeda3supaHy Ha I10-MaJIKO
ot 90 rpaxyca. CreneHra, 10 KOSATO MpOMsHAaTa Ha
(hazara e mo-manka ot 90 rpamyca, MoKa3Ba CTENCHTa
Ha 3aMBpCSIBaHE Ha JTUETIEKTPHKA, a CIEJOBATEIHO U
HETOBOTO KAa4eCTBO, OIIE HAICKIHOCT.

Kato BB3MOXHU nedeKTH, Hall-4yecTo ce JaBat
T.Hap. BOAHU ABPBECTA. BO}IHI/I ABpPBCTa CC Hapu4da
JedekT BbB BHJ] HA MAJIKO JbPBO ¢ (JopMa Ha KaHAIH
B paMKUTe Ha M30JaluiTa, MPUYMHEHH OT
MPUCHCTBHE Ha Biara. Te ca MHOTO pa3NnpoCTpaHeHH
B ocTapenu marepuanu karo noimerwieH (XLPE,
PE) u erunenonpormieHoB kayuyk (EPR). Koraro
TOBA ca N30JIallMK Ha KaOelu, BojaTa B KaHAJIMTE MO
JIEWCTBUETO HA EJICKTPHUYECKOTO II0JIe BOAU IO 3a-
MOYBAHETO HA YAaCTHUCH DPaspsll, KOETO B KpaiHa
CMETKa BOIM 10 00pa3yBaHETO Ha EIEKTPHUYECKU
JbpPBETA, KOUTO PACTaT IO TOYKaTa, KbAETO CE Cpe-
mrat npobusu. Koraro ToBa e m3onmarmsa Ha TpBOO-
MIPOBO/M CE Hajara psi3ka MpoMsHa Ha HACTPOUKUTE
Ha eJIeKTpoxuMudeckaTta 3amura. Hail-uecto upes
M3MEpBAHETO Ha tgd ce OTKPUBA TOYHO TO3H JAC(PEKT.

6. NISMEPBAHE HA TAHTI'EHC JIEJITA

W3mepBaneTo Ha tgd Moxe 1a craHe B Jlabopa-
TopHU ycnoBus 4pe3 Tecroere TGA 1 DMA, nnu
Yype3 JeNUTeJI HAa BHCOKO HAIPEXKEHHE NPH HUCKa
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yectota oT 0.1 Hz ¢ Bapuamus no 0.02 Hz. U3mep-
BAHETO NP HUCKA YECTOTa YJIECHABA NarHOCTHKATa
IPY TIOJIEBH YCJIOBHS M HMMa CPABHUTEIHO BHCOKA
TOYHOCT. 32 MOBHUINIABaHE Ha TOYHOCTTAa MOTAT J1a Ce
MPWIOKAT W TO-BUCOKH YECTOTH. 3a MO-TIPELHU3Ha
JMarHOCTHKA MOJKE /1a CE MOBHIIM U MPUIIOKEHOTO
HampexeHue. B Te3um ciydan, obaue, Moxe ma
HAcTBIM NpoOMB B M3omanusaTa. IIpoBexknaHeTo Ha
Te3W U3MepBaHus e chriacHo ctanaapt CSA kiaysa
6.1.2. 20. Toit naBa pasmopendu 3a MOJArOTOBKA Ha
npoOuTe, ycIoBHUsS Ha U3MEpBaHe, HE0OXOIMMa ara-
patypa.

Temneparypara Ha BCTBKJISBAaHE MOXE Ja ce
orpefieny ¢ AWepeHIraleH CKaHUpaml Kalopu-
metsp, DSC. MMa Hsikonmko ¢akropa, MOBIHSIBAIIN
TOYHOCTTa Ha PE3yJTaTa, BKIIOYUTEIHO CKOPOCTTa
Ha CKaHMpaHE M METOIbT 3a moadop Ha Tg — 1o 3a-
JlaJleHa TOYKa, M0 MH(IIEKCHAa TOYKa, CPEeIHA TOUKa,
WM KkpaitHa Touka. [IpenuMcTBo Ha MeTona e, 4e
MOXe€ J]a C€ ONpEeJIeNId TOYHAaTa IPaHUYHA TeMIepa-
Typa 3a eKCIUIOaTalys Ha U30JIalHATa.

[Tpu nurica Ha MpeJUIIHKA U3MEPBaHHUS HE MOXKeE
Jia ObJie onpesiesieH CPOKBT Ha TOJHOCT U NPH JIBaTa
Tecta. 3aToBa € HEOOXOJMMO 32 BCEKH MaTepHall IPH
CHOTBETHHM YCJIOBUSI J1a ce ch3zaBa 0a3a nanuu. [Ipu
JMarHOCTUYHMS TECT TOBAa HE € HE0OXOIMMO, Thil
KaTo M3MEpBaHETO Ha tgd ce M3BBHpIIBA Ha CPaBHU-
TEJIHa OCHOBA. AKO HM30JIalIWATA € TOJHA, KOS(HIH-
EHTHT Ha 3ary0a (tgd) me ce moBumu ciabo ¢ mo-
BHIIaBaHE Ha NPWIOKEHOTO HampexeHue. [Ipm
HaJIMYUE B JUEICKTPUKA HAa 3aMbpCSIBAHE OT BHIA
BOJIHO IBPBO CE NPOMEHS KalalUTUBHHUSA KbM/ pe-
3MCTHBHUS XapakTep U tgd ce MoBHIIaBa 0CE3aTEITHO
C TOBHWIIAaBaHe Ha HampexeHnuero. KpuBara Ha
HapacTBaHE LIIe € HEJIMHEHHA.

TectoBere 3aBHCAT OT BUAAa Ha MaTepuana. 3a
MaTepuaJi Ha OCHOBATa Ha MOJMETHIIEH, MOJUIPO-
IIJIEH M eMOKCHJIHA CMOJIa Ce MpernopbhyBa 4ecToTa
okono 0.1 Hz. 3a Te3u maTepuany ¥MMa U Hay4HU
Ppa3paboTKH, ONpeeNsIy CpoKa Ha CTapeeHe.

Hapen c Te3u pa3niyHu METOIM 3a M3MEpBaHe Ha
tgd chIOIecTBYBa W MHOToOOpasue OT amaparypa.
Haif-yecTo TOBa ca MIEPUHTOB MOCT U KOJIOPHMETHP
(mozxomAIr moBeve 3a MalKM IOBBPXHOCTH). Tep-
MorpaBuMeTpudeH anann3 (TGA) ce mpoBexna npu
m3nomsane Ha TA Instruments Model 2950 TGA.
IIpu Hero npobute ce 3arpsBat npu 20°C Ha MUHYTa
no 1000°C BB BB3AyIIHA cpena. JluHamMuueH Me-
xaHn4eH aHanu3 (DMA) ce npoBexaa BbpXY THHKH

CIIOEBE HA HW3CIEOBAHUTE NPOOH, M3MOI3BANKH
Rheo-metric Mogen RSA 2. CkaHupaHeTo ce mpaBu
NP NIOBUILIABaHe Ha Temreparypata ¢ 5°C/MuHyTa 1
yectoTa oT 1 xepir [3]. Taka ce uamMepBaT MOAYTBT HA
cbxpaneHue Ha orbH (E'), Monyn Ha 3ary6ure (E") n
TeHreHc aenra. CieqoBaTeNHO KOHTPOJIMPAHETO Ha
JIMEIEKTPUYHUTE TT0Ka3aTeNIn He € TOJIKOBa TPYIHO U
CKBIIO, @ W € IPWIOKUMO TIPH OILIEHKaTa Ha Kaue-
CTBaTa Ha HOBOPa3pabOTEHN MaTepUalH.

7. TEHAEHIIUU ITPU PABPABOTBAHETO
HA N30JJALIIMOHHU MATEPUAJIMN 3A
TOIIJIOITPOBOAN

OmnpenensHeTo Ha MPUIOKUMOCTTa Ha HOBOpPA3-
paboTeHHTE TIOKPUTHS 32 TOIFIONPOBO/IH CE IIPaBU Ha
0a3a Ha JIUENEKTPHYHM U MEXaHWUYHH I10Ka3aTellu,
KOHUTO KaKTO Oellle CIOMEHATO 3aBUCST €IUH OT JAPYT,
Hampumep OT CToiHocTTa Ha Tg. MexaHudHu xa-
PakTEpUCTHKHA Ca SKOCT Ha OIbH, TI'bBKABOCT,
xugpodobHOCT U Apyru. OcHOBHH, o0ade, OCTaBaT
JIUEIEeKTPUYHUTE - TEMIIepaTypa Ha BCTHKISBAHE H
MO-pSAIKO KpHBaTa Ha TaHreHc aenta. llemm mpwm
pa3paboTBaHETO HA HOBH MaTepHaid (IIOJIMETHIIEH,
CHJIMIKOH, €TIOKCHJHA CMOJIa, MOJINYpETaH U T.H.) ca
nosuiIaBane Ha tgd m Tg, kKaro B 3aBHCHMOCT OT
eKCIIJIOATAIIOHHNTE YCIOBUSl 00aBKUTE ca pas-
JIMYHU.

7.1 Enoxkcuanu cMoJu
Enokcuann cMonu 3amoyBar Ja ce Bjarar Karo

nzonamuu cien 1975 ronuna. B mocnenHo Bpeme 3a
HYXIUTE Ha TOIUIONPOBOJUTE CE M3IOJI3BAT CBBP-
3aHU Ype3 CTaIlsiHE EMOKCHIHHU MOJIMMEpPH, KOHTO
M3IIBPKAT HA MO-BUCOKH TEMIIEPaTypH. 3a MOBHIIA-
BaHE Ha TeMIIepaTypaTa ce BIaraT u JOOaBKH KaTo:

- ouchenon A c 1,6-xekcaMeTHIICH TUU3OIIH-

aHaT ¥ eMUXIIOPOXHUIPHH [8];

- amuHO rpymu Ha polyetherimides [10];

- OMCMaleUMHI 32 CUHTE3 Ha MaTepHalH,

OCHTYpSBAIIX J00pa TePMO-OKHCIUTEIIHA CTa-

owrtHOoCT J10 350°C [10];

- no0aBsiHe Ha HAHOKOMITO3UTHH ITBJIHUTEIH;

- no6aBsHe Ha amMuaHU rpyn [17];

- ¢uyop-chABpKAIIA CMOJIa ¢ MOHOMEp OCH-

3okca3ud (PBAF-4fa) [15];

- rpaduT, CUIMLUEB KapOua U ¢Gepur npu je-

OenvHara Ha mokputHeTo 1,5 MM. Pesynrarute
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ITOKa3BaT, Y€ TO3M KOMITO3UTEH MaTephai € C
o0pH JHENEeKTPUYHH CBOWCTBA IPH HHUCKH
YCCTOTH, KOCTO TO HpaBI/I noaxonadun; 3a TOII-
nonposoau [13];

- TIONIMETepH CBBP3aHU C MOJUH30IHAHYPAT
KaTo cMoJIaTa, MOXe Ja JOCTHTHE TeMIIeparypa
Ha BCThK/IsIBaHe, oT 160 mo 280°C.

7.2 Kayuuuu
Kayuwuiu ce BjaraT OCHOBHO B KaOeJIH, HO BIIU3aT

U B ChCTaBa Ha MHOTOCIIOMHATa W30JIAllMOHHA CHUC-
TeMa Ha TpbOOmpoBoauTe. Paspaboren e cru-
peH-OyTaJiueH Kay4yK, B UHHTO ChCTaB € BKJIFOYCHA
BBIJICPOJIHA TeMel (TMoJTyueHa PU PEIUKINPaHe Ha
CTOMaHa C MOJUMEPHO TMOKPHUTHUE) B POJISATA HA ap-
MupoBKa. flkoctra Ha onbH H cTpec npu 100% u
300% ce momobpsiar ¢ 40 PHR u moctura 12.13
MPa. C noBumiaBane Ha CHIBPKAHAETO Ha BBIJIC-
pOIIHA TIETIeN ce MOBHIaBa pabOTHATA TEMIIepaTypa,
a ce TMOHMXKABAT CTOWHOCTUTE Ha tgd W JHeNeK-
TpuuHuTe 3ary6m. [18]. lobGaBku, BIaraHu B APyTH
KaydIyKOBH MaTEepHAaJIH ca:

- MeJIaMHH ¥ O0OpoarenuTHH coi [4];

- BUHWI C €CTEPHU CMOJHM 33 3aKaJsgBaHC Ha

aKPIIOHUTPWI-OyTalueH KaydyK, KaTo TeM-

mepaTypara Ha BCTBKIISIBAHE € HIKOJIKO Tpaxyca

Hax 140°C [10].

7.3 Ilosmyperanu

[onuyperaHbT ce M3MOA3Ba OCHOBHO KaTO TOI-
nomsabpxkama msHa. Ha Gasara Ha mosimyperaH e
CHHTE3MpaH BOJCH moymyperan ¢ rpaden (e-GNS /
WPUA), xoiito ce BTBbpasiBa upe3 UV-texHoiorus.
MarepuanbT ce XapakTepusupa C HOBHUILIEHA IPO-
BOJIUMOCT, XUAPO(POOHOCT U SIKOCT Ha OMBH Karo ¢
MIOBUINIABaHE HA HATOBApBaHETO CMECHUTE IOKa3BaT
pas3yiMdHa CTENEH Ha PeAyKIus. YCTOWYMBOCTTA Ha
o0mmus Marepual € IOBHUIICHA B CPaBHEHHE C JPYTH
monmuyperanu. CroiftHocTuTe Ha (tgd) MOXe na ce
monabpxat npu 0.08 u mo-manko [14]. Apyr momm-
YpeTaHOB MaTepHal € ChC ChAbP)KAaHWE Ha IOJINOI
KaTo XUapoO0o(hOHOCTTa, IKOCTTa HA ONBH CE MMOBH-
I1aBaT U Ce€ yABJDKaBa CPOKBT HA CTApecHE B CPaB-
HeHHWe ¢ Marepuaiia 6e3 qo0aBka. Y IBIDKEHUSAT CPOK
Ha ciiy)k0a OTHOBO Ce JI0Ka3Ba 4pe3 M3MepBaHe Ha
tgd. [16]

7.4 CuInKoHH

Marepuanire Ha CHIMKOHOBA OCHOBA 3aroyBatr
Jla IPU00MBAT MOMYJIAPHOCT MPe3 MOCIEIHUTE TO-
nuan. Cunrkonute ¢ ocHoBa Si02/(Si3N4 + BN) ce
pa3paboTeHH 3a HYKIUTe Ha KOCMHYEcKaTa WHIY-
CTpHUs, HO C€ MpHIATaT 3a IOKPHUTUS B TOIUIA U
BJIAXKHA Cpella, KAKBUTO Ca TOILIONPOBOAWTE. To3m
HOB MaTepuall uMa MOJOOPCHM MEXaHWYHH CBOWi-
CTBa, YCTOWYMBOCT HA TOIUIMHEH YAap M BHCOKA
TEMIIEpaTypa, J00pU JHEIEKTPUYHH CBOMCTBA, roO-
JsMa SIKOCT Ha OTbBaHE (CIPSIMO IPYTUTE CHIIUKO-
HOBU MOKPHUTHS € yBennueHa ¢ okouso 31%) u tgd e
mesxay 0,02 1 0,2 x 1073 [12]. Ha cunkoHOBa OCHOBa
e ce3aaneH npoaykt (PEI-HaHO cumikoHOB XuOpH),
KOMTO CHOpEJ CBOWUTE HEICKTPUYHU M XUMHYHH
CBOWCTBA € MOJXO/ISII 32 U30JAIMsl HA TPHOU U Ka-
0enu, MOAJIOKKa 332 MHTETPalHU CXEMH, YHIIOBE U

apyru [9].
8. N3BOIN

CrpliecTByBa HEOOXOJMMOCT OT BKJIIOYBAHE Ha
nmapaMeTspa tgd B M3MEPBATCIHHUTE IMPOICIYypH 3a
OTpe/iesIHe HAa KA4eCTBOTO U CPABHECHHETO HA U30-
JIAIIMOHHHUTE MaTEPUAIIM HE CaMO 3a TOILIONPOBOJIU-
Te, HO W 32 BCHYKHU TpBHOOTpoBoan. OT U3I0KCHUTE
JTAHHU B CBCTOBEH Mallad ce BMXKIA, 9e TO3HU Iapa-
METBp BEYE € 3aJiecTHAl B CTaHAapTa Ha HIKOH
JbpkaBu. BbBexaHETO HA HOBH CHHTE3UPAHH Ma-
Tepualld € HEBB3MOKHO 0e3 Ja ce OmpeAeNsir Au-
SNIEKTPUYHKUTE TOKA3aTeNH, 1a Ce MTOCOYM eKCIIoa-
TAI[MOHHUSI TIEPUO]] 32 ONPEENICH! YCIOBHS U ChB-
MECTHMMOCTTA C aKTUBHATA 3alllUTa.

Be3crnopHO TPenMMCTBO Ha ONPENEISIHETO Ha
CTapecHeTO W eKCIUIOATALIMOHHUS MIEPHUOJ Ype3 TaH-
T'eHC JienTa ¢ Obp3uHaTa Ha METO1a U Bh3MOXKHOCTTA
3a Oe3paspylmTeNiecH KOHTpoJ. Bce omie He chne-
CTBYBAT SICHH TPOIICyPH 3a ONPEHICIIHE Ha CKOPO-
CTTa Ha CTapEeCHE NPU OTPEICIICHU YCIOBUS, TOPAIH
JUrcara Ha 0a3a JaHHU 332 BCEKH MaTepuall.

9. IPYI'N CTAHIAPTH, B KOUTO KATO
KAYECTBEH KOHTPOJI CE U3I10JI3BA
TAHI'EHC JEJITA:

ISO TC67/SC2, ASTM E 1641.

CAN/CSA-B149.1 crannapr a mokpuBaHe Ha
TpBOU

CSA Z245.30 nzonamnyu 3a CTOMaHEHU TPHOU
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THE NEED TO INTRODUCE tgéo AS A CRITERION FOR ASSESSING THE
QUALITY OF INSULATION MATERIAL FOF HIGH-OPERATING TEMPERA-
TURE PIPELINES

Teodora HRISTOVA
Department "Electrical engineering" Mining-Geological University "St. Ivan Rilski" Sofia, Bulgaria e-mail: teodo-

ra@mgu.bg

Abstract: The article discusses international standards for determining the quality of the insulation material for
high-operating temperature pipelines. It establishes that some standards introduce measurement of dielectric parameters,
such as a glass transition temperature (Tg) and tan delta (tgd), as a criterion for the quality of insulation and consistency
with electrochemical protection. The measurement of the parameters gives an opportunity to compare the insulation quality
and to determinate their border working conditions and operational period. As opposed to some of the methods used in
Europe, the measurement of these values is non-destructive and simply. This is the major advantage than other measure-
ment methods applied in accordance with BDS and other standards. With examples from international publications it was
proved that the presentations of new insulation materials for heat pipes are made through the value of tgd.

Keywords: coating of pipelines, glass transition temperature, tan delta
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®OPMOOBPA3YBAHE U TEKTOHUKA HA 'PAJIMBHUTE EJIEMEHTHU

HA APXUTEKTYPHOTO INTPOCTPAHCTBO
EBesmna MUTKOBA

KaTepa ,,MalMHHY eJIEMeHTH ¥ HeMeTaIHN KOHCTpyKuuK’, Texanueckn yausepceutet - Codust, brarapust
e-mail: emitkova@tu-sofia.bg

Pe3tome: B Tasu cratus ce pasriexaar IpaJuBHUTE €IEMEHTH Ha apXMTEKTypara, KOUTO ca YacT OT apXUTEKTYPHOTO
(bopmooobpasyBaHe 1 TeKTOHNKA. POPMOOOPA3yBaHETO B JKHMIIMIIHATA CPeja CIy’KH 3a OPraHU3alus Ha IIPOCTPAHCTBOTO
HUMaiKu BIPEIBHUI BCHYKUTE CHCTABAIIM I'O KOMIOHEHTH CBIIO Taka M 32 OPraHU3MpPAHETO Ha (DYHKLIHOHAIHHUS IIPO-
rec.Oprauu3MpaHeTo Ha KU3HEHUTE TIPOLIECH €€ OCHLICCTBSIBA MOCPEICTBOM TEKTOHHYHOTO hopMOOOpasyBaHe KOETO ce
NPEBBILTHIIABA B MATEPUATHO-IIPOCTPAaHCTBeHATa cpesa. OCHOBHUTE MPOOJIEMH B POCKTHPAHETO Ca CBbP3aHH C KOHCT-
PYKTUBHHUTE pELICHHs, KaTo (yHKIHMOHAIHOTO OpPraHH3HMpaHe Ha IIPOCTPAHCTBOTO, €CTETHYECKAaTa MHTEPIpETAls Ha
apXUTeKTypHUTE HOPMH, [PEIHA3HAYCHUETO HA MIOMELICHUATA. Besika apxuTekTypHa opma e u3rpageHa ot GpyHKIHO-
HaJIHH KOHCTPYKTHBHH CJIEMEHTH M OTpaKAalli KOHCTPYKIMH, KOMTO YPE3 CPEACTBATA HA IUIACTHYHHUTE MPUHIMIN Ja
npomeHAT cBosta Gopma. DakTOpUTE CaMH JUKTYBAaT METOIUTE Ha (opMooOpasyBaHe , KOUTO CE CHUCTEMATH3UPAT U
MHTErpupaT B 00Il[a CHMBOJIMYHO- 3HAKOBAa CHCTeMa. bbJEIIeTo Ha apXUTEKTypaTa N3MCKBA HOB MOJAXOJ OTpa3siBalll ac-

MEKTUTE (POPMHUPAIIHN KIITUITHOTO IPOCTPAHCTBO.

KniouoBu 1ymu: apXxuTekTypa, TpauBeH eleMeHT, (hopMooOpa3yBaHe, TEKTOHHKA

ApXHUTEKTypHaTa CBHIIHOCT NPEACTaBIsIBA Mare-
pHAIHO-TIPOCTpAaHCTBeHA (hopMa, KOSTO MMa Mpej-
METHH, IPOCTPAHCTBEHH M MaTepUAJIHU XapaKTepe-
PHUCTHKH.

DyHKIMOHATHUS TPOIIEC OTPEIEIs IPEAMETHUTE
XapaKTEePUCTHKN Ha apXUTEKTypHaTa opma.

KoHceTpyKuusaTa ¥ TEXHOIOTUSTA HA CTPOUTEITHHS
MPOIIEC ca aKTUBHU (PakTopu GOpMHPAIIN apXUTEK-
TypHHTE ,,0pTaHU3MH .

Cpenctrora Ha (HhopMOOOpa3yBaHETO Ce OMpee-
JISIT OT MpEeJHa3HAUYSHUETO Ha MPOCTPAHCTBATA.

OyHkuus Ha GpopMaTa € ChbBKYIMHOCT OT 3aJauH,
KOHMTO TpPsIOBa Ja PEeIIn apXUTEKTYPHOTO MPOCTpaH-
CTBO.

®dopmara e ecTeTHuecKa LEHHOCT U XYACO0KECT-
BEHO-MJEHHO CBIBPXKaHWE Ha APXUTEKTYPHOTO
npoussenenue. dopmara € CBbpP3aHa C TEXHUYEC-
KO-KOHCTPYKTHBHAa  ITIOCJIEIOBATENIHOCT,  camara
(dopma TpsOBa 1a e PyHKIIMOHAIHA.

KauecTBOTO Ha IOCTPOMKUTE U CHOPBIKEHUSATA CE
OTIpeZieTIs OT B3aMMOBpB3KaTa Ha (opMaTa M KOHC-
TPYKLMATA UM.

B xuwmrata ma HkommkoB A.B. mpomechsr Ha
TEKTOHHM3AIMATA € IPEICTABEH KAKTO XapMOHU3ALHS
Ha KOHCTpYKOHATA B CHUCTEMAaTa Ha BCUYKU CJIC-
MEHTH Ha apXuTekTypHata ¢opma. B To3u mporec
(YHKIIMOHAJTHOCTTa Ha 00€KTa MMa BIIMSHUE BBPXY
KOHCTPYKIMSATA M TEKTOHMYHATa CHCTEMa M C IIO-

MOIITa HAa KOHCTPYKIHMATA CE PaKAaT XyH0KECTBe-
HUTE CBOMCTBA Ha apxUTeKTypHaTa hopma [1].

dopMo0OpazyBaHETO B KHUIMIIHATA CPEIa CIYKH
3a OpraHu3anusi Ha MPOCTPAHCTBOTO HMMAaiKH
BIIPEABHJ, BCHUYKUTE CBCTABSIIM 'O KOMIIOHEHTH
CBHIIO TaKa U 32 OPraHU3UPAHETO Ha (PYHKINOHATHUS
npouec. braronapenne Ha apxXuTeKTypHHTE (hopmH
Ce OCBILECTBSBAT OCHOBHUTE >KU3HEHH (DYHKIUH Ha
yoBeka. OpraHu3UpaHeTo Ha )KU3HEHUTE TPOLIECH Ce
OCBILECTBSABA TOCPEICTBOM TEKTOHHYHOTO (HOpMO-
0o0pa3yBaHe KOETO Ce MPEeBbILTbINABA B MaTepUal-
HO-TIPOCTPAHCTBEHATA Cpe/ia.

I'pamuBHM eneMEHTH Ha apXHUTEKTypHara cpena
ca 4acT OT ILISUIOTO U Ca CBbP3aHH B XaPMOHHUYHO
€IMHCTBO.

KoncrpykTnBHaTa ocHOBa Ha (opMaTa B apXu-
TEKTYPHOTO TPOCTPAHCTBO HMMa OIPEJENICHH Teo-
METPUYHH ¥ (PU3MYHU CBOWCTBA, CHOTHOIICHHS Ha
HOCEII ¥ HOCEHU EJIEMEHTH, U Bpb3KaTa UM C IMoJ-
XOISAIINTE MaTepuaiay, OT TYK U HABa IOHATHETO
,,TeKToHuKa* [3].

ApxutekTypHOTO (hopMOOOpasyBaHe ce OCh-
[IECTBsIBA OJiarojapeHre Ha KOMITO3UI[HOHHUTE
MIPUPOJIHH 3aKOHU.

TexToHmkara Qopmupa Bpb3KaTa MEXAy ¢Gop-
MaTa ¥ KOHCTPYKLUSTA, 00pa3yBalku KOMIIO3HUIIHS.

Koncrpykuuure Morat sa ca HOCELIH, HOCEHH,
MOHOJIUTHH W COOPHU €IMHUIIM, THHKOCTEHHH H
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JIeKH, MACUBHHU U TEXKH, STHOPOJIHU U HECTHOPO-
Hu. Popmara, CTpyKTypara U MaTepHaia ca MecTata
KBJIETO CE U3SIBSIBA TCKTOHUKATA.

3amaunTe Ha TPOCTPAHCTBEHOTO (hopMOoOpa3o-
BaHe ca TACHO CBbP3aHH C TEKTOHHKATA.

DopMo0Opa30yBaHETO B apXUTEKTypaTa ce Ch3-
JlaBa M3KYCTBEHO 3a JIa c€ MMPOCKTUPa U OpraHU3Hpa
(YHKIIMOHATIHHUS TIPOLEC.

dopMmuTe ce U3rpaxaar oT pa3iiiHU Marepua-
JIM, KaTo MeTal, KaMbK, JbPBO MJIM KOMOHMHALUS OT
TSAX, U T€ HEMOCPEICTBCHO BIUSAT Ha (GopMooOpa-
3YBaHETO.

OOpa3HOCTTa B KOHCTPYKTHBHHTE PELICHHS CE
MOCTUTA TOCPEICTBOM PA3NUYHA KOMIIO3ULIMOHHU
CpezcTBa.

IIpu BHEAPSIBAHETO HA THIIOBOTO MPOCKTHPAHE B
yCIOBUSITA Ha TJ00alHaTa WHIYCTPUATH3ALUS,
(dopmara ce e mpoeKkTuUpana B CHOTBETCTBHE ChC
pa3UYHKUTE COLMAITHH YCIOBHS Ha OOILECTBOTO.

[TpuBbpKEHHUII HA aAPXUTEKTYPHOTO TEUEHHE
»Ap HyBO® pa3pabOTHIIN IOAXOI! 32 pa3KpHBaHE HA
MUIACTHYHUS MOTEHIMAT HA METAIHHTE KOHCTPYK-
MH. AJKYpHHUTE U3BUTH KOHCTPYKIIHH Ch3/IABAT HOB
XYIOKECTBEH 00pa3 Ha apXUTEKTypPHUTE MPOCTPaH-
ctBa. OT TyK clie/iBa , 4e MPOrpechT B TEXHOIOTHHUTE
BJIMsiC Hail - aKTHBHO MBbPBO BBPXY PAa3BUTHUETO HA
apxuTekTypara - ¢ur. 1.

¢ur.1 IItu INane B INapmwx. XapakTepHu OpHAMEHTH B
CTHII ,,ap HYBO*

ITpumep 3a ToBa ca mpoekture Ha KamaTtpaBa u
layan, KOWTO YepmaAT BIBXHOBEHHE OT IPUPOAATA.
Kanarpasa e mpoekrupain crpajara ,,O0pbiiamius ce
Topc™ B Manmpo, LlIBerusi, KosITo ce ChbCTOM OT JIEBET
Ky0a, BCEKH OT IO IMeET eTa)ka, KOMTO ca 3aBbPTEHU
e/IuH crpsMo apyr - ¢ur. 2. [To To3u HayMH ce Ch3-

JlaBa BII€UaTIIEHHE, Ue LiA1aTa Crpajia € yCyKaHa, KaTo
Half-BHCOKaTa JacT € m3BHTa Ha 90° crpsmo mpu-
3eMHHS ETaXK.

¢ur.2 ,,06pbuianius ce Topc™ B Manmbo, [Berus - ap-
xutekT Cantsro Kanatpasa

B apxuTekTypHHUTE My NpOU3BeleHHs ce 3abe-
JIA3Ba CHHTE3 HA MaTepHAIU KaTo, KN30 OCTOH U
opraHuyHuTe HOPMH.

Cpencresata Ha HampeIHAIUTE TEXHOIOTHU U
METOJUTEC HAa TOYHHWTC HAYKH TOTATHO H3MCHHXA
MOJXOJNTE NPU MPOCKTHPAHETO, MOBIUABANKU Ha
ChIBPKAHUETO, JaBaliKd BB3MOXHOCT Jla CE Ipe-
OTKPUSAT HOBH (hOpMHU.

Bbpxy apXUTEKTYpPHOTO TBOPYECTBO BIHSISIT HO-
BHUTEC HANpAaBJICHUS B HayKara, HO HE TpsOBa Ja ce
3a0paBs 00aue U 3a COLMUAITHO- MMOTPEOUTEICKUS all-
pec Ha NpoeKTHUpaHus 00eKT - ¢ur. 3.
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¢ur.3 I'paxbT Ha U3KycTBaTa U Haykara, Banencus,
Wcnanus - apxutekt Canrsaro Kanarpasa

JuHaMU9HO HamperHatuTe (GOPMHU, HAITBITHEHHU C
»,»KOMITO3UIITMOHHO CBhABPKAHUE™ ca BaXKHU CBOMCTBA
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Ha apXHUTEKTYPHOTO NPOCTPAHCTBO, B KOETO ca
B3aMMOCBBP3aHH KOHCTpYKUMsTa, hopmara U mate-
puana.

Hsixou aBTOpH CTHTHAT IO M3BOJA, Y€ SIUH OT
OCHOBHHUTE NPOOJIEeMH Ha MPOEKTHPAHETO € OrpaHH-
YEHHETO Ha IIPOCTPAHCTBOTO OT MAaTepHATHHUTE
¢dopMH, KbM KOUTO MMa H3HCKBaHE 1a ca KOHCT-
PYKTUBHO (pyHKIIMOHHPAIIH.

OcHOBHUTE TpOOJEMH B TMPOEKTUPAHETO ca
CBBP3aHU C KOHCTPYKTHBHUTE PELICHHS, KaTo (QyH-
KLIMOHAJTHOTO OpraHM3MpaHe Ha IPOCTPAHCTBOTO,
eCTeTHYecKaTa MHTEPIpeTalys Ha apXUTEKTYPHUTE
(bopMmu, peAHA3HAYCHUETO Ha MMOMELICHHUATA U P.

3a nma OblIe XapMOHHMYHA €]IHa apXHTEKTypHA
dbopma e HeoOXomuMo na ObIe yMENo ChucTaHa
KOHCTPYKTHBHaTa CXeMa MW BHJAa KOHCTPYKTHBEH
MaTepHal

KoHCTpyKImMuTE HMaT  CIIOCOOHOCTTA  Ype3
cpelcTBaTa Ha INTACTUYHUTE IPUHLHUIIN 12 IPOMEHAT
cBosita popma. 3aKOHHTE Ha MEXaHMKaTa ca Jaje-
HOCT W ca CTabwiHH B n30paHaTa KOHCTPYKTHBHA
cucTeMa, HO U300pBT Ha Ta3W CUCTEMa € pa3HooO-
pa3eH UMaliku BIPEIBUJ CbBPEMEHHUTE HEOI'PAaHU-
YEeHH TEXHUYECKH BB30XKHOCTH. KaTto npuMep Mora
Jla Tocoya KyIOJIOBHJHHTE KOHCTPYKIMH C pas-
JMUYHA DAJUyCH Ha 3aKpbIVICHHE, Ch3AaBaliKu
MHOT000pa3ue OT FeOMETPUYHH MTapaMeTpH.

Besika apxuTekTypHa (GopmMa € H3rpajieHa ot
(YHKUMOHATHU KOHCTPYKTUBHH €JIEMEHTH M OT-
paXkIany KOHCTPYKIMH, KOUTO MOTaT Jia BapupaT B
PaMKHTE Ha eIHO IIPOCTPAHCTBO.

B nnemHo Bpeme (DYyHKIIMOHAJIHUTE CHCTEMH Ce
YCIOXHABAT U )IH(bepeHquaT, CTaBaT I'bBKaBH, KO-
€TO UMa OTPAKEHUE B CHBPEMEHHUTE MPOCKTAHTCKU
peleHus.

bpremero Ha apXuTeKTypara U3MCKBa HOB MOJ-
XOJ1 OTpa3sBall acCleKTUTe (GOPMHUPAIIY KIIUIIHOTO
MPOCTPAHCTBO.

dakropuTe caMH JUKTYyBaT MeToauTe Ha (op-
MooOpa3yBaHe, KOUTO CE CHCTEMaTu3upaTr W HH-
Terpupar B o0Ila CHMBOJIMYHO- 3HAKOBA CHCTEMA.
ApXHUTEKTyparta 1o TO3M Ha4MH ce NpPEeBpbIIA B UH-
(OpPMaMOHHO NPOCTPAHCTBO, CPEICTBO 32 KOMY-
HUKAIUs MEeXIY cpelara M XKIIHIIHOTO IPOCTpaH-
CTBO.

B mpoctpancTBOTO (haKTOPBT, KOMTO OMpEenensT
CMHCIIOBOTO My 3HaueHHe ¢ nHpopmanusaTa.Cyoekra
N3BBPUIBAII] }IeﬁHOCTH B HEIOBUTEC I'paHUIIA € YOBE-
ka. [lnaHupaneTo Ha MPOCTPAHCTBOTO, IUIBTHOCTTA

Ha 3aIrbjBaHe Ha o0eMa, MOOMIIHOCT, 30HH Ha J0cCe-
raeMoCT, BCHYKO TOBa C€ OINpeIeisl OT COoLual-
HO-TIOTPEOUTEIICKUTE H3HUCKBAHUS.

B mpocTpaHCTBOTO ce ChIOBpKAT 3aKOAWpPAHH
MOCJIaHUs Ha CpejaTra, Ha OCHOBaTa Ha KOWTO Ce
(dopmupa Hamms MUporien. ApXUTEKTypara OTpa-
3siBa CBETa B 3aBHCHUMOCT OT €rloXara B KOSTO Ce
Ch3/1aBa.

CbBpeMeHHaTa apXUTEKTypa € JIMIIEHa OT CTH-
JIOBa HACOYEHOCT, HOBHTE MeTahopH ca B Ipoliec Ha
¢dopmupane. Taka apXHTEKTypHHUTE NPOU3BEICHUS
HU KapaT Ja UM ce BBb3XHMIaBaMe U HU Bb3JeHCTBAT
0e3 1a UMaT Bpb3Ka C KOHKPETHA UAeooTHsl. [2]

Wundopmanusara, HaykaTa U cpeara ca Mpeno-
OTIPEICTINIAN HACOKHUTE 33 Pa3BUTHUETO HA apXHUTEK-
Typara.

[Tonstuero ,,amantanus’ B apXUTEKTypara ce €
MOSIBUJIO BBB BPB3Ka ¢ HEOOXOIUMOCTTA J]a C€ B3H-
MaT BHpeaBHI (aKTOpH, KOUTO C€ HaAMHUpaT B IOC-
TOSIHHO JBW)XEHHE, TaKMBa KaTO: PBCT Ha Hacelle-
HHUETO, MUTPAIUs], COLUAIHO JBIDKEHHUE.

ApXHUTEKTypaTa, KaTro CHCTeMa Ce HaMupa B
MOCTOSTHHA ~ CTPYKTYpHa  OpraHW3allisl, HMala
CBOHMCTBOTO J]a C€ M3MEHs, aJalTupa W TpaHchop-
MHpa.

WneonorndeckoTo 3HaYEHHE HA apXUTEKTypaTa
Ce ChCTOM BBB BIMSHHETO i BHPXY YOBEKa, M TO UMa
3HaYeHHE TIPH Ch3/IaBaHe Ha MPOCTPAHCTBO C OMpe-
JIeTICHO TIpeHa3HaueHue. [IposiBsiBa ce B KOMIIO3U-
LHOHEH,  COLUATHO-yTWINTAPHO,  XYHOXKECTBE-
HO-ECTETHYECKH acIeKT .

KopoBere 3anmoxeHu B MPOCTPaHCTBEHATA apXH-
TEKTypa, MoOraT Ja HMaT BpPEMEHHO IIOCIaHHE a
(YHKIIMOHAJHATa HACOYEHOCT J]a € CMEHsAeMa, TaKa
Ye IPH PEKOHCTPYKIHMST MOXeE JIa C€ CMEHH IISITIOCTHO
o0pasa Ha MPOCTPAaHCTBOTO U cpenaTa Karto 1suio [4].

B mponeca Ha pa3zpaboTkara Ha IPOEKTa, €MO-
LUOHATHMSA CMHCHII HA OBIEHINS OOEKT ce pasmo3-
HaBa, TI0CJIC y3psBa, yTOUYHSIBA U B Kpast Ha Iporeca
ce IMpEeBpbhINA B CIOKHA CUCTEMa OT CMHCHI, BIIC-
YaTJIEHN, 3HALM, ¥ 110 TO3W HA4YMH Ce NPE3EHTHPA.

EMonmoHanHara CTpyKTypa M CTElEeHTa Ha Bb3-
JICWCTBHE Ha TPOCTPAaHCTBOTO 3aBUCST OT BPEMETO,
MSICTOTO, JKWIIMIHATA Cpefa U (YHKIMOHAIHOTO
MpeHa3HaYeHHE.

ApxuTekTypara ce ,,Ipe3eHTHpa’, a 4YoBeKa s
»hpuema” U ,,Bp3npuema” . HyBCTBOTO, KOETO MpH-
JlaBa apXHUTEKTypaTa, YCEIIaHeTO, KOETO IIpelu3-
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BUKBA, Ca 4aCT OT TO3U CMHCHJ, KOETO HOCH 00eKTa
KaTo II5LJ10.

EMorroHaHaTa peakiysl € [SUI0CTHA U 0Tpa3siBa
HE CaMO BBHIIIHATA HO U BHTPEIIHA CpPe/ia Ha YOBEKa,
HEroBOTO CaMOYYBCTBHE, HACTPOCHHE W MHOTO,
JIPYTH Hellla MOonaJaiy B MOJIE3PEHHETO U HE 3aBH-
Celll OT apXUTEKTypara.

OT KynITypHO-CEeMHOTHYHA TJIe[IHA TOYKA peak-
oysaTa Ha YOBEKa CIIPAMO aApXHUTCKTYPHUA OG’BCKT
3aBHUCH HE CaMO OT CBOMCTBaTa Ha 00EKTa, HO U OT
crocoOHOCTTa Ha cyOekra &a pa30upa, HeroBara
KyJITypa u onuT. [IpOCTpaHCTBOTO U 3a00MKaIAIIATA
ro cpela B3aUMHO CH Bb3JeicTBAT, a 4YOBEKAa U
MPOCTPAHCTBOTO Ca BBB B3aWMHA 3aBUCHMOCT €JIMH
OT JIPYT.

CpencrtBata Ha (opmMooOpasyBaHeTo, popmupa-
HU Ha (OHA HA CHBPEMEHHHTE TEXHOJIOTHH, Ca all-
TEpHATHBA HA T€3U METO/IM Ha TPOCKTUPAHE KOUTO ca
U3BXKAaIU BEB BPEMETO.

bwaemnTe TeHneHIUH ca cpelara HH Ja Obie
Olle MMO-HACUTEHA ChC MH(GOPMAIIOHHU M KOMYHH-
Kal[MOHHU JaHHU 1oA (opmara Ha 1udpu, rpaduky,
mpudTOBE, KOJOBE, 3HAIU U CHMBOJIOBH.

ToBa mpeamnonara U M3MEHEHHE Ha 3a00HMKayIs-
[IOTO HU MTPOCTPAHCTBO, M3MEHEHUE HA MUPOTJIE/IA U
3HAHHMETO 3a CBETA.

OT TyK mpou3THYa ¥ HEOOXOJAUMOCTTA Ja CE M3-
BEJIAT MPEABAPUTEIIHO MApaMETPUTE Ha MPOCTPAH-
cTBeHOTO (popMOOOpa3yBaHe H Ja ce Ch3/aBaT HOBU
MPUHIIMITE U METOAM Ha MPOSKTUPAHE.

Heobxoaumo e aa ce mpoekTupa ,,[IPOCTPAHCT-
BO” C HOBa OCHOBA , JIa ce Mpech3aaae HOBa ,,eCTeC-
TBEHa cpena’.

Upes oTjeNsHE HA TJIABHUTE M BTOPOCTEHNEHHH
€JIEMEHTH Ha IPOCTPAHCTBATA, CHCTEMATU3UPAHE U
00eIMHSBaHE B JIOTMYHA CTPYKTYpa, MOKEM Ja IM0-
Jy4YdM Taka HEOOXOJMMHUTE HOBH MOAXOJH BHB
(hopMooOpa3yBaHeTo.

B Tasm cratms ce pasmiexmaT TpajUBHUTE
eJIEMEHTH Ha apXUTEKTypaTa, KOUTO ca 4acT OT ap-
XUTEKTYpPHOTO (popMoooOpazyBaHe W TEKTOHHKA.
®opmooOpa3zyBaHeTO B JKUIIMIIHATA CPEAA CIY>KH 3a
OpraHM3alys Ha IPOCTPAHCTBOTO UMANHKHU BIIPEIBHUL
BCHUYKUTE CHCTABSIIN I'O KOMIIOHEHTH CBIIO TaKa
32 OpraHu3WpaHeTo Ha (YHKIMOHAJIHUS IPOIIEC.
OpraHu3upaHeTo Ha JXKH3HCHUTE IPOLECH CE€ OCh-
LICCTBSABA TMOCPEICTBOM TEKTOHHYHOTO (HOpMO0D-
pa3yBaHe KOETO c€ MpEBBIUTBbLIABA B MaTepuai-
HO-TIpocTpaHcTBeHaTa cpena. OCHOBHUTE MpobIeMu
B MIPOEKTHPAHETO Ca CBBP3aHU C KOHCTPYKTHBHUTE
peuieHusi, Karo (pyHKIMOHATHOTO OpPraHW3upaHe Ha
NPOCTPAHCTBOTO, €CTETUUECKAaTa MHTEPIIpETalus Ha
apXuTeKTypHHuTe (OpMH, TNpeJHAa3HAYEHHETO Ha
TIOMEIICHHSATA.

Bceska apxuTexTypHa (opma € H3rpajgeHa Ot
(YHKIMOHAJTHN KOHCTPYKTHBHHM €IIEMEHTH M Or-
pakaamy KOHCTPYKIMH, KOUTO Upe3 CPe/cTBaTa Ha
IUTAaCTUYHUTE TIPUHIMIN JIa TIPOMEHAT cBOsiTa (hop-
Ma.

Bbpremero Ha apXUTeKTypaTa M3HCKBAa HOB ITOIXOJ
OTpa3siBalll acleKTUTe (OPMHPAILY IKIIUIIHOTO
MPOCTPAHCTBO.

daxTopuTe caMu IUKTYBaT METOIUTE Ha (op-
MooOpa3yBaHe, KOUTO C€ CHCTeMaTH3UpaT U HHTer-
pupat B 00112 CHMBOJIMYHO- 3HAKOBA CHCTEMA.
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FORM BUILDING AND TECTONICS DESIGN ELEMENTS OF
ARCHITECTUAL SPACE

Evelina MITKOVA
Machine Elements and Non-metallic Constructions department, Technical University-Sofia, Bulgaria
e-mail: emitkova@tu-sofia.bg

Abstract: This article describes building architecture elements , which are part of architecture shaping and tectonics.
The form construction in living space asist for organization with all the build components and for organizing functional
process. The organization of life processes is realized by tectonic form construction which epitomize the material and
spatial environment. The main problems in the design associated with structural solutions, functional organization of space,
aesthetic interpretation of architectural forms, purpose of the premises. The future of architecture requires a new approach
reflecting aspects build living space. Factors dictate methods of shaping to be organized and integrated into a common
simbol- sign system. The future of architecture requires a new approach reflecting aspects build living space. Factors
dictate methods of shaping to be organized and integrated into a common simbol- sign system. Each architectural form is
made up of functional components and surrounding structures, which by means of plastic principles change shape.

Keywords:architecture, design element, shaping, tectonics
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ANALYSIS OF SOME SEVERAL ELEMENTS OF CRYPTOGRAPHY AND
PROPOSING A NEW MODEL FOR DATA SECURITY

Florim IDRIZI, Avni RUSTEMI
Department of Informatics, State University of Tetovo, SUT, Tetovo, Macedonia
email: 'florim.idrizi@unite.edu.mk, ? avnirustemil 1@gmail.com

Abstract: Data security plays a very important role in all spheres of life. Many centuries ago due to data security,
cryptography was presented as science which will handle the encryption and decryption of data, respectively, will enable
secure communications between two parties. Since then until the present day there have been developed a number of
algorithms that enable data encryption and that because these algorithms have always been the target of several attacks. In
the days of today's data security is a high level, thanks to a large number of algorithm. However, although the level of
security is high ever again we see that the attackers manage to extract data from different systems so even in the days of
today's data security is the target of several attacks. Through this paper we present a model how to increase the level of
security of the data, model where if the data attacked by other persons they can not decipher data. We have also introduced
important elements of cryptography, their importance, and we talked briefly a few words about cloud computing as a new

technology for storing data.

Keywords: Cryptography, Criptoanalysis, Hash functions, Cryptosystems, Cloud computing,Data security.

1.INTRODUCTION

Cryptography is a discipline which deals with
analysis and creation of new methods which will
enable safe transfer from sender to receiver of a
certain data, respectively provides the data
encryption by the sender and their decryption by
persons for which have been dedicated.
Cryptography as a phenomenon has been discovered
in the 5th century, but no doubt that level of security
for the data has not been the same as in the days of
today. At that time people used essential elements
such as wood, paper and different notes for
encryption unlike the days of today where there are
sophisticated algorithms that enable data security
using 3D technology and the possibility to decrypt
this data from other people is very small. In other
words, cryptography has a duty to enable mutual and
sure communication between two parties using key as
their mediatory.

Besides cryptography, a an important term is
cryptanalysis. Cryptanalysis is a discipline which
determines the source of the encrypted text message
without knowing the key. Successful crypto-analyzer
can find the original text or key. Attempted
cryptanalysis is called an attack, and a successful
attack is called method. In attacks crypto-analyzer
presumably know the details of the algorithm. If

security of cryptosystems depend only on the security
of the algorithm, the system is with minimum
security.

KEY KEY

‘ sender }‘?&T){ encryption }‘CODE—P{ decryption }_CI{D;:IEI_’| receiver |

‘ attacker ‘
fig.1 Simple process of encryption

Types  of  cryptanalysis  attacks  are:
ciphertext-only attack, = known-plaintext attack,
chosen-plaintext attack ,adaptive chosen-plaintext
attack, chosen-ciphertext attack, chosen-key attack
etc. A cryptosystem is an implementation of
cryptographic techniques and their accompanying
infrastructure to provide information security
services. Fundamentally, there are two types of
cryptosystems based on the manner in which
encryption-decryption is carried out in the system:

e Symmetric Key Encryption

e Asymmetric Key Encryption
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The main difference between these cryptosystems
is the relationship between the encryption and the
decryption key. Logically, in any cryptosystem, both
the keys are closely associated. It is practically
impossible to decrypt the ciphertext with the key that
is unrelated to the encryption key. The encryption
process where same keys are used for encrypting and
decrypting the information is known as Symmetric
Key Encryption. The study of symmetric
cryptosystems is referred to as symmetric
cryptography. Symmetric cryptosystems are also
sometimes referred to as secret key cryptosystems.
The encryption process where different keys are used
for encrypting and decrypting the information is
known as  Asymmetric Key  Encryption.
Cryptography is an essential information security
tool. It provides the four most basic services of
information security:

e Confidentiality — Encryption technique can
guard the information and communication from
unauthorized revelation and access of information.

e Authentication —  The  cryptographic
techniques such as MAC and digital signatures can
protect information against spoofing and forgeries.

o Data Integrity — The cryptographic hash
functions are playing vital role in assuring the users
about the data integrity.

e Non-repudiation — The digital signature
provides the non-repudiation service to guard against
the dispute that may arise due to denial of passing
message by the sender.

2.DIGITAL SIGNATURE AND DIGITAL
CERTIFICATE

Digital Certificates are part of a technology called
Public Key Infrastructure or PKI. Digital certificates
have been described as virtual ID cards. This is a
useful analogy. There are many ways that digital
certificates and ID cards really are the same. Digital
certificates and simplify work to determine whether
the public key really belongs to the owner. Examples
of it are driver's license, birth certificate, etc. Each of
these has information to identify the person and
authority that someone else has confirmed the
identity of that person. Digital certificate is
information included with the public key of the
person who helps others to verify if a key is valid.
They are used to deter attempts to substitute the key

to a person for another person. Digital certificate
consists of three parts:

e public key,

e information on the certificate,

e one or several digital signatures.

The purpose of the a digital signature on
certificate is to verify that the information in the
certificate is tested by a person or entity. Digital
signature tests do not fully authenticity certificate
guarantees only that the signed identity information is
an integral part of the public key. How is a digital
certificate created? In creating digital certificates a
unique cryptographic key pair is generated. One of
these keys is referred to as a public key and the other
as a private key. Then the -certification
authority—generally on your campus—creates a
digital certificate by combining information about
you and the issuing organization with the public key
and digitally signing the whole thing. This is very
much like an organization’s ID office filling out an
ID card for you and then signing it to make it official.
An added value of digital certificates is that they
provide a higher level of security than what we
currently have with PIN and password combinations.
Users still use passwords, but only on their local
computer to protect their digital certificates. If one
loses the device on which a digital certificate is
stored, a person holding the certificate would still
need the password to unlock the certificate. Above
we stated that the digital certificate was digitally
signed. The holder of a digital certificate can also use
it to digitally sign other digital documents, for
example, purchase orders, grant applications,
financial reports or student transcripts. A digital
signature is not an image of your pen and ink
signature—it is an attachment to a document that
contains an encrypted version of the document
created using the signer’s private key. Digital
signature is a method for encrypting messages (such
as documents, contracts, advertisements) to be
transferred by adopting the protocol for exchanging
data and algorithm for data encryption. In this process
gained an abstract which seems like a signature or
seal that can be used by the recipient to verify the
identity of the sender. Digital signature functions are:
three parts:

e Maintaining the integrity of the data. Once the
message differ slightly, the abstract will change much
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for the hash functions, so that will avoid the
demolition or alteration of the message.

e Anti-rejection. Using the algorithm for
public-key encryption, the sender does not. It can
deny that he has sent a message of which has a private
key.

e Avoiding counterfeiting message is from the
sender by the recipient.

process does not
confinue
A

Text

digital signature —» signature function 4)” processed text ”—)Comparasion—:—b process confinues

text —>  HASH function 4’” processed tet J

fig.2 Verification of digital signature

3.HASH FUNCTIONS

Often it happens that some algorithms produce
large volume of data, in some cases doubling the size
of the original information. To disable this, apply a
hash function in one direction. This function takes as
input the length of the variables, in this case, a
message to whatever length, even thousands or
millions of bits, the function produces a fixed length
output. Hash function ensures that if the information
in different circumstances undergoing changes, and
at least a bit, then produced as output a totally
different value. Hashing is a process by which one
turns a string of characters with variable length into a
fixed-length value which represents the original
string. Sometimes, hashing is being referred to in
situations where encryption is the most appropriate
term and vice versa. Hashing ,in cryptography, is a
one-way operation which transforms a stream of data
into a more compressed form called a message digest.
The operation is not be invertible, meaning that
recovering the original data stream from the message
digest should not be possible. All the message digests
or hash values generated by a given hash function
have the same size no matter what the size of the
input value is. Encryption on the other hand, can be

thought of as a two-way operation which transforms a
plaintext into a ciphertext and allows for the process
to be inverted by transforming the ciphertext back
into its original plaintext via a mechanism called
decryption. Both operations depend on a key.
Encoding, which is sometimes used and accepted as a
synonym for encryption, is more directed at
converting some data to a format that will facilitate its
efficient manipulation, transmission and storage in
the digital world. Encoding does not conceal the
content of data; it only converts the data to a format
that can be efficiently managed by our electronic
devices (computer, mobile phone, television etc),
transmission media (cables and wires), storage
devices (hard disk, pen drive), and applications
software (web browser, mail client etc). Hash
functions are widely used to verify file integrity . A
password, in computer science, is a secret sequence
of character that one uses to gain access to a file, an
application or a computer system. Password has been
used long before our time. It used to be a secret word
or phrase which enabled a person to be accepted as a
friend by soldiers posted to keep watch and guard. In
our modern and more computerized world, it is a
secret data that one has to input to a computer system
in order to be granted access to the resources of that
system. Password hashing was used since the early
ages of the UNIX operating system. Users of UNIX
systems have their password hashed and stored in a
password file. Today, many web applications use a
database to store and retrieve a variety of data
including passwords. A poor practice is to store
passwords in clear text (the original form) wherever
they are located in the computer system. If someone
can somehow get to that location then the person will
easily possess all passwords available there.
Fortunately, some web applications generate a hash
value of all passwords and store these hash values,
rather than the password itself, in the database.

4.CLOUD COMPUTING

Cloud Computing is a new term in the world of
information technology, signaling the arrival of a new
computer paradigm. This new paradigm is
developing rapidly and is attracting more and more
service providers as well as clients. The rapid
development of "Cloud Computing" is made possible
by the introduction of new computer technologies
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that enable the use of computer infrastructure and
data storage at a reasonable price. "Cloud
Computing" is a computer model that incorporates
the concept of the (delegate) "outsourcing" of
computer resources which resources have the
capability of expanding and scaling, provisioning
request resources without the need for major
investments prior to the infrastructure IT . There are
several definitions that tend to define the term "Cloud
Computing". Definition of "Cloud Computing "
according to the US National Institute of Standards
and Technology (NIST) is: "Cloud Computing" is a
model that allows access to appropriate and necessary
in a separate set of configurable resources of
computer such computer networks, servers, storage,
applications and other services that the client
resources could be allocated or withdrawn easily with
minimal labor management or service provider
intervention.

=

i =

fig.3 "Cloud computing "

Although the "Cloud Computing" is a relatively
new term many experts believe that other forms of
"cloud" existed much earlier.

e Cloud 1.0 - cloud networks - is an abstract
model of layers TCP / IP, the networks where devices
communicate with each other without knowing
exactly who it is or where the other party.

¢ Cloud 2.0 - Cloud documents - represents an
abstraction of the data in the "world wide web",
where different documents can be edited or removed
without knowing exactly their location.

e Cloud 3.0 - the current model of "Cloud
Computing" - is an abstraction of the complex
infrastructure of servers, applications, databases, etc.
Simple saying Cloud 3.0 is considered as extension
and generalization of Cloud models 1.0 and 2.0.

5.SECURITY OF DATA AND APPLICATIONS

Today data security plays a very important role in
all aspects of development of a country, as in
economic, social and cultural. We can not imagine
any business development without having security of
the data which possesses. Data security has very
important role especially in places which possess
secret information, such as banks, state institutions
because these are the places which are mostly the
target of various attacks. So in this aspect of great
importance is the selection of software, respectively
algorithm to be used in these environments and the
interaction of that algorithm with respective database.
Increasingly during the creation of such applications
which are used in places where high security of data
is required, is attempted as much to create
algorithms, respectively sophisticated programs who
provide more security of the data and are less focused
on software design. However apart from the
numerous characteristics taken for the security of
data in these environments it is very important and
the selection of platform and database that will
provide greater flexibility and will be compatible
with the application which will be created. More
important is the selection of the database which has
greater interaction with the programming language
used to create the application. There are many
preventive measures for security of data that take
developing companies for creating various
applications such as the choice of more sophisticated
programming languages on the one hand, the choice
of more sophisticated database, the writing of codes
in a way that attackers have little chance to access the
application code, respectively use of various
functions to prevent the introduction of different
viruses etc. A large number of web application
security vulnerabilities are generally associated with
a lack of input validation (SQL Injection, XSS, Open
Redirects, Remote File Includes, etc). With web
applications, attackers generally attack from a pure
blackbox methodology. In general, greater skill and
knowledge around reverse engineering is required for
assessing and attacking mobile applications because
the code is already in the hands of the attackers.
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Users Database

fig.4 Role of security in accessing data

Although the possibility of accessing the data in
the days of today is much smaller compared to the
past thanks to the development of sophisticated
algorithms and the use of various techniques of data
encryption. However ever we see access to this
information by hackers, respectively persons who
have malicious purposes. So in this regard for greater
security of data and impossible access from other
persons we will propose a new model of data access
and preservation of their respective database. Our
proposal relates to the fact of using an encryption
algorithm during inserting data in the database.
Although perhaps the application and database
security is higher level, however if the insertion of
data in the database will be made in encrypted form,
not as they seem, then access them from unknown
persons will be impossible. This fact relates to the use
of a sophisticated algorithm which will make data
encoding during inserting them into the database and
data in the database will be inserted in that way where
even if the unknown persons access to that data they
will not be able to decode them, without having key
which is impossible to find it because only competent
persons responsible for the maintenance of the
system can possess that key.

Server
Database

encryption

decryption

‘ Users [*—receives data

attempts to access data

execute querry

insertrequire data y y
| Attackers ‘

DataSet

fig.5 New model of data security

Thereby having the data encryption in the
database and during each execution of each query
becomes decrypting the data first and then bringing
them to such user, and such thing enable even higher
security of data and access by other users would be
impossible. To do such a thing requires to do more
complicated work and program execution time will
probably be longer because during the insertion of
each data firstly must be made encryption of those
data and then encrypted data in such form must be
inserted into database. Also during the extraction of
data from database respectively during execution of
any query it must be made at first decrypting of those
data and then displaying them to the user which
requires that data. Something like this undoubtedly
increases the execution time of those data but the data
security would be at a high level. Regarding the
algorithm to be used for encryption, respectively
decryption of data, can be used any algorithm which
is effective and safe in the encryption of data. In this
way we think that the attack on the data would be
impossible which means that almost the data will be
attacked, deciphering them would be impossible.
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