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B nacrosimee Bpems Ui B3aMMOJEHCTBHS C KOMITBIOTEPOM HCIOIB3YIOTCS, B OCHOBHOM, JIBa
BUa uHTep(delica: koMaHaHast CTpoKa U rpadudeckuil maTepdeiic. U ToT u qpyro SBISIOTCS, 10 CYTH,
HCKYCCTBEHHBIMH SI3bIKAMH, a 3HAYUT, /U1 pabOTHl ¢ KOMIBIOTEPOM IOJIH30BATENb JOJDKEH OBIA/IETh
HOBBIM JJI1 HETO S3bIKOM. IIpndeM HCIoNb30BaHHE TAKHX S3BIKOB B BHUPTYAIBHBIX Cpeaax 3aTpyaHH-
TeNbHO. PemmTh 3Ty mpobiemMy MOXKHO IyTeM 00y4eHHs KOMIBIOTepa TOHUMAHUIO €CTECTBEHHBIX SI3bI-
KOB H, B YaCTHOCTH, S13bIKa JKECTOB.

OCHOBHBIMU IIPEUMYILECTBAMH S3bIKA )KECTOB 110 CPABHEHUIO C JIPYITMMH €CTECTBEHHBIMH SA3bI-
KaMHU SIBJIAETCA:
1. yHuBepcanbHOCTB (KECT AEUCTBUSA, HAIPUMED, BbIPE3aHUS 00bEKTA IIPU MOMOILY BUPTYaIbHOTO
HO’Ka, HE 3aBUCUT OT HAllMOHAIbHON KYJIbTYphl YEJIOBEKA);

2. BO3MOXKHOCTH MMpoCHHUpPOBATH HOBCGI[HCBHHﬁ OIIBIT HAa BUPTYAJIbHBIC CPCIbI (CKa)KeM, €CJIn 4€JI0-
BCK BO3BMCT BI/IpTyaJ'IBHHﬁ HOX, TO OH 6y,I[eT TOYHO 3HATh, KaK HYXHO UM IIOJIb30BaTbCA U
KaKuXx pe3yJIbTaTOB CJICAYCT O)KI/II[aTB).

Jlnist 3aXBara JKECTOB 51 pa3padoTan TEXHOJIOTHIO, OCHOBAaHHYIO Ha €MHCTBEHHOH BeO-Kamepe H
OOBIKHOBEHHOM (hPOHAPHUKE, KOTOPBIH MMOJIH30BATEINb ACPKHUT B pyke. M300pakeHue, moirydaemMoe ¢ BeO-
KaMCphbI, IMOABEPracTCsa aHajin3y: U3MCHCHHC IMOJIOKCHHUA CBCTOBOI'O IIATHA IMO3BOJIACT ONPCACINTL ABC
KOOpJMHATHI, HA OCHOBE M3MEHEHUH pa3Mepa CBETOBOTO IISATHA OMPEIEISCTCS TPEThs, a IIyTeM aHan3a
reoMeTpUYecKoil (popMBbI CBETOBOTO MSITHA BBIUMCIISIFOTCS YIJIbl HakioHa (oHapuka. Takum oOpa3om,
CHCTEMa MOXET OIPENIEISTh HE TOJBKO TPEXMEPHOE MOJIOKEeHHEe (poHApHKa, HO U HAIMPaBJICHHUE, B KOTO-
POM OH CMOTPHUT, YTO TIO3BOJIIET HCIIOJIb30BaTh (OHAPUK B KAUECTBE TPEXMEPHOM MBIMHA H
TpexMepHoro ykazarens. [I[penMyiiiecTBOM JTaHHOW CHCTEMBI SIBJSIETCS MPOCTOTA MCIOJb30BaHUs (HET
HYXJbI paCcCTaBJIATh MHOXCECTBO KaMEp W MPUKPCIUIATE CHICHHUAIIBHBIC MAapKEPhBI K PYKE quOBeKa), a
TAaKXKE€ HU3Kasd CTOUMOCTbh.

Z[J'ISI paciio3dHaBaHus KECTOB MPOU3BOAUTCS AHAJIIN3 U3MCHCHUSA KOOPAHUHAT (I)OHapI/IKa BO BpC-
MCHHU. HonyqaeMa;I MHOT'OMEpHas TPACKTOPpUA CPAaBHUBACTCS C Ha60pOM 0a30BBIX TpaeKTOpHﬁ, Kaxxaas
N3 KOTOPBIX CBA3aHaA C OHpe)IeJ'IéHHBIM KECTOM. HpI/I O6Hapy)KeHI/II/I COOTBCTCTBHUA CUHUTACTCA, UTO ITOJIb-
30BaTellb BBEI COOTBCTCTBYI-OH_II/Iﬁ KECT. HpI/I 9TOM OTCYTCTBYCT HCO6XOI[I/IMOCTB Kak-To 0003HAYaTh Ha-
4aJio U KOHCI KCCTAa, a4 TAKKC JACJIATh May3y MCKAY KECTaMU (T.e. cHucTeMa crocoOHa BBIJACIINUTD B I10JIb-
30BATCIILCKOM BBOJC HECKOJILKO MOAPA UAYIIUX )KCCTOB). Taxoke cTout OTMCTUTD, UYTO aJITOPUTM aHaA-
Jin3a JOCTATOYHO IMPOU3BOAUTCIICH U MOIKET paGOTaTB B pCaJIbHOM BpCMCHHU.

B nacrosiiee Bpems co31aH NMPOTOTUIIHBIA BapHaHT OMUCHIBaéMOM cucteMbl. PaboTta Hax mpo-
€KTOM IIPOJIOJIKACTCS.
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Currently two types of interface are using for human-computer interaction: the command line and
the graphical interface. Both are, in fact, artificial languages, so user must learn a completely new
language to interact with computer. And these artificial languages are not suitable for virtual



environments. To solve this problem, we should teach computer to understand human language. In
particular, gesture language.

The main advantages of gesture language over other natural languages are:

1. universality (action-gesture, like cutting with a knife, does not depend on the human’s

national culture);

2. possibility of projecting the daily experience into virtual environments (say, if a person takes

a virtual knife, he would know exactly how to use it and what to expect in results).

For capturing gestures | developed a technology based on a single web camera and an ordinary
flashlight, which the user holds in his hand. The program analyse web camera image: from position
change of light spots the first two coordinates are determined, from the changes of the light spot’s size
we determine the third, and from geometric shape analysis program calculates the angles of the
flashlight. Thus, the system may determine not only the three-dimensional position of the flashlight, but
also the direction in which it looks. So flashlight can be used as a three-dimensional mouse and as a
three-dimensional pointer. The advantage of this technology is its simplicity (no need to calibrate many
cameras and to attach special markers to the user’s hand) as well as low cost.

For gesture recognition, coordinates change over time is analysed. The program compare
resultant multi-dimensional trajectory with a set of basic trajectories, each of which is linked with a
certain gesture. If we find correspondence, we decide that the user has entered the corresponding gesture.
It should be mentioned that there is no need to designate the beginning and end of gesture as well as
make a pause between gestures (the system is able to recognise several gestures in continuous user
input). Also the analysis algorithm is fast enough to work in real time. The prototype variant of
described system is realized now, but the system is still under development.



