
Transactions. Georgian Technical University. AUTOMATED CONTROL SYSTEMS - No 1(10), 2011

334

pedagogTa registraciis sistemis samomxmareblo

interfeisis interaqciis drois Sefaseba

levan imnaiSvili, maguli bedineiSvili, Tamar talikaZe

saqarTvelos teqnikuri universiteti

reziume

pedagogTa registraciis sistemis samomxmareblo interfeisis interaqciis drois

SefasebisaTvis SemoTavazebulia modeli, romelic eyrdnoba fitsis da hukis kanonebis erTdroul

gamoyenebas. Sedegad gansazRvrulia interaqciis drois damokidebuleba  samizne obieqtis zomasa

da samizne obieqtamde manZilze. Sefasebis Sedegebis analizze dayrdnobiT SemoTavazebulia

sistemis samomxmareblo interfeisis agebis axali koncefcia, romlisTvisac mniSvnelovnad

mcirdeba interaqciis dro.

sakvanZo sityvebi: pedagogTa identifikacia. biometriuli identifikacia. samomxmareblo

interfeisi. interfeisis Sefaseba.
1. Sesavali

pedagogTa registraciis sistemis daniSnulebaa: profesor-maswavlebelTa identifikaca;

profesor-maswavlebelTa leqciaze gamocxadebis registracia da aRricxva; Casatarebeli,

damTavrebuli, daumTavrebeli, Sewyvetili, Canacvlebuli da gacdenili leqciebis aRricxva;

leqciis Catarebis sazogadoebrivi kontroli; monacemTa dagroveba da analizi [1].

sistemis funqcionirebas safuZvlad udevs profesorTa registracia TiTis anabeWdis

gamoyenebiT. sistema uzrunvelyofs pedagogsa da sistemas Soris interaqtiul kavSirs, pedagogis

biometriul identifikacias da amasTan aris martivi gamosayenebeli. sistema funqcionirebs

klient-serveruli teqnologiiT da struqturulad gadawyvetilia kompiuteruli qselis saxiT.

Sesabamisad aris sistemis serveri da terminalebi.  terminalis birTvia konsoluri kompiuteri,

romelTanac mierTebulia sensoruli monitori da TiTis skaneri. pedagogi yvela proceduras,

romelic dakavSirebulia mis identifikaciasTan da mecadineobis registraciasTan, axorcielebs

TiTis skaneris da sensoruli monitoris saSualebiT.

saswavlo dRis dasawyisSi terminalis sensorul monitorze avtomaturad (kalendaruli

ricxvis Sesabamisad) gamoitaneba im dRis saswavlo cxrili. profesoris mier TiTis skanerze

dadebisas xdeba misi pirovnebis identifikacia, saerTo cxrilidan daifiltreba da ekranze

gamoitaneba mxolod misi Sesabamisi cxrili (nax.1).

nax.1. pedagogis piradi cxrili Catarebuli, gacdenili, mimdinare

da Casatarebeli leqciebiT

Tu am momentisaTvis nebadarTulia romelime leqciis dawyebis registracia (rac

SesaZlebelia leqciis dawyebidan garkveuli droiT adre), pedagogi sensorul ekranze TiTiT exeba

cxrilis im striqons, romelic TiTis piqtogramiTaa moniSnuli. Sedegad Sesabamisi striqoni

gayviTldeba, rac niSnavs, rom leqciis dawyebis registracia gavlilia. leqciis damTavrebis

Semdgom profesori gadis igive proceduras (ar unda iyos amowuruli leqciis damTavrebis

registraciis drois limiti) da TiTiT exeba gayviTlebul striqons, romelic gamwvandeba. amiT

leqcia iTvleba damTavrebulad. Tu profesori leqciaze ar gamocxadda, an dagvianebis limitis
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amowurvamde ver moaswro leqciis dawyebis proceduris gavla, maSin saswavlo cxrilSi Sesamisi

striqoni gawiTldeba da leqcia iTvleba gacdenilad.

pedagogis interaqtiuli kavSiri sistemasTan xorcieldeba Semdegnairad: leqciis dawyebis

registraciisaTvis pedagogma TiTis skanerze TiTis dadebiT unda gaiaros identifikaciis procesi.

Semdeg TiTi skaneridan unda gadaitanos  sensorul ekranze, sadac piradi cxrilidan unda

amoirCios is striqoni, romelic TiTis piqtogramiTaa moniSnuli da TiTiT Seexos piqtogramis

gaswriv arsebul striqons. Tu am momentisaTvis pedagogis pirad cxrilSi aris yviTeli

striqonic (anu leqcia eqvemdebareba damTavrebis registracias), man unda amoirCios isic da

TiTiT Seexos. Sedegad pedagogis pirad cxrilSi TiTis piqtogramiT moniSnuli gayviTldeba,

xolo yviTeli striqoni gamwvandeba.

2. samomxmareblo interfeisis interaqciis drois

Sefasebis modeli

Tanaxmad fitsis kanonisa [2], dro, romelic saWiroa interfeisze romelime elementis

amorCevisa da dawkapunebisaTvis, iangariSeba Semdegnairad: Tფიტსი=a+b*log2(D/S+1),
sadac D aris manZili sastarto wertilidan miznobriv wertilamde (nax.2), xolo S aris samizne

obieqtis zoma moZraobis mimarTulebiT (nax.3).

amasTanave mxedvelobaSi unda miviRoT dro, romelic saWiroa TiTis skanerze TiTis

dadebisaTvis da dro, romelic esaWiroeba sistemas pirovnebis identificirebisaTvis. es

ukanaskneli damokidebulia TiTis anabeWdis verifikaciis da identifikaciis algoriTmebze da maTi

programuli realizaciis meTodebze. Tumca mocemul publikaciaSi am ukanaskneli amocanis

gadawyveta Cvens mizans ar warmoadgens. amitom CavTvaloT, rom pirovnebis identifikaciisaTvis

saWiro dro mudmivia.

mocemuli interfeisis SemTxvevaSi samizne obieqti aris konkretuli leqciis maCvenebeli

striqoni, romelic fitsis kanonis mixedviT samizne obieqti ver iqneba,  radgan is moZraobis

mimarTulebasTan mimarTebiT mdebareobs  kuTxiT. Tu monitoris ekranze leqciis maCvenebeli

striqonis simaRle aris S1 (nax.4), maSin samizne obieqtis realuri zoma iqneba:

S= S1*cos,
anu misi zoma kidev ufro „Semcirdeba“ da masze TiTis „mortymis“ procedura garTuldeba da

pedagogis piradi cxrilidan saWiro striqonis amorCevis dro kidev ufro gaizrdeba.

fitsis kanonis Tanaxmad a konstanta aris gamSvebi mowyobilobis gaSveba/gaCerebis dro, xolo

b konstanta damokidebulia mowyobilobis tipiur siCqareze. TiTis  skaneris SemTxvevaSi es

koeficientebi axasiaTebs mowyobilobis eleqtronuli sqemebis swrafqmedebas da skanerze TiTis

morgebis proceduras. raskinis mier a da b miCneulia Sesabamisad a=50 da b=150 mlwm [3], rac

mis mier gamoiyeneba mausis SemTxvevisaTvis. Tanamedrove eleqtronikis miRwevebidan gamomdinare,

Tamamad SeiZleba CaiTvalos, rom mausis da TiTis skaneris elqtronuli SigTavsis swrafqmedeba

erTnairia. xolo rac Seexeba TiTis skanerze TiTis morgebas, garkveuli treiningis (rac

sxvaTaSoris damwyebTaTvis mauszec sWirdeba) Semdeg droiTi danakargebiT didad ar gansxvavdeba
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mausisagan. amdenad Semdgomi gaTvlebisaTvis gamoviyenebT raskinis mier a da b koeficientebisaTvis

gaTvlil mniSvnelobebs: a=50, b=150.

me-5 naxazze mocemulia Tფიტსი drois gaTvlili mniSvnelobebis damokidebuleba samizne

obieqtis zomaze. cxadia, rom pedagogis pirad cxrilSi striqonis simaRlis gazrda mniSvnelovan

mogebas iZleva interfeisis swrafqmedebis TalsazrisiT. magram cxrilis zomebis gazrda

damokidebulia pedagogis dRiuri datvirTvis moculobaze, anu striqonebis raodenobaze cxrilSi

da monitoris fizikur zomaze. amitom sistemis interfeisSi cxrilis striqonis simaRle

dafiqsirebulia 2 sm-is farglebSi, rac monitoris ekranTan mimarTebaSi TiTis moZraobis

mimarTulebis  Txis gaTvaliswinebiT samizne obieqtis realur simaRles afiqsirebs 1,5 sm-is

farglebSi. mniSvnelovania is momenti, rom pedagogs piradi cxrilidan uwevs sxvadasxva striqonis

amorCeva, romlebic erTi da igive sastarto wertilidan sxvadasxva manZilze arian ganlagebuli.

cxadia, rom monitoris ekranze rac ufro dablaa ganTavsebuli cxrilis striqoni, miT naklebia

manZili TiTis skaneramde. me-6 naxazze naCvenebia Tფიტსი drois damokidebuleba samizne obieqtamde

manZilze, roca samizne obieqtis realuri zoma Seadgens 1,5 sm.

pedagogis pirad cxrilTan urTierTobis dros moqmedebiaSia hikis kanonic [4], romlis

Tanaxmad dro, romelic saWiroa monitorze n–dan erTi elementis amorCevaSi, Seadgens

Tჰიკი=a+b*log2(n+1),

sadac gamoyenebuli a da b koefientebi bevr faqtorzea damokidebuli. magaliTad, momxmareblis

mier interfeisis gamoyenebis Cvevebis SeZena amcirebs b koefientis mniSvnelobas da a.S. amdenad,

jamuri dro, romelic saWiroa leqciis dawyebis/damTavrebis registraciisaTvis gaiTvleba

formuliT:

T= Tფიტსი+Tჰიკი+Tიდენტიფიკაცია.
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rogorc vxedavT, T–is SemcirebisaTvis saWiroa Tფიტსი da Tჰიკი droebis Semcireba. Tფიტსი –

is Semcireba SesaZlebelia sami gziT: D manZilis da  kuTxis SemcirebiT da samizne obieqtis S1
zomis gazrdiT.

rogorc me-5 da me-6 naxazebzea naCvenebi grafikebidan Cans, gansakuTrebiT efeqturia samizne

obieqtis S1 zomis gazrda. magaliTad, Tu D=30 sm da S1=1 sm. Sesabamisad Tფიტსი=785 mlwm. samizne

obieqtis zomis gazrdiT, roca S1=3 sm, Sesabamisad fitsis dro mcirdeba – Tფიტსი= 530 mlwm.

davuSvaT, rom registracia SesaZlebelia ekranis mTeli farTobis gamoyenebiT, romlis simaRlea

15 sm, maSin Tფიტსი=215  mlwm. SeiZleba davaskvnaT, rom fitsis drois SemcirebisaTvis saWiroa

pedagogis piradi cxrilis striqonebis simaRlis gazrda, magram aman xeli ar unda SeuSalos

monitoris ekranze pedagogis piradi cxrilis erTi „kadris“ saxiT asaxvas.

„gadabmuli“ leqciebis SemTxvevaSi T–is gaTvlis formula kidev ufro garTuldeba, radgan

saWiro xdeba erTi leqciis damTavrebis da Semdegi leqciis dawyebis registracia, miuxedavad

imisa, rom pedagogis identifikacia xdeba mxolod erTxel da Sesabamisad misi identifikaciis dro

ar icvleba. amrigad, „gadabmuli“ leqciis SemTxvevaSi:

T= Tფიტსი1+Tჰიკი1+ Tფიტსი2+Tჰიკი2+Tიდენტიფიკაცია.
aqve unda aRvniSnoT, rom Tფიტსი2  Tფიტსი1,, radgan  manZili D* (nax.4) pedagogis piradi

cxrilis or striqons Soris gacilebiT naklebia, vidre manZili D TiTis skaneridan ekranamde.

Tჰიკი2  Tჰიკი1, radgan Tჰიკი2 –Tvis amorCeva xdeba pedagogis piradi cxrilis mijriT mdebare or

striqons (dasamTavrebeli leqcia da dasawyebi leqcia) Soris.

3. samomxmareblo interfeisi Semcirebuli

interaqciis droiT

winamdebare naSromSi SemoTavazebulia leqciis registraciis axali koncefcia, sadac

mniSvnelovnadaa gaumjobesebuli fitsis kanonis maCvenebeli, xolo droiTi danaxarjebi hukis

mixedviT saerTod ar gvaqvs. pedagogis identifikaciis Sedegad ekranze gamodis misi piradi

cxrili, romelsac aqvs me-7 naxazze naCvenebi saxe.

ekranze aisaxeba pedagogis piradi cxrili da sami virtualuri Rilaki: registraciis,

mecadineobis Sewyvetis da piradi cxrilidan gamosvlis. Tu registraciis pirobebidan gamomdinare

leqcia dawyebas eqvemdebareba, maSin pirad cxrilSi dawyebis registraciis nebadarTuli leqcia

moiniSneba yviTeli markeriT. aseve yviTeli markeri gamoCndeba registraciis Rilakis Tavze,

romelic Tavis mxriv aqtiuria (nax.7).

pedagogi exeba registraciis Rilaks. Sedegad dasawyebi leqciis striqoni gayviTldeba,

moixsneba leqciis dawyebis markerebi da registraciis Rilaki gaxdeba pasiuri. Tu registraciis

pirobebidan gamomdinare leqcia damTavrebas eqvemdebareba, maSin pirad cxrilSi damTavrebis

registraciis nebadarTuli leqcia moiniSneba mwvane markeriT. Tu imavdroulad gvaqvs „gadabmuli“

leqcia da is eqvemdebareba dawyebas, maSin is moiniSneba yviTeli markeriT (nax.8).
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nax.8. leqciis damTavrebis registracia

registraciis Rilakze zemoqmedebiT miiReba mdgomareoba, roca erTi leqcia registrirdeba

damTavrebulad, xolo Semdegi - dawyebulad. imavdroulad registraciis Rilaki gadadis pasiur

mdgomareobaSi. Sedegad pedagogis piradi gverdi iRebs Semdeg saxes (nax.9).

SevniSnavT, rom leqciis damTavrebis registracia SesaZlebelia maSin, roca leqciis

damTavrebis registraciis nebarTvis veli miiRebs mwvane Seferilobas. Tu pedagogi gaivlis

identifikaciis process daumTavrebeli leqciis pirobebSi, amas sistema aRiqvams leqciis

Sewyvetis survilad da gamoitans pedagogis pirad fanjaras leqciis Sewyvetis aqtiuri RilakiT

(nax.10). am Rilakze SexebiT gawiTldeba yviTlad moniSnuli (dawyebuli) leqciis striqoni da

leqciis Sewyvetis Rilaki gadava pasiur mdgomareobaSi.
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SemoTavazebul interfeisiT leqciis dawyeba/damTavrebis registraciis dro gaiTvleba

formuliT:

T= Tფიტსი+Tიდენტიფიკაცია

sadac ukve aRar gvaqvs Tჰიკი, radgan momxmarebels  samizne obieqti ramodenimedan amosarCevi ar

aqvs. am SemTxvevaSi pedagogi operirebs mxolod registraciis Rilakze (am dros leqciis

Sewyvetis Rilaki pasiur mdgomareobaSiaa).

pedagogis piradi cxrilis SemoTavazebul interfeisSi mTavari samizne obieqti aris

registraciis virtualuri Rilaki. rogorc nax. 7–dan  Cans sensoruli monitoris zoma (am

SemTxvevaSi aRebulia 15“ zomis monitori) srul saSualebas iZleva, rom gaizardos registraciis

Rilakis vertikaluri zoma, rac Tavis mxriv gamoiwvevs Tფიტსი drois Semcirebas. aRsaniSnavia, rom

mcirdeba da mocemuli zomis sensoruli ekranisaTis minimaluri xdeba sastarto wertilidan

samizne wertilamde manZili D, rac aseve dadebiTad aisaxeba Tfitsi drois Semcirebaze. magaliTad,

Tu davuSvebT, rom D=20 sm da S1=3 sm, maSin Tფიტსი=470 mlwm.

Tu irterfeisis ganxorcielebis dros virtualur Rilakebs ganvaTavsebT uSualod

ekranis CarCos kidesTan ise, rogorc es me-11 naxazzea naCvenebi, maSin Tanaxmad [3]–sa,

registraciis Rilakis simaRle virtualurad gaizrdeba sul mcire 50 mm–iT mainc. es aseve

Seamcirebs Tფიტსი dros.

nax.11. virtualuri Rilakebis ganTavseba monitoris CarCosTan

me-12 naxazze naCvenebia, gamoyeneba Tu ra gavlenas axdens registraciis Rilakis

virtualuri gazrda interaqciis droze. Tu CavTvliT, rom samizne obieqtis (registraciis

Rilakis) realuri zoma Seadgens S1=3 sm, maSin Tფიტსი iqneba 500 mlwm-is  farglebSi. Rilakis

virtualuri gazrdiT S1=8 sm da Sesabamisad Tფიტსი fiqsirdeba 300 mlwm-is farglebSi.

4. daskvna

pedagogTa registraciis sistemis xdeba operatiul reJimSi. amdenad didi mniSvneloba aqvs

misi samomxmareblo interfeisis swrafqmedebis Sefasebas da interaqciis drois Semcirebas.

sistemis interfeisiT interaqciis drois SefasebisaTvis erTdroulad aris gamoyenebuli fitsis

da hukis kanonebi da SemoTavazebulia Sefasebis modeli. es ukanaskneli saSualebas iZleva

Sefasebuli iqnas interaqciis dro samizne obieqtis zomidan da samizne obieqtamde manZilidan

gamomdinare. gaTvlebis Sedegebi aCvenebs, rom samomxmareblo interfeisis swrafqmedebis
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gazrdisaTvis gansakuTrebiT efeqturia samizne obieqtis zomebis gazrda. aqedan gamomdinare,

SemoTavazebulia pedagogTa registraciis sistemis programuli interfeisis modificirebis

koncefcia, sadac miRweulia samizne obieqtis zomebis virtualuri gazrda da minimumamdea

dayvanili samizne obieqtamde manZili. Sedegad mkveTrad izrdeba pedagogTa registraciis sistemis

samomxmareblo interfeisis swrafqmedeba.

literatura:

1. frangiSvili a., imnaiSvili l., bedineiSvili m., sulaberiZe m. saswavlo dawesebulebaSi

pedagogTa registraciis eleqtronuli sistema. akad. i. frangiSvilis dab.80-w. saerTaS.samec.konf.

`sainformacio da kompiuteruli teqnologiebi, modelireba, marTva". Tb.,1-4.10. 2010
2. Fitts, P. M. The information capacity of the human motor system in controlling the amplitude of

movement. Journal of Experimental Psychology, 47, (1954), 381–391.
3. Raskin J. The Human Interface. New Directions for Designing Interactive Systems.

4. Hick W.E. On the rate of gain of information. Quarterly Journal of Experimental Psychology, 4:11-26,
1952.

ESTIMATE THE INTERACTION  TIME  OF  USER-INTERFACE OF
TEACHERS REGISTRATION SYSTEM

Imnaishvili Levan, Bedineishvili Maguli, Talikadze Tamar
Georgian Technical University

Summary

To estimate the interaction  time  of  user-interface of teachers registration system, proposed a model that
is based on simultaneous application of laws of Fitts' and Hick. As a result there was determined the dependence
of the interaction time of the size and remoteness of the target. Based on analysis of assessment results, there is
offered a new concept of building a user-interface system, which will substantially reduced the interaction time.

ОЦЕНКА ВРЕМЕНИ ИНТЕРАКЦИИ ПОТРЕБИТЕЛЬСКОГО ИНТЕРФЕЙСА
СИСТЕМЫ РЕГИСТРАЦИИ ПРЕПОДАВАТЕЛЕЙ

Имнаишвили Л., Бединеишвили М., Таликадзе Т.
Грузинский Технический Университет

Резюме

Для оценки времени интеракции потребительского интерфейса системы регистрации
преподавателей предложена модель, которая основана на одновременном применении законов Фитса и
Хика. В результате определены зависимости времени интеракции от размеров и удаленности целевого
объекта. На основе анализа результатов оценок предложена новая концепция построения
потребительского интерфейса системы, для которой существенно уменьшается время интеракции.


