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Mopeanb arenra intepgeiicy, 110 pearye Ha 3MiHy mapaMeTpiB oneparopa

Y cmammi euxnadeno ocnoeni npunyunu no6y0oeu Komn 1omepHoi cucmemu, wo peazye Ha 3MiHy
napamempis onepamopa. 3anpononogano MamemMamuiry mMooens azenma inmepgeicy mexniynoi
cucmemu ma po3poOaeHo npozpamue 3a6e3neqenHs.

Knrouoei cnosa: modenv onepamopa, inmepeiic kopucmyeaua, 1100UHO-MAUWIUHHI CUCHIEMU.

Bcmyn

B ocranHiit yac Bce OiJbLIOTO MOIIMPEHHS Ha-
OyBalOTh CHCTEMH, IO BHKOPHCTOBYIOTH ITHU(PPOBI
MoJelni JroauHN. i1 TI0IUHU € MIPUPOIHIM CITUIKY-
BaHHS 3 1HIIOO JIFOJMHOI0, TOMY Ha TICUXOJIOTTYHOMY
piBHI BOHA CITpUIIMAE KOMIT IOTEPHY CHUCTEMY SIK CBO-
I'o IIOMIYHHUKA, SKHI HAIIJIEHO 1HTEIEKTOM.

AHani3 ocmaHHix docnidxeHb ma nocmaHo-
8Ka 3ae0aHHs

OnHUM 3 KpUTEpPIiB po3poOKH OyIb-KOI TeX-
HIYHOT CHCTEMH € KPHUTEpiil ApYXKearoOHOCTI iHTEep-
¢eticy. JlroguHa mincBiZOoMO Oakae CIINIKYBaHHS 3
MAIIIMHOO, SIK 3 IHIIOI JIFOJUHOI0. 3a7aya BUKOPHC-
TaHHS OU(QPOBUX MOJIENEH JIFOMUHHU TaKOX Bifirpae
BEJINKY POJIb Ha BUPOOHHUNTBI. [IpoekTyBaHHS BUpO-
OHMYMX TPUMINICHb, TEXHIYHUX MPUCTPOIB, 00IakI-
HaHHS BHMAarae Bil pO3pOOHHUKIB BpaxyBaHHS €pro-
HOMIYHOTO (paKkTOpy, IO BIUIMBAE Ha 3PYYHICTH PO-
6otu [1]. Hudposi Momeni TOIWHNA TaKOX IIHPOKO
3aCTOCOBYIOTBCS B MEIMYHHX 1 HAayKOBHX JOCIHIi-
JUKEeHHSX [2].

HeoOxifHicTh mepexomy MpOrpamMHOro iHTep-
¢eiicy Bin ¢GopMu «IioauHA-MalUHa» 10 (HopMH
«IFOIMHA-JIIOIMHAY PO3IIISAAETECS B JJOCIIDKEHHI
[3], ne ocHOBHY yBary mpHIiICHO ITiJBUIICHHIO TOBi-
pH 10 areHTiB iHTepdeiicy depe3 30UTBIICHHS T0CTO-
BIPHOCTI 1X TIOBEIIHKH B peXHUMi OUiKyBaHHS. BipTy-
IPHUH HEPCOHAX OIMCYETHCS SIK (QYHKIS, IO 3a-
JIOXKWUTH BiJ HAOOpy MapaMeTpiB, 10 BKIIOYAE TPUBH-
MipHY MoJenb areHra iHrepdeiicy, roioc, aHiManilo
TEKCTOBOTO HAa0OPY, MOJOXKEHHS, PyX y PekuMi odi-
KyBaHHSI, J)KECTH, eMOIii, HAPsSM OISy KOPHCTY-
Bada. CrpolieHa MoZieIb PYKH JJIsl pO3B’s3aHHS 3BO-
POTHOT 3a/1aui MOJICTIOBAHHs aBaTapy MPOMOHYEThCS
B [4]. Mozxens cyMmimieHHS IisUTBHOCTI JIOOWUHHA B
CKJIa/li TIPOrpaMHO-anapaTHOTO0 KOMIUIEKCY MpejcTa-
BieHO B [5]. LIs Monens pearye Ha sSIKiCTh BUKOHAHHS
OIIepaToOpOM IIOCTAaBJICHWX 3aJlad Ta KOperye Horo
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NoJajblle HaBYaHHS Ha TpeHaxepi. [lokazaHo, mio
JUTs O1IbI01 €PEKTHUBHOCTI MPOIIECY HaBYaHHS HEOO-
XiTHO OTPHMYBATH MOKA3HHKH CTaHy OIlepaTropa Ta
BioOpakaTh iX Ha eKpaHi MpOorpaMU-TpeHaXepy. Y
[6] moBemeHO HEOOXimHICTH Bi3yalizalii OIIHKH CTa-
Hy JIOOUHH oreparopa. Bisyamizamis momomarae
oTIepaTopy CaMOCTIHHO OIIHUTH CBili CTaH 1 CKOpery-
BaTH Horo. Po3ristHyTi Mozesl MaloTh crenianizoBa-
HE 3aCTOCYBaHHsI Ta MOTPEOYIOTh CIIPOILEHHS Ta y3a-
raJbHEHHS JJIsl BAKOPUCTAHHS B TEXHIYHUX CHCTEMax
KepyBaHHs. ['OJIOBHMM HEIOJIIKOM iCHYIOUHX MiAXO-
IIB € BIJICYTHICTh 3BOPOTHOI B3a€MOJIii MK areHTOM
inTepdeiicy Ta onepaTopom.

MeToro ocIiKeHHs, HABECHOTO B LIl cTaT-
Ti, € TMiABUIICHHAA SPEKTHUBHOCTI YIPaBIiHHS JIFOIH-
HO-MallMHHAMH CHCTEMaMH Ha eTami CHpHHAHATTS
iH(popMarii Bi onepaTopa.

st TOCATHEHHsI MOCTaBJICHO! METH MOTPiOHO
pO3poOUTH MOJENs areHTy iHTepdeiicy, Mo Mae 3a-
JIOBOJIbHATH TAaKUM BHMOI'aM: areHT Mae OyTH CXO-
KW Ha JIIOJIUHY, TOBUHEH aHAli3yBaTH JaHi MMpo ma-
paMeTpu JTIOIMHH-OTIepaTopa Ta Bi3yalbHO BigoOpa-
’KaTH CTaH oneparopa.

Onuc

Jlnst mocATHEHHS IOCTaBIICHOI METH Y CKJax
KOMIT FOT€PHOI CHCTEMH IIPOTIOHYEThCS BBECTH J07a-
TKOBHH MOJyJb — areHT, KW Oe3rnocepennso Oyne
3aiicHIOBaTH «CHIIKYBaHH®» 3 JFOTUHOIO-
omeparopoMm. OCHOBHI (DYHKIIII areHTa: CTE)KCHHS 3a
MepeMillleHHsIMU  JIIOAMHU-0TIEPaTOpa; aHali3 MOBH
orepaTopa; BHUJAua pPEKOMEHJAlil oreparopy Ha
MIPHUPOIHIA MOBI IIOA0 HOTO MiSTBHOCTI.

CTpykTypy MOJAEpHi30BaHOI CHCTeMH 300pa-
KEHO Ha puc. 1, ckmamaeThest 3 iHTepdeiicy, MoTys
CHHTE3y MOBH, J1iaJIOTOBOI JIOTiKH, MOJYJISl PO3ITi3Ha-
BaHHS MOBHM Ta alapaTHoro 3abesnedyeHHs. AnapaTHe
3a0e3MeueHHs] areHTa CKJIAa€ThCsl 3 MOHITOPY, MiK-
podony, TuHAMIKIB i Web-kamepu.
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Pucynok 1 - UML-zmiarpamMa KOMIOHEHTIB CHCTEMHU

JisbHICTh areHTa CIpsIMOBaHA Ha 3aluc Ta
aHaji3 TOJIOCOBUX KOMAHJ| OMEpaTopa Ta CTEKEHHS
3a #ioro mojoxeHHsM B KiMHati. Omepartop Mae
OTPUMYBATH PEKOMEHJIAIIIT 100 CBOTO MOJOXCHHS
Ta CHJIU 3BYKY TOJIOCY, SIKIO OCTaHHI BIUTMBAIOThH HA
SIKICTh CTEXKCHHS 3a TCXHIYHUMH MapaMeTpaMH CHC-

| Banyod

TeMH (HampuKIaj, y BUMAAKY aBapil) Ta Ha SKIiCTh
KEpyBaHHS CHCTEMOIO 3 TOJOCY. ATEHT TAaKOX Mae
3MIHIOBATH BJIacHE IIOJIOKEHHS Ha MOHITOpI, 100
30UIBIIUTH IHTYITHBHY CKJIQJIOBY CIUIKYBaHHS MiX
JIOIMHOIO Ta MamuHOW0. JliarpaMy cTaHiB cHCTEMH
HaBeJIeHO Ha puc. 2.

O4iKYBaHHS Ha KODUCTYBa4a

p———

AHanis AaHUX]

[Po3spaxyHok HOBX NapameTpis] :,

[Buxia]

3MiHa CTaHY areHTa

[MepemiweHHs]

EMQE‘-{B DE3YNbTATY.
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Pucynok 2 - UML-ziarpama craHiB cucTeMHU

B aHamiTH9HOMY BUTJISII MOJENH B3a€MOJIIT
oreparopa 3 areHTOM MOXHa IPEJICTABUTH TAKUMHU
¢dhopmynamu.

Monens oneparopa:

M on = {SOYI ' XOH ' yon ! I on}’ (l)

ne S,, — BiACTaHb omeparopa IO areHra; X,, —
TOPU30HTANIFHE 3MIIICHHS OIllepaTopa BiJ arcHTa;
Y,, — BEpTUKaIbHE 3MIIIEHHS OIlepaTopa BiJ areH-
Ta; |
pa.

on — CHIIA 3BYKY T'OJIOCOBHX KOMaHJ ONEpaTo-

Monenb areHnra:
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Muzenma :{kaei (Dh ' ¢V’ qu}l (2)

ne K, —Macmrab arenTa; ¢, — KyT IIOBOPOTY are-

HTa 110 FOpI/ISOHTaHi; @, — KYT IIOBOPOTY arceHra 1o

BepTHKai; |,, — cuiga 3ByKy rolloCOBUX KOMaHJ

arcHra.

BupasuMo Mojenp areHta uepe3 MOJelb
omneparopa:

(San =S

ky

onm)
1

K, =1+

az

®)
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e S,, — BiicTaHb omepaTopa A0 areHra; S, — l,.=1-1,, ®)

PEKOMEH/IOBaHAa BiICTaHb MK OIIEPaTOPOM Ta are-
HTOM; K; — KoedillieHT MacIITabyBaHHS areHTa:

kl — SrTﬁX _Sonm
k -1

scalemax

(4)

e S — peKOMEHIOBaHa BiZICTaHb MIX OIIEpaTo-

onm
pOM Ta areHToM; S, — MaKCUMAJbHO MOXKIIHBA
BiICTaHB MiXK OIIEPATOPOM Ta areHTOM; Kgcalemax —

MaKCHMaJIbHO MOXJIMBHH KoedillieHT Macmrady-
BaHHS arcHTa.
Koediuient MmacmrabyBaHHs areHTa:

kK =1+ (Son — Sonm) ) (kscalermx _1)

ae

Srmx - Sonm (5)
e S,, — BiACTaHb OIepaTopa A0 areHTa; Sy

MaKCHMaJIbHO MOYJIMBA BiJICTaHb MiX OIIEPaTOpOM
Ta areHTOM; Kgcajepmy — MAKCHMAJIBHO MOMKIHBHH

Koe(ilieHT MacITa0yBaHHS areHTa.
Kyt nmoBopoty areHra 1o ropu3oHTaIi:

4| X
@, =tan 22 |
on (6)
Je X,,— TOPHU3OHTalbHE 3MIICHHS OIepaTopa Bin
areHra; S,, — BiICTaHb OIlEpaTOpa JIO areHTA.
KyT nmoBopoTy areHra o BepTHKaii:
¢, =tanY| Yor |
on (7)
Ie Y,,— TOPH30HTAIIbHE 3MIIl[eHHS OIlepaTopa Bij
areHTa; S,, — BIICTaHb ONEPaTOPa 10 areHTa.
Cuita 3ByKy TOJTOCOBHX KOMAaH]] areHTa!

[ st At

ae |,, — cuaa 3ByKy rojlocOBUX KOMaH]| OIlepaTo-

pa.
B pesynprati oTpumMaemo:

(San — Sanm) ) (kscalermx _l)

max Sonm

tant X"”] tant ;"”],1— I,
)

1+

M

azenma —

SOVI on

ABTopamu OyJ0 po3po0iIeHO MporpaMHe 3a-
OesneuenHs Personal Assistant Ha MOBI Hporpamy-
BanHs1 C++. J{ns Bcix MOMYIIB areHTa po3po0ieHo
BIINOBITHI Kiacu. TecTu i MEpeBipKU MPaBHIIb-
HOCTI poOoTH OYJIO MOAUICHO HA TPU TPYIU: Mepe-
Bipka poOoTu rpadigHOorO iHTEepdeiicy, mepeBipka
poOOTH CHCTEMH HAJNAIITYBaHb Ta MEpeBipKa amek-
BaTHOCTI MaTeMaTH4YHOI Mojeni areHTa. IIpm pos-
poOrii MoIyms aHaIi3y MepeMilieHb omneparopa OyB
ukopuctaanit SDK faceAPI, sixwii mo3Bomsie Bisc-
JIKOBYBAaTH MIEpEMIIIEHHs TOJIOBH JIIOAWHU, aHAITi-
3ytoud pucu obmuyuust [7]. s peanizanii ¢pyHKuil
TTS OyB BHKOpUCTAaHMH CTOPOHHIH MOJYJNb
“Govorilka”, sgkuii noNerurye BHKOPUCTaHHS
Microsoft Speech API, BOynoBaHoro B omnepartiiiti
cucremu cimeiictBa Windows [8]. st mpoBeneHHs
aHawi3y 3BYKy, IO TOCTymae 3 MikpodoHy, Oyma
BuKopucTana OiOmioreka NAudio, sfka 3HaYHO
CIIPOIIY€ JOCTYH 10 3BYKOBHX IIPUCTPOIB Ta Ma€ B
CBOEMY CKIIafi 06arato BOyZOBaHUX KOPHUCHHUX (hyH-
KIIii 71 IPOBEJICHHS aHali3y 3BYKY [9].

Ha puc. 3 300paxkeHo ronoBHy ekpaHHy (o-
pMy Ta Aiajor HajaliTyBaHb NapaMeTpiB areHra.
Ha puc. 4 nokazaHo pe3yJibTaTH NEepeBIpKH peakiii
areHTa Ha IepeMillleHHsl OllepaTropa Bropy, BHH3,
BJIiBO Ta BmpaBo. Ha puc. 5 mokasaHo pe3yibrartu
HepeBipkd  peakiii areHTa Ha  HaOJMKeH-
HS/BIAMANICHHST ~ omepatopa  Big — web-kamepw.

Settings | Personal assistant

Optimal distance between operatar and agent .2 meters

b aximum distance between operator and agent: meters
Sealing ratio: times

Agent window width: [

il

Agent window height: 7ER px

Ukrainian -

Language:

Save Cancel

Pucynok 3 - Burnsazg roioBHoi hopMu mpH 3arrycKy Ta JiaJiory HaJlaIllTyBaHb
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PucyHok 4 - Peakuist areHTa Ha NepeMillieHHs OlIepaTopa Bropy, BHU3, BIIBO Ta BIIPABO

Pucynok 5 - Peakuist areHTa Ha HaOJIMKEHHS Ta BiJAJICHHS OIlepaTopa

BucHoeku

VY crarTi 3anporoOHOBAHO MATEMATHYHY MO-
JIeTTb MOy iHTEpPENCcy KOMIT FOTEPHOI CHCTEMH,
110 BPaxOBYe 3MiHy TapaMeTpiB oIiepaTopa, a came
MOJIOXKCHHSL OIepaTropa BIMHOCHO CTaIliOHAPHOT
web-kamMepu Ta CHIIH 3BYKY, 3 SKOKO OIMeparop Ie-
penae rojocoBy iHdopmalliro B cucteMy. Po3po0-

JIEHa MOJIENIb areHTa TEXHIYHOI CUCTEMH, Ha BiaMi-
Hy BiJl IHIIUX, BPaxoOBye MapaMeTpH oOlepaTopa
CHUCTEMH Ta JO3BOJISIE MiABHIINTH €(PEKTUBHICTDH
VIpaBIiHHS TIOAWHO-MAllMHHIMH CHCTEMaMH Ha
eTamni cipuiHsTTS iHbOopMauii Bix onepaTopa. Ane-
KBaTHICTh PO3pOOJIEHOI MaTeMaTHYHOI MOJeli Iie-
PEBIPEHO NUITXOM KOMIT FOTEPHOTO MOJICTIOBAHHSI.
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BunHMLIKNI HAMOHAJIBHBIN TEXHUYECKUNA YHUBEPCUTET

MOJIEJIb ATEHTA UHTEP®ENCA, PEATUPYIOIIETO HA U3MEHEHUE MTAPAMETPOB OIIE-
PATOPA

B craTthe npencTaBiIeHB! OCHOBHBIE IPHHIUIIEI IOCTPOSHUS KOMITBIOTEPHOI CHCTEMBI, pearupyromeil Ha u3Me-
HEHHUE MapaMeTpoB oneparopa. [Ipeanoxena MaTeMaTHIecKasi MOJIENb areHTa HHTepdeiica TEXHNIECKOH CHUCTe-
MBI U pa3pabOTaHO NMPOrpaMMHOE OOECHEeYEHHE, TO3BOJISIONICE BHIMOJHATh KOMITBIOTEPHOE MOJEINPOBAHUE
COCTOSIHUS OIlepaTopa U JaBaTh PEKOMEHJAINMH O KOPPEKLUHN ero JeHCTBUIl Ha OCHOBE JAaHHBIX, MOJYYEHHBIX C
web-kamepbl 1 MUKPOdOHA.

Knrouegvie cnoga: modens onepamopa, unmepgheiic nonv3ioeamens, 4€106€K0-MAUUHHbIE CUCIEMDbL.

T.V. GRYSHCHUK, A.N. ROMANIUK, V.V. YAREMCHUK

Vinnytsia National Technical University

INTERFACE AGENT MODEL THAT RESPONDS TO CHANGES IN OPERATOR’S PARAMETERS
The article describes the basic principles of a computer system that responds to changes of the operator's para-
meters. The article includes a short review of avatar’s models. These models have the specialized application and
need simplification and generalization to be applied to technical control systems. The main drawback of the ex-
isting approaches is the lack of feedback interaction between the interface agent and the operator. The purpose of
the research presented in this article is to increase the human-machine systems efficiency at the stage of data
perception from operator. To achieve this goal, the authors propose to add a special module - an agent, that will
carry on a direct "dialogue" with the operator. Features of the agent: tracking operator movements, analysis of
operator’s voice data, providing instructions to operator concerning his/her activities in natural language. The
system structure consists of the interface part, text-to-speech module, dialogue logic module, language recogni-
tion module and hardware. The hardware consists of an agent monitor, microphone, speakers and web-camera.
The agent should also change its actual position on the monitor to increase the intuitive component of the human
- machine communication. The mathematical model of the technical system interface agent is provided. The fol-
lowing operator parameters should be measured for this model: distance between the operator and the agent,
horizontal and vertical shifts of operators from the agent, speech loudness. The agent mathematical model in-
cludes the agent’s shape scale, horizontal and vertical rotation angles, loudness of the agent’s voice instructions.
The agent’s parameters depend on the operator’s state.

The authors developed C++ computer program called Personal Assistant. For all the agent’s modules appropriate
classes were developed. The tests were divided into three groups: GUI, verification of the system settings, and
proofing the agent’s mathematical model adequacy. The following programming modules were used: SDK fa-
ceAPI, which allows tracking the movement of the human head, TTS module "Govorilka", which simplifies the
usage of the Microsoft Speech API, and NAudio library, which greatly simplifies access to audio devices and
incorporates lots of useful built-in functions for sound analysis.

The model of technology system agent, as opposed to others, takes into account the parameters of the operator
and improves the efficiency of the human-machine systems on the stage of data perception from the operator.
Keywords: model of operator, user interface, human-machine systems.
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