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96md®030 3Mm3MB03sE0s 5830560l 3BMBOYGMdOL  MAB0IzbgMzsbglo  3MA3MbBEL
Bomdmeaqbl. gbgdols Meg350x39MHM369ds 3O LodOEMIL Jdbol s ol BAoMo
bgds  d3MOIMO  MMOOGOHMRRJOOLmMZ0L.  09653900MM3g  B9IbMEMY0gd0,  MHMYMEMOES
333M35@1OH0 3msMa3699d0 s 960l 53MI36MdO LoLEBHEGdO F0MOMO JK3v)dbYdS bdmZsb
96 39du G 3mboEgdgdl. JogMod 50530s6MMO 3M3M603530 MBOM MBS FoagdoLs, HMIGEO3
ofiygds BHz0bols s BodMol mbgby. 3mabodwmo Bmomadbgwol dMmEmEodo dgdwgdl
500530560l 3060l gegdE®™Boabo@MMmo 5JE03mdOL sb5¢oBL 3060l gergdG®masabodmmo
Ao g0l Imbo@Mm™m0ba®y s13wdbgdom, MMIIdOE SLMEOMEYDS 58 5dE03MdOL FYlodsdols
96mdMog  3mbB33939dBY/f0oboogdgdBy.  3mabo@Mo  dmstgdbgeol  dMmEMmE0o3ol
33093900 o035M009ds 505063500 EEG 39dbmemmaools 4sd8mygbgdom, 39Mdme, Emotiv
EPOC X dwgdom, Mmdgamoa Lsdoeagdsll 0denggs  30m0BmOGWMms© s 9B9dGIMs©
5830JLoMEIL B3060L 5JB03Mds Lbgoalibgs 9bsBg BoJMOL 96 edsMszol coMml. dengdo 14
3Mb05b0s 593L 9990 3H9gb03wMo Bobsliosmgdangdo: Sampling Rate: 128 sb 256 Hz, 303806M0:
Bluetooth LE, 3gno@am®ds: API oo SDK (EmotivPRO), 35b 593l 8mbo3gdgdol batolbo s 3060
SDK,

33930LsL “bgos glvyeogls 890ga0 sm356900:
EEG 9gbmemaool 4s8myqbgdom #3060l gbmdmog 3mb3g33Hgdmeb o3s380Mgdvwmo

593H03mdgd0L oBOJLOMYdY;
e $H30b0lL gegdBHmHMBsabo@ Mo Loaboegdols s FHOWMGIOL KX AMBMMO s
0600305 Mo 5bseobo bsdo gool dslisgrols mbyby;
e 9bMdMO350 296Lb353900 X ABgdOL dMbsEgImNs FYIMGIOMO b5 0DO;
e 530dMm0L/f0b5050gdgd0L FGlodsdolo sergm®OmMTNE0 BsdEmbBadols 994dbs;
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o 3MB3933¥ MO IsMdbgerols 3HmaMmadmeo d3Mm@EMm@odol (bmamols) dgddbs,

3309300 9qL39M0396EHT0 FmMbsfiogmdals dooegdl 90 LEab@o, MMIgdoE oymaowbo
094690056 L3 9bmdMm03 xaBs 9bmdMm0z0 3Mm3bowgdols dobggom: 30 Jodmzgero, 30

bmdgbo s 30 sHgMdsoKBgwo. Lsdogg gbs 930360l Lbgsolibgs 9bmdMog  mysbl
(JoO3900m®0,  0bMgzmm3mo,  0MOHIMEo),  Mo3g  MBOHWE39WwyYmBl  dmbszgdoms
@@0ba30LGHWO  LOoEMIGL s FMZ35RIMM3BYOL.  LBEBMIBEHYO0  (FoEsm3g) bIsdswens
omOmmdz0996 gMls s 003539 §0boogdgdl  (3mBi393HIdL), Mo3  MBEMHMB39wYmaL
3M639JLEHOL  gMmA35MM369dsL.  [oboogdgdo  0dbgds  Bgo@maowMo, FoMmEH030 o
3M360GMMo@  3oelbobs  (3oy. ,9s Lsberdos®, ,d9 3Lfsgermd MboggMlLodg®do®). EEG
AfymdOEMds  sx830JLOMYBL  BH30b0L  gagd@Ombyen  IMbEOL  scalp-Bg  (0og0l 3960l
B9a30mbYg); b Logbsergdo  sMOL  OMOL  gmbjgos — 9B Mol dsbdog By
39sbsfogdmmo  533WOGHMEOMIM0 (330090 900. dmbo3gdgdo  HomBmoaqbab
36535 Mb0sd 30OV Logbowl, LssE Momm sMbo Fgglsdsdgds 9o JargdBM™MPL s
00MMIMW0 SOBOL Loabogo o3y 0bsbgds. EEG dgngdo s5304L0MgdL cotmoom Lsdstosg
36535¢0Mb0sb Lgbogdls J03MMzMEE GO0 (LV), HMIgdo SLebsggb G30b0l gergdEMvwo
59BH03MdOL MYoM MH953060985L GBMdMOZ BEB0IMgdDBY. J9dcamdo sbsgroBol Fggas
39L5degdgEO bogds 53 59EH03MBOL "YoomstMadbs" 3mabo@® 360d3bgmdsc.

dmbsigdms LB &S gobobgds 89dgao Laboo:

Time (ms)||Channel 1 (Fpl)|[Channel 2 (Fp2) . [channel 14 (02)
0 2.3 UV 1.1 pV o7 uv

1 25 uv 1.3 uV |08 uV

Sampling Rate (359. 128Hz 56 256Hz) 6;513500@36’5813’ 0¥y M590bxg® ofjgtgds dmbsoigdo
$o0d0. mmommgme 9egdGH®®L (5MbL) 593l o300 MmM-BEdsMmM 30 Lobsgro. LygMomm,
Loabocmo  Ggodwgds  Fgoiegglb 3999y EEG  Bowogdl, 6Hmdwgdoag 9bomygbm®oc
13938060905 30360EHWM ogBH0ZMdSL:

G5 0s|0535DMBOL| 0oy MIshrgmdIdO

Delta ||0.5-4 Hz dogo, 63> IERMISMIMDS

Theta ||4-8 Hz 49M500mgds, 3gblogMgds

Alpha |[8-13 Hz dmBgdE00, BoMsd BboBYo dyMIsMgMdS
Beta |13-30 Hz 59BHomE0 sBOHM36gds, gbs

Gamma||30-100 Hz  ||3m339duydo 3maboos, smEosaos

96mMdG030 59FH03MdOLSL Y39w sy bdotmos Beta oo Gamma 3oegdols 3sdenogMgds.
99639606 EOL  IMbs37dgd0  sxkodloMmEIds FozMmgmmGHaddo (V) s dgobobgds
CSV/EDF @3m635330, 259mygbgd o 0gbgds Preprocessing 39d6035: 3owm@®oios (band-pass 1-
45Hz), s0GH9RsJGHJo0L  Imgowgds  (EOG, EMG), ©o bm®mdseobszos.  Logbswgdo
2996500BYds 9990 IgMEYdO:
» FFT o PSD 565¢n0%o — Lobdomolb 3033mbgbEgdol 8qLslifogwsco,
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» ERP (Event-Related Potentials) — 13046 0l/{0obsqsqgdols sdmbisabmda,

» Machine Learning s¢oam®™o0dgdo — CNN, SVM o6 LSTM dmqgangdo
30oL0B0ISEOOLMZOU.

500690 LogMo™M BgOMMTsdEMBYdO »B0ggMLIEME 3mB(393(HdDY, F9sMYds dmbrogds
96mdM0350 2obLb3s390 X3ROl FmEOL s JMBEHMMEMEHO X aRgdOL TsEHIOOM
dmbgogds 9Mmo s 53539 §0bssgdGOOL [otmBmmdds 0bawolivy® s Ml gbgdbY, Msms
506l 3Mmbodm®mo MBoggMLsogdo
332930L 3mbsenmbyero F9@gagdos:
>  EEG boabogngdolbs s gbmdmogo 3063933900l dm®mols 3mmasools
0096GH0RB030M9d;
> 33060l 59E03mdol Logzmdzgebg Hoboslfo® aoblisBrzMmeo Fobssgdgdols
59m3bmds 70-90% LoBMLEHO;
> 8909935300005 BgoMmbwyeno s5eram™00dgd0, Mmdegdos gbmdMog 3mbEadEgdls
0553538069096 Jglodsdols EEG Loabagngdmsb;
> 3063933 ™o dmatydbgenrols 3Hmamedeno dmwenols (software prototype)
399965, H™3gwo3 BHogemdl 3od®ol Logdgganbg memgdbsols, 56wy dgoddbgds
36OHMyM30o MBMB3gEYMaBol SOMEM G030, MMmdgwoa 0gbgds 30MH3gewo Badoxo
»30M360GMM0 oMbyl dmfymdomdol dgbsgdbgwso;
> 8936096 498950900 dmgero bgotmemobyzolid o 336939000 sbagro
9Bd30bmz0L.

00 3309306 890gae@  dgladegdgeo  0dbgds  gbmdMogo  3M3mbozsEool  sbaero
3900mgdol  GgdmBs3gds — B0gOOL MByBg oMadbs, Moz MY3mE30sls  dmobogbls
396L53MNOHGOOD  FM635wgbM36  AsBsMGdT0, 9@T0s60-3mB30BH MO  0bEHIMHRIOLYdTO,
99000306530 — 3533096390030, MHMIgOLLE »FoMd LordsMo, L3gaGgddmewmyngddo —
5B39M39, MLOBONLMGDS, MGIBOWOGSE0S s 5. .

U53356dm  Lodyggdo: 3mabodMo  BmoeMadbgwo, 3mbBEg3EeenMo  dmamadbgwro,
Bgomm™mbmo sergym®momdgdo,
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On cognitive translator
Abstract

This is a research for creating a cognitive translator prototype based on brain electromagnetic
activity, aiming to develop a cognitive translator prototype that uses brain activity to translate
thoughts into different languages. The idea is to analyze linguistic activity data and develop
algorithms to recognize and translate brain signals associated with specific concepts.

The main hypothesis is that the concept (or thought /whatever is to say/write) remains the
same across languages haveing the different linguistic material for different langugaes. To test this
hypothesis, we plan to record and analyze the neural activity of 90 participants speaking three
different languages using EmoTV epoc - EEG (electroencephalography) technology.

The research involves several steps, including:

> Data collection: Recording EEG signals from participants as they think or speak in

different languages.

> Data analysis: Analyzing the EEG signals using techniques such as FFT, PSD, ERP,
and machine learning algorithms to identify patterns associated with specific concepts.

> Algorithm development: Developing algorithms to recognize and translate brain
signals into different languages.

> Prototype development: Creating a software prototype of the cognitive translator.

The research aims to achieve several goals, including:
o Identifying the correlation between EEG signals and linguistic concepts

e Elaborating the neurological algorythms, which will connect the langugae concepts with
the proper EEG sygnals.

¢ Recognizing pre-defined sentences with 70-90% accuracy based on brain activity

¢ Developing a software prototype of the cognitive translator

o Creating a scientifically grounded model for neural linguistic research

The research has the potential to revolutionize language technologies and establish a new
research direction in Georgian/Kartvelian studies.

Keywords: cognitive translator
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