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Amayopebetol 1 aviiypa@r], amobfikevon kot Slvour Tng mapovoas epyoaciog, €& OAOKANPOL 1
TUAHOTOG OVTNG, Y10 EUTOPIKO okomd. Emtpéneton n avotdnwon, amobnkevon Kot S1avoun yio. 6Komo
Un KePOOOKOMKO, EKTAOEVTIKNG 1 EPEVVNTIKNG PVGNG, VIO TNV TPOVTOOEoN Vo avaPEPETAL 1| TNYN
TPoéhevong Kot va dtatnpeital to Tapdv pvopa. Epetiuata mov agopolv tn xpiion g epyaciog yio
KEPOOGKOMIKO GKOTO TPEMEL VAL AmeLHVVOVTUL TPOG TO GLYYPOPEQ.

Ot amOYELS KOl TO. GUUTEPAGLLOTO TTOV TEPLEYOVTAL GE AVTO TO EYYPOAPO EKPPALOVY TO GLYYPUPED KoL

dev mpémel va gpunvevbel 0Tl avtimpoowrnevovy Tig emionueg Béoelg tov EBvikod MetcodPfiov
[MoAvteyveiov.



Iepiinyn

Y1y mapovoa epyacio TopovcstaleTol va cvoTna, Tov To ovopdalovue Action Therapy (AT),
TO OTOI0 GTOYEVEL GTNV OVTILETMOTION TOV POPLOV KOt TO CLYKEKPIUEVO GTNV OVTILETMOTICN
e0KOV pofrov. Ztnpileton otn yvoolakn Oepomeio Kot To epyaAEio TOV ¥PNCLOTOLOVVTOL
elvat yOoAld €IKOVIKNG TPOYHOTIKOTNTOG, KAUEPO OVAYVAOPIONG KIVIGEMV KOl OloONTpEg
Broonudrov. X1dyog tov (AT) givar 0 achBevig T yvdon Kot TV EUTELPLN, TOL ATOKTA KOTA
™ Odpkeln g Bepaneiog, va T d10yeTEVLOEL GE deEOTNTES, E TIG OTOlEG EVKOAOTEPO KO
afiocta Bo avtipetonicer ™ @ofion Tov oty KabnuepwvoéTTa. Méypt onuepa, pE TIG
epapuoyés e I'vootokng Tourepipopiotikng Oepanciog (Cognitive Behavioral Therapy -
CBT), o acBevic avoauéveron va Eemepdoel tov eOfo péocw oultnong, He OmOTEAECHA VO
amoKTd TAN PN Katavonon g eoPiag tov. X11c epapuroyés s Oepaneiog ExBeong (Exposure
Therapy - ET), o acbevig pobaivel ndc va pével kovid, va pumopet vo ayyi&etl 1 va pumopei vo
KottdEeL T @oPia Tov HECM OMTIKNG 1] COUOTIKNG OEYEPONC, YWPIC VO OVTILETOTIGEL KPioT
VKoV, e amotéhespa va eEotkelwet pe ™ eofia tov. Ilap’ dha avtd, Kapio eQapproyr dev
&xel emkevipmBel otV eKTaidEVON TOV ACHEVOVG, OTO «TTACH VO EVEPYNGEL GE LO ETLPOPT
katdotaor. I[lapadeiypoata tétouwv mpomovicemv eival: «mdg vo mdoel &va eofiko
OVTIKEILEVOY, «TTAG VO amo@UYEL £vo. POPIKO avTiKeilevo, OTav KatevBivetal mpog o Tavem
0L, KAT, T0 omoia PePfaing elvar cuvnOn cevapla, Tov avtipetomilovTot amd T U PoPikd
dropa yopic kpion movikod. H (AT), péoo tov yuoldv €KOVIKNG TPOyUOTIKOTNTOG,
TPOGOLOLDVEL O1dpopeg emipofes kataotdoels. TTapdiinia, HEG® TG KAUEPAS, TO GUGTNLLOL
TapaKoAovdel TIg Opdcelg Tov acBevovg, eAEyyovtog Katd OGO avTEG ekTEAOVVTOL 0pOd.
Téhog, péow Tov Proonudtov, Tpocaprolel To eKoviko TepPdiiov avaldyms. OvclocTIKA,
n (AT) elvon po cvotnuatikny pnéBodog, M omoiol GTOYXEVEL GTNV ATOKTNON Oe&l0TNTOV Kol
Kuplwg avtomenoidnong, pe to omoia Oa pmopel o acbevig TAéov va dpa Tavm ot eoPio Tov
avtofoviwg, apiacta, Ommg Ko Omote BEAeEL, Exovtag ™ aicOnon Ot TAéov pmopel vo ta
KOTOPEPEL.

A&Ceic Kherona

®o6Poc, DoPiec, CBT, ET, Ewovikn Ilpaypoatwkomra, Kapepa Bdbovg, Booknuarta,
Exnaidevon, Oepaneia, Aoyiopkd, Madnua.



Abstract

In this paper we present a system named (AT), which aims at the treatment of phobias and
more specifically the treatment of special phobias. It is based on cognitive therapy and the
tools it uses are: virtual reality glasses, motion recognition camera and bio-sensors. The aim of
the (AT) is the knowledge and experience that the patient acquires during therapy to channel
them into skills that will more easily and effortlessly address his phobia in everyday life. To
date, with the applications of Cognitive Behavioral Therapy (CBT), the patient is expected to
overcome fear through discussion, thus gaining a full understanding of his phobia. In Exposure
Therapy (ET) applications, the patient learns how to stay close, touch or be able to look at his
phobia through visual or physical excitement without experiencing a panic attack, thereby
becoming familiar with his phobia. Nevertheless, no application has focused on patient
education, "how" to act in a dreadful situation. Examples of such training are: "how to catch a
phobic object,” "how to avoid a phobic object when it is directed upwards," etc., which are, of
course, usual scenarios that non-fearful individuals face without panic attack. The (AT),
through virtual reality glasses, simulates various dreadful situations. At the same time, through
the camera, the system monitors the patient's actions, checking whether they are performed
correctly. Finally, through biosignals, it accordingly adapts the virtual environment.
Essentially, (AT) is a systematic method that aims for the patient to acquire skills and above
all self-confidence, with which he/she can now act on his phobia voluntarily, effortlessly,
whenever he/she wants, having the feeling that he can now to make it happen.

Keywords

Fear, Phobias, CBT, ET, Virtual Reality, Depth Camera, Beats, Education, Therapy, Software,
Lesson.
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1 Evoayomy

1.1 Xkomog

YKomdg NG TaPoVCaS EPYOsiog elval 1 LEAETN TV Bepamel®y oV vVEIGTOVTAL PLEXPL CUEPT
YO TNV KATOTOAEUNOT| TV POPLADV, 1) TOPATHPNOT TV KEVAV TOL VILAPYOVV GTIG LEYPL TOPO.
EPOPLOYES TV BEPATEIDV KOl 1] KATOOTKELT] EVOS EPYOUAEIOD - GUCTHUATOG — TTOL KOAVTTEL QLTA
T KEVOL KOl OIELKOAVVEL OTN YPNYOPOTEPT], AGPOUAESTEPT KOl OIKOVOUIKOTEPT Bepameian Tov
acBevoug.

1.2 Eppérera

H @oPia, o¢ vococ, avikel 6Tov uputePo KAGS0 TV Yuyikdv acbevelimv. Oleg ot yoykég
acBéveleg emmpedlovv ta idta HéEPT Tov yKePAAOL Y TO APikd Zvotnua kot To Neo@Aoto,,
Exel mapatnpnbel 011 6e OAeg o1 Bepameieg mov pappdlovtal Yo TV KOTOUTOAEUNON TOV
eoPuv eivan mapeppepeis. Katd cvvéneia av avtd 10 GOOTNHO TOV TPOTEIVOVLE GE AT T
dumlopatikny epyacio pmopel va copPdrel ot Bepaneio tov @oPfuwv tote B umopei va
oLUPaAEL Kot OTIG VITOAOMES YLYIKEC aoOEveLeg

1.3 Tpomog mpocéyyiong

2V TopoLGH OWAMUATIKY] €pyacio, okOpo Kot ov mopotifetar €vo OAOKANp®UEVO
TEYVOLOYIKO cVvotnua, Olvetal wwitepn épeacn oto Bewpntikd pépoc. Ymapyst mAnpm
aviivon TV Bepameldv Tov aprolovTal HEYPL CNUEPH, TOV KEVAOV TOL £X0VV AVTEG KO GTO
YOIl TO TPOTEWVOUEVO GUGTNIO UTOPEL VO TIG VITOKATAGTICEL KO VO, TAPEXEL EVOL KOTAAANAO
TPOTO KOTATOAEUNONG TV QoPimv. Katd cuvéneia ota akoiovbo kepdloto mopotiBeton pio
TANPNG OVOALGT TNG 10£0G TOW OO TO GUGTILLOL
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2 Emoxkonmon tov evvolr@v @ofov, @ofiog, Eoikav
Doprov kot Tig Ogpameieg AvtOv.

2.1 Ewoayoyq:

e ovTO TO KEQAANL0 avapépovtol ot Bacikoi opiopol @oPwv, eofiac, ol Katnyopieg poPidv
Kot ot 01dpopeg Bepameieg mov epappdlovior HEYPL oCHUEP. LTN GLVEXELN ECTIALOVIE GE
OLYKEKPIUEVN Katnyopia Twv QoPidv, oTig «edikég ofiecy. AkodovBwg eotidlovpe ot
YVoOolokn Oepameio Kol oTIg S1APOPES LOPPES TNG YLOL TV OVTILETMTION TOV EOIKMOV QOPLOV.
Téhog avapépovpe dS1dpopeg Bepameieg mov €yovv epappootel Kot mopovSldlovpe Ta
OTOTEAEGLATOL TOVC.

2.2 ®o6Poc:

O 96Pog sivar 1 frodoyikn| avTidpacn TOV GOUATOG VO, VITEPACTIGTEL TOV £0LTO TOL EVAVTIO GE
oTIONTOTE UMOopel vo Tov mpokoAEésel Kako. Eivor éva amd ta mo Pacikd avOpomva
cuvatsOnpata o omoio dtav dleyeipeTan ) KOPLo dPAGTNPLOTNTA, TOV EYKEPAAOV TaPATPEITAL
KLPIOG 0TO AEUPIKO CVGTNLLO KO OEVTEPEVOVTMOC GE AALD LEPT TOV EYKEPAAOV OIS M PTEPVA,
0 HETOTIKOG AoPog kat aAlol. Otav o OPoc evepyomoleital, T0 O «EVTVEY, 0 KopOloKOg
TOALOS OLEAVETOL OPOCTIKA KO Ot HOEC SOCTEAAOVTOL KOl GLGTEAAOVTIOL, YOl VO LOG
TPOETOYACOVY - QULOIKE KOl JSlvonTiKd - Yyl ovTtd 7oL  @oiveTtor vo  givol o
emPrapnckatdotacn. O @oPoc eivar éva yopokINPloTiKd g avlpomvng vrapEng mov
ocvvdéetal dueoa pe v eEEMEN Tov avBpmdmTov, 0ol To KivnTpo Yo emPimon etval avtd Tov
dwmpet v avBpoTotnTa £EEMGOOUEVT. QQ0TOGO, 0 YPOVIOG Kal EvTovog pOPog umopet va
TPOKAAECEL AVEMOVUNTEG EVEPYELEG OTO COUA, OTMS OpAveLn 1) VITEPPoALkT mieon [ 1, oeh. 1-
2] [2, ogh. 189-190] [3, oeh. 278-279].

2.3 ®Dofia:

Eivor n évtovn, cuveyng Kot - T1g meplocotePEg PopEg - mopdAoyn mapovsio Tov eofov. To
dtopo oeBaveTol pio ToAD PEYOADTEPT ATEIAY OO OVTN TOV VIAPYEL GTNV TPOYLOTIKOTNTA.
Ta 600 koplo amoteléopata e eofiag eivar to vrepfolikd dyxoc 1 N «kaTyvény. Etot,
AOy® ¢ Tapovciog Ayyovg N 6ok, o AvOpmmog dev elval oe BEomn va emdeiEel avToédeyyo, LE
amoTéAeca va VTapyEL TOavOTTA Vo unv pmopéoet dwyelptotel v emPrapn katdotoon [1,
oeh. 3-4] [2, o). 189-190].

2.4 Ao ™) @ofia oto @oPpo:

Me tov opiopd tov @oéfov, pmopolpe va cupmepdvovpe 61t o OPog dev eivar kATl apvnTIKO.
Avrtifeta, 0tov vdpyel eOPOG, TO GVOTNUE LOC EVEPYOTOIEITOL TPOKEIUEVOL VO Elval £TOLLO
Vo avTIOPACEL YPNYOPO. GE OTOLEGONTOTE AMEIANTIKESG KaTaoTdoelS. Emopévmg, o 6tdyog pog
dev givar va eEaetyoope Tov eOPo, aAAE Vo EKUETAALEVTOVE Ta OETIKA YOPAKTNPLOTIKA TOV.
Avrtifeta, 1 @oPia givor €€ optopod apynTiky, oL, 6tav To Atopo extifetar otn oPia, o
eYKEPALOG deV OVTIOPA OWG TIPEMEL VAL EMTPEYEL GTO COUA VO EMPLDOGEL OO TNV OTEIANTIKY
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Katdotaot, onAadn, oo T pic TAELPA, OTOV TAPOLGLALETOL POBOG, TO AUVVTIKO LLOG GUGTI L0
gvepyomoteiton 0AAG, omd TV AAAY, TO aicOM L TOV GyyOLG 1) TOV GOK OEV EMITPEMEL GTO GTOLO
VO, OVTILETOTICEL TNV ATEANTIKT KOTAGTOON KOl TPETEL GUVENMOS Vo EEUAEIPOEL.

2.5 Ewowkég Dofiec:

Ot poPiec éxovv Ta&voundel oe tpelg kupiapyeg xarnyopieg, Ewdikég DoPieg, Ayopapofia,
Kowovikég Dofiec [2, oeh. 189-233]. Ze avtn Vv gpyacia Ba emkevipowbovpe ot Edikég
Dofieg. Oracheveic mov Eyovv kdmotla TEToo PoPia PoPodvTal AVIIKEIIEVH 1) KATUCTAGELS TTOV
10 avOpdTIVOo puoard Bempet dvvntikd emProfeic, aveEapmra and to av Bo propodcay oTnv
npoypatikotra vo elvan emPrafeic. Zoppova pe v Apepikavikny Poyatpwkn Etopeia [2,
c. 199], 10 m0cootd TV aTopmV pe kdmoa Ewdwnm Dofia katd ) didpkela g {ong Tovg
avépyetar 6to 7% -9% otic HITA ko 6% otnv Evponn kor propet va ptacet £og ko 12,5%
ano tov Kessler [4]. Yrdpyovv didpopot oot Ewdikdyv @ofidryv: 0 ofog opropévev Lomv,
@ofia Tov aipatog, KOOGS KoL 0 POBOS Yo VY, TEPLOPLOUEVOL YDPOL KOl AAAOL [2, GEA.
197-198] [5, oel. 3-4] [6, oeh. 2-3]. EmumAéov, T tedevtaio ypovia Exel dieloybel apke
épevva 6TovV Topén oVTO, 0AAG M perétn tov Stinson (2007) deiyvel 0Tt LOVO piol petoyneio
(8%) avBporwv mov dayvootnkoyv pe e0kég eofieg Edapav Bepaneia [7] [5, p . 15].

2.6 M£0oool Ocpameiog:

Yrndpyer mnbopa Oegpameidv  yioo 11 Ewdwég DoPieg:  Doappokevtikny  Ayoyn/
dapuaxobepancio, Ocpancio I'vooiokng Zounepipopds (CBT), Epappocpévn Xordpwon Kot
moALA dALa. H o yvoot Oeponeia etvarn (CBT), poli pe Tig d10popeg LOPPES TNG, TIG OTOIES
0o kaBopicovpe mapakdro. H yvooiakn counepipopiotiky Oepaneio (CBT) dev €yl axdun
amoderyfel 6T elvor avatepn amd dAleg popeéc Bepamciog, aAAd 1 TAELOVOTNTA TOV EWOTKAOV
TNV TPOTILOVV, KOODC - avTiBeTa LE T QOPUOKEVTIKY oy®yn - 0&v €Yl TOOVEC TOPEVEPYELES.
etvar po amdn kol cuykekpipévn Bepaneio Tov Umopel vo EMEEPEL OMOTEAEGLOTA, YOPIS TNV
vroothplen evog e€myevn mapdyovio (Omwe eapupoka) [2, oel. 189-233] [5, oel. 32-36] [8].
>10 mopov keipevo, Ba emkevipmBovpe amokAeloTikd otig epappoyéc e (CBT) ko twv
SPOPETIKOV LOPPADV TNG.

2.7 Ogpoameia yvootikns cvpneprpopdg (CBT):

I'evikd, o1 facikég apyég avtg g Bepaneiog eoT1dloVTaL GTOV EVIOTICUO, TNV KATAVONGT) Kot
™mv Pertioon tov TPOTOL oKEYNG Kol CLUTEPIPOPES Tov acBevi). O acBevig cvppetéyet
EVEPYA OTNV OMOKOTACTOON TOL Kol £El TNV aicOnomn tov eléyyov Kotd Tn StdpKew TNg
Bepaneiog. Ot acOeveic amokToLV dE10TNTEG KOTA TN OEPKELN TOV GLVEIPIDV KOl TPEMEL VL
e€0oKOVVTOL EMOVEIAMNUUEVE GE OVTA TTOL pHobaivovy, TPOKEWEVOD VO TOUPOLGLAGOVY TO
emBopunto amotéreopa. Ta opéin g Bepaneiog cuvnBmg TapatnpovVToL LETAED TOV TPAOTMOV
12 éwg 16 efdopddwv, avaroya pe tov acbevr. Yrdpyovv oidpopes popepés CBT, ta opia
petald avtdv Tov eival otevd kot kdbe PiPAio divel Tovg dikovg Tov opiopovc. Me Bdon v
mAetoyneia, ot d1dgopeg popeéc CBT eivar ot axodiovbeg [9] [5, oeh. 32-36]:

® O¢gpamneia £kBeong (ET): oty omoia 1o dtopo extifeTon 6TOd10KAE GE [0 KOATAGTAO
N avTiKeipeVo Tov ofdtat.
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® O¢epamncio amodoyng kot déopevons (ACT): otnv onoia 10 dtopo pabaivel TOS vo
YPNOUOTOLEL GTPATNYIKES 0rodoyM|§ Kot evosOnaoiag ((dvtag T otryun kot fudvovtog
T TPAypaTo yopig kpion).

o Awdextikn Xvumepipopikr] Oepancio (DBT): otnv onoia 10 dtopo - gite atopkd
elte ™G PEPOG OGS OUAdOG - GTOYEVEL GTNV EMITEVEN TVELULATIKNG OAOKAN p®ONGS, KaBMG
Kol OeE0TNTOV Yol OMTPOCMOTIKY] OMTOTEAEGHUATIKOTNTO, OVEKTIKT SVOCQOPio Kot
pUOoN TV cuvarsOnudtev (Tpoépyetat omd TV AvaToAiky] KovAtovpa). Xto Pipiio
"Intensive One-Session Treatment of Specific Phobias”, avtf 1 diadwkacio oyetiCeton
HE TNV EQopHOcEVN YorAdpwon (AR).

e AmgvaucOnromoinon kot emavemelepyacia kwvnoewv opboiuodv (EMDR): omv
OTOo10 TO ATOLO LELOVEL TNV EVTOGCT) TOV EVOYANTIKAOV okEyewv. Bond ovcslactikd Tovg
aoOEVEIC VO TOPATNPOVY AVICLYNTIKES EIKOVEG LE ALYOTEPO HLVGAPESTO TPOTO.

EmumAéov, vmlpyovv opketég £peuves MOV Ol0POPOTOLOVY 1 CLYKPIVOLV TIS TOPATAVED
Oepamneieg, ommwg n Oepaneia ™ ExBeong (ET) pe m Ogpaneia g ['vootikhg Zvumepupopdic
(CBT) [10], 1 omwg m Ogpancio 'ExBeong Ewovikng Ilpoypatikdémrag (VET) pe v
[Mpaypatikny Oepaneio 'ExOeong (VIVO Exposure) [11]. Xvykekpyuéva, yio Topadglypo, oty
dnuooievon "CBT vs ET therapy in the treatment of PTSD in refugees" [10, cel. 1188-1189],
ot emotnpoves epapuolovv (ET) Bepancia pécm ewdvav kot Bivieo ywpig kbmola yvooTiKn
Oepaneia, evod n (CBT) epopuoletar péom evog cuvovacov Bepaneiog EkBeong, YVOOTIKNG
Oepanciog kot ereyyduevns avamvons. Onwg Aéve: «H kopra dtapopd oty (CBT) pe v (ET)
elval o Teplopiopévog xpovog Ekbeong ot eoPia, e€ontiog TOV YVOOTIKOV TapeuPdoemy Kot
™G eAeyXOUEVG avomTvong Tov cupumepthappdvoviol ot Beponeion. e owtd 10 Keipevo, Oa
Bewpnoovpe v (ET) og vrokatnyopio (CBT). I'evikd, n (CBT) givou n k0pra Oepameio ko n
(VET), (VIVO), (AR) kAr. Bempodvtor maparirayéc g (CBT).

2.8 E@appoyég Oepanciog I'voorwokig Xopreprpopds (CBT):

Ta tehevtoia yxpovia, EKTOG and to BewpnTikd TANiG10, £x0VV avamtLyOel TOAEG EPAPLOYES.
Y gpyaotnploko eninedo n péBodog mov axorovdeiton amotereitor and ta e&ng Prpara:

o>vpupetéyovies: To Kévrpo Epsuvav Bpiokel acbeveig Pdoet e1dikmv kprmpimv.
eMetproelg - A&oddynon: To Kévipo amoxtd mAnpogopiec yio toug acbeveis kot
kabopilel Toleg petpnoeig mpémet va aloloynovv.

e Andikacio: H katdAAnin Oepaneio epapuoletor otovg acbeveig amd Toug emONTEG
tov Kévipov Epsgovov.

e Avélvon amotekeopudtov: To Kévipo Epeuvov avolvel to amoteléopoto Tng
dladkaciog pe faon Tig LETPNOELS.

Y10 mopov Keipevo Bo emikevipwOovpe amokAEoTIKA ot «Alodikacion kol o€ OAeC TIg
OLOLPOPETIKEG EPUPLOYES TTOL VTLAPYOVY UEXPL TOPOL:

1. Zopeova pe m dnpocicvon "Effect of combined multiple contexts and multiple stimuli
exposure in spider phobia" [12], 0 6t6y0g €ivat vo avTIHETOTIOTEL 1] opayvoPoPio pécwm
yooMov gikovikng mpayuatikommroc (VR). H dadikacio eivar 1 akdiovdn: mévte
COP®MG JOKPITA SMUATIHL EKOVIKNG TPAYLOTIKOTNTOS. TEVTIE OUPOPETIKEG APAYVES.
2T1G EIKOVEG, Ol apayveS @aiveTat vo eival TopavToOAES, avTi Yo KOWEG apayVES TOV
omtov. Ot apdyveg ELPAVIGTNKOY GTO KEVIPO TOV EKACTOTE EIKOVIKOD OMUOTION Kol
TPOYPOUUATIOTKAY VO peyoldvel To péyebog Toug apyd ywpig va arlda&ovv Béon.
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Ympyav 600 cvvedpiec. Ot cuvedpieg yopiotnkav ce dVo PEPN: To TUU £kBeong
otov koopo (VR) kou ™ «Aoxyun Amoeuyne» (BAT). Katd ) didpkela g £kBeong
oe (VR), ot ocvppetéyovteg kobicav oe pia KapEkAo, QOPECHV TO YUUAN EIKOVIKNG
TPOYUATIKOTNTOG KOl TOLG d0OnKe va kpaticovv éva joystick. [Tpwv and ) cvvedpia,
oL gpevvnTég €dmaoav odnyiec otovg acbevei va mOPaKOAOVONGOLY TPOCEKTIKA TNV
aPAYVN KoL VoL UV ato@UYOVV TV OTTIKN ETOPT LLE QLTNV, KOOMOE Kol VO aVOTVEOGOLV
KOVOVIKA kot va yoiopdcovv. Otav 1 cvvedpia Eexivnoe, Toug d00nKe N VoA va
petakvnBodv amd to Eva d®UATIo 6To GAAO YpnoonoldvTag o joystick. Katd tnv
€l0000 o€ éva véo dmpdrtio VR, ot acbeveig émpene va mapapeivovv og otabepd onpeio
KO VO TOPATPOLV TNV ELEAVICOEVT apbyvn Yo peptkd Aemtd. Kotd ) didpreta tng
«Aokym Amopuyne» (BAT), tomobembnke o apdyvn oe €va d10poveG TAAGTIKO
KOVTL Kot TO Kovti TomobethOnke oe andotaon 3 HETPA HoKPLd omd TNV KOPEKAL TOV
ocoppetéyovta. O 61OY0G TOL GCLUUETEYOVTA MTAV Vo Yupicel (o Ao, dote vo
tpafnéetl apyd To KIPOTIO TOV TEPLEYEL TNV APAYVT] OGO TO SLVATOV TANCIEGTEPH TPOG
ToV €00TO TOV. AvTd Ta PriHote aQVTITPOCOTELOLY TNV OKPPN SldKacio. TOL
aKoAovONnOnKe o avT TV EpEvva.

EmumAéov, oe aAAn pedétn — "An experimental test of the role of control in spider fear™
[13] - ot e1dwkoi perétnoav v apayvoeofia ypnoyorodviag £va joystick oe 006vn
xopic VR. Awaydpioav tovug acbeviig o€ d00 opddeg, otnv mpdTn, {ntdnke omd tovg
acBeveig va ypnoyomomcovy €va joystick pmpootd amd o 006vn, TPOKEWEVOL va.
eAéyEovv TV amOGTACT) TOVS OTO 0L CTOTIKY] EKOVIKT apAyvn. T Oe0TEPT OLAdA,
EKTOG amd TN LETAKIVIION TOV XEPLOTNPIOL Y10 TOV EAEYYO TNG ATOGTACTG LETAED TOVG
Kol TG opdyvng, ONUovpyndnke po de0TeEPN MOPAUETPOS: M KOV TNG apdyvNg
Kwvobvtay amd poévn g PAcel cuYKEKPIUEVOV KAVOVOV. ZUVOAIKE, Ol €PELVNTEG
enedlméav vo EVIOTIGOVV TIG aVTIOPAGELS TV aclevdV.

Emnpocbeta, oto "Effects of an expanding-spaced VS massed exposure schedule on
fear reduction and return of fear" [14] ektdg amd TV TOPOYN TANPOPOPLDOV GYETIKA LE
mv apayvopofia, n KOpla Oepameio mTov ypnoworomOnke Nrav n Bepancio EkBeonc.
Ovclaotikd, Kabe dokyun €xbeong doupébnie oe entd Prjnata log Aemtov. Ta entd
Pruata NTav: otékovror 121t paxpid omd v apdyvn, otn cvvéyxewa 5,21t kot téhog
OTEKOVTOL OITAOL GTO OVTIKEILEVO GTNV apdyvr, TOTOBETOVTOG Ta TPOCMOTA TOVG GTNV
dicpm Tov doyeiov amd yvai Kot KafodnymdVTOS TV TAPUVIOLAL YOP®.

Emmdéov, omoc avagépetar otnv "A controlled study of virtual reality exposure
therapy for fear of flying™ [15], o otoy0g givat va ektiBetal o acHevic o Tpocopotmw™
ntong pe aepomAdvo oe (VR). And v mepiodo 1 €émg 4, ot acBeveic evnuepdvoviot
v T @ofia TOLG KoL Ot E101KOL LELMVOVV TIG TOPAAOYEG CKEYELG TV AGHEVAOV TOVC,
OM®G «oVTO TO AEPOTAAVO Bl KATApPELGEL) KAT. VUVETMG, amd TV Tepiodo S €mc 8, 1
ékBeon Aoppdaver yopa. Or acbeveig mepvdve and évav mpocopowwtn mtong VR,
BudvovTtog amoyEdoElS Kol TPOCYEIDGELS, EVA TETOVV TOGO WE NPEUO KOl BueEAADON
Kapo.

Mia dAAn perétn divetar oto &yypago "Avoiding Treatment Failures in Specific
Phobias" [16]. Zyetwkd pe tnv apoyvoeofia, n Oepameio Tov ypnoiponomdnke oy n
e€Ng: mpdTov, ol acheveic evBappvvovtal va avoiovv éva Pifiio kot va ayyi&ovv v
€OV, oG apdyvng. ZTn GLVEYELN, KOAOVVTOL VO EMOEMPCOVY O TPOYUOTIKN
apdyvn o€ éva adsto motnpt. Metd amd moAvapiBueg efdopadiaieg cuvedpieg 10-50
AEMTOV KO OPKETEG MPES TPOKTIKNG OTO OTitL, £vog achevng Katdpepe va Epbel oe
EMOLPT LLE O LEYOAN OpdyvT KOl VOL TNV OPTOEL VO GEPVEL GTNV TAAQUN TNG.

O1 gpevvntég ot "One session treatment for specific phobias in children: Co-morbid
anxiety disorders and treatment outcome” [17] ekBécav maid1d oe @ofikd epébicua
mpaypatikig {ong (oKOAOL, YOPUKTAPES POPEUATOV, GKOTEWO). XTN GLVEYELN, Ol
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Bepanevtéc Pondnoov to ol Vo TPOcTaONGovLV Vo S10pBDOGOVY TIS aPVNTIKEG
avTiAypelg mov oyetiCovtav pe 1o pofikd epébiopa. Emiong, emkevipobnkav ot
«Aoxung Amopuyne» évavtt Tov ofikov 6vtog. Télog, dnpiovpyncay £vo cOGTNUO
avtopoPng yo 6Aa ta wondid wov aaPav Oepameio.
‘Eva axopo moapdadetypo "Endogenous cortisol levels influence exposure therapy in
spider phobia™ [18]. Ztn ueAétn avtr, ot €181Kol emkevIipOOnKov otn Oepameio g
apoyvopofiag. To mpdTo Prpa NTov va TAcovv ot acBevelg Tig LIKPOTEPES apdyves e
éva TOTNPL Kot o, képto. Metd 1o mépag antod Tov PALTOC - Kol SotnpdvTag £vol
YOUNAS emimedo avnovyiog - {nmonke omd tov acbevn va ayyiel v apdyvn pe to
deiktn tov. To Tpito Pripa Tay vo TEPTATAGEL N APAYVY GTO YEPL TOL 0cBevoS. Metd
amd avtd, ol Oepomevtéc £dmoav odnyieg otov acbevi vo aeNoEL TOV apdyvn va
TEPTATNOEL GTO GMUO TOV. Ta T€TapTo PriHaTa NTav 1 EMAVAAYN 1e OAAES 2 apAyVES
TV mepimyoduevev Pnudtov. Katd ™ dudpkeio oAdkAnpng ¢ oadikaciog,
napatnpionke peimon O6yepong g oPiag. Teiwkd, petd amd ™ ocvvedpia, ot
acBeveic EloPav o mapakorovdnon allohdynong pnécm g «AoKiung Amoeuyno»
(BAT), n oroia apopovce 610 va 6tadel 0 0s0evig UTPooTd o€ KAEW®IEVO KOLTI TOV
nepielye apdyvn Kot va ) mpooeyyicet. TELog, dv fTav duvatdv, o acOevig Enpene va
aQoPECEL TO KATTAKL, Vo BAAEL TO ¥EPL TOL KO VO, TPOSTAONGEL VAL KPOTHGEL TNV apdyvn
v TovAdytotov 20 devtepOrenta.
Youepwvo pe v "Fear reactivation prior to exposure therapy Does it facilitate the
effects of VR exposure in a randomized clinical sample” [19], otnv apdtn cuvedpiaon
ot ao0eveic ELaPoav YEVIKES YVMDOELG OYETIKA [LE TNV apavo@ofio Kot Tovg avatédnke va
napakolovdncouy o apdyvn. Katd m dudpkela tov cvvedpidv 2 kot 3, ot
ovppetéyovteg tomofetOnkav oe owpdatio VR yia 2 Aemtd, yopig apdyves,
TPOKEWEVOL vo otkelomombobv tov eomAiopod VR. Xt ovvéyela, or acbeveig
yopiomkay cg 2 opddes. 1 opdda 1 ektébnke o€ pia eIKOVIKY apdyvn, evad 1 opdda 2
O€ 0L TTPOLYLLOTIKT apdiyvr. ZTnv TpdTn opdda, 1 Oepaneio Eexivnoe pe po oxknv VR
UOVO L0G OpAYVIG, OONYMDVTOG OE L0 OKNVI HE TECGEPLS 0P VEG TOV KIVOOVTOL. XN
ovvedpia 4, OA0L 01 06OEVIG TAAL — Kot OO TIC OO OUADES EKTEOMKOV GE TPOLYHOTIKY
tapavtovra (Vivo Ogpamneia 'ExBeong). o 6toOY0¢ NTav va ayyi&ovv v apdyvn xmpig
va fuovovv peydio @opo.
Adeg 600 perétec — "Augmenting one-session treatment of children's specific phobias
with attention training to positive stimuli” [20] kot "Harm beliefs and coping
expectancies in youth with specific phobias” [21] — Baciouévec ot Bewpio Tov Ost
[22], n omoia apopd tn Bepamneia éxbBeong VIVO, ta frpata mov akoiovdndnkav katd
™ ddpketa g Oepaneiog ExOeong VIVO eivau:
a. O acBevng eyyvdron va mopapeivel oty Katdotoon Ekbeong péypt vo
eEacbevnoet To ayyoc.
b. O oaoBevig evBappivetonr vo mpoceyyicel 10 gpébioua 660 TO dLVATOV
TEPLGGOTEPO KOl Vo cuveyioet pe v €ékBeon VIVO.
C. Otav 10 eminedo Ayyovg €xel pewwbei, o acbevng elval exkmodevuévog va
TPOcEYYIoEL aKOUN TEPIOCOTEPO TO POPIKS gpébiopa.
d. H 6gpomeio. ohokAnpdvetar povo otav 1o eninedo dyyove tov acbevoig xovv
pewmBel katd 50%. O oxomdg g kbeonc elvar va pdbet mog va PEVELS NPEUOGC
KOVTA 6TO QOPIKO avTiKeievo Kot vo TNV ayyi&elg TeMKA.
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2.9 Emwokonnon tov E@eappoyov CBT:

Edv ddcovpe o yevikn €KOVA TOV TPOUVIPEPHEIGDY EPELVAOV KOl PTIAEOVIE L0 YEVIKY|
popen| Bepameiag, avtd mov TapaTPodUE ivar 1 EmavaAnyn evog potifov, To omoio ivol To
aKoAiovbo:
eBipa 1: O acBevig evnuepmdvetar yio tn @oPio Tov Kol Yo TOV TapAAoyo TpOTO
oKEYNG TOV. XT1 GLVEYELD, 0 acOevig cuiNTA e TOV 1TPO OTOLEGONTOTE SVCAPECTES
okéyelg kot mbova cevapla mov tov ofilovv. Avtd to Pua givor YvooTtd Kot ¢
yvootiky Ogpaneia (CBT).
eBipa 2: O acBevnig extifeton oty enipofn Katdotaon oe Tpoayuatikd mepPdiiov
(ExBeon VIVO), 1| o€ gikovikd mepBaAlov HEGH EIKOVIKNG TPAYLATIKOTNTOG (EkBeom
VR) 1 péow niextpovikng 006vng. Avtd 1o frjpa sivar yvooto kot Bepaneio EkBeong
(ET).
eBnpa 3: H Oepancia éxBeong amd 1o Pripa 2 emavorapfavetat, péxpt o acbevng va
unv mopovstalet Evrova onuddio eopov.
eBijpa 4: Metd ond poe €va ypovikd OSdotnua dopileton o Oepameio
mapakorovOnong, oy omoia ot €101Kol a&loA0YoOV KAt TOGO £XOVV TOPOUEIVEL TO
o0& amd TV Bepameia Tov TponyNnONKe.

Optlopéva epeLVNTIKA KEVTPO EMIKEVIPMOVOVTOL LOVO GE £V GUYKEKPIUEVO Prina, Kot GAAa
EMIKEVIPMOVOVTOL GE TMEPIOCOTEPA OmMO &va Pruata, eved GAAN GLYKPIVOLV To TEGGEPO
SLopopeTIKd Prinata Kot HePtkd dALN GUYKPTVOLY S1opOopeTIKEG LEBAOOVE GE VO GUYKEKPILEVO
fua - Poaciopévo otov o6tOX0 TOL gpyactnpiov. Qotdco, YeEVIKA, TO PUOTO TOL
axolovBovvtar cuvnBmg etvat avTd oL AVaPEPONKAY TOPATAV®.

Eniong mpénetl va emonudvoope 6tL 6to Bjpa 2 — oty Bepamneia ékBeong - | exmaidevon Tov
acBevn eotidleTon YOpo® amd T1g akOAovOeg doknong , m.y. «Ilapaucivete kovtd otnv @oPikn
KATAGTOOTY, «KOLTAETE TO POPIKO QVTIKEILEVOY, KTEPTOTNGTE TPOG TO POPIKO AVTIKEILEVOY,
«KPOATNOTE TO POPIKO AVTIKEILEVOY.

2.10 Amoteréopata Tov Egappoyov CBT:

Ov epappoyég mmg CBT péyxpr onuepa €yovv a&oroya amotedéopato. Bdoet tov
CLUTEPACUATMOV TTOV TOPOLGLALOVV Ol TpoavapepBeicec peréteg, amd Ty Tapdypago 2.7, av
npocmodncovpe va Bydrovue éva péco 0po, tote 10 40% pe 50% tov achevov KaTaeepe va
pewwoel 10 dyyoc mov mpokoAegitoar amd ™ @oPia. Ev tovtng, ompilopevolr oe mAnbopa
EPELVAOV TOL €YOLV EOTIACEL OTN WETOOVOAVTIKY] OTOTEAECUATOV - Y0 TOPAOEIYUO OTY
dnuoocicevon "A meta-analytic review of neuroimaging studies of specific phobia to small
animals” [23] kou ot dnpocicvon "A review and meta-analysis of the heritability of specific
phobia subtypes and corresponding fears” [33] 1dwitepo evdiapépov £xel M HEYAAN
SwKOHOVeT  TOV  omoTEAESHATOV. AnAadn vmbpyovv €pevveg MOV  MOPOLGLALoVV
amoteAéopata péypt kKo 70% peiowong g eoPiag kot dAleg to moAd 30%. Tavtdypova, Eva
akopo kprtipro a&loddynong givor o xpovog emotpoPng e eofioc, dniadn TOGo doupKovv
To 0PEAN NG Bepameiog HeTd TV OAOKANP®OGON TS, AKOUO KOl GE OVTO TO KPLTHPLO LITAPYEL
acaoela, mopadeiypatog xapwv, ot gpevvntég g "Harm beliefs and coping expectancies in
youth with specific phobias" [21] woyvpilovtat 6tL 1 @ofia dev emoTpipel o AydTEPO OO 6
univeg. AAAG ot pelétn, "Effect of combined multiple contexts and multiple stimuli exposure
in spider phobia: A randomized clinical trial in virtual reality” [12], ot emoTiuovec
amokoAvmtovy 0tL 1 CBT dev dapket mapamdvm amd 20 pépec.
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3 I6éa Tov Xvotiportog (AT)

3.1 Ewayoyn

Ye outd T0 KEPAANL0 avayvopilovtol To KEVEL TOV €QPOPUOYDOY TOL TOPOLGLACTNKAY GTO
KePAAoto 1 Ko avapépovtal BempnTiKég TPOTAGELS Kol 10EEG OO EMIGTIILOVEG TTOV OEV £YOLV
axopa epappootel. 'Enetra dopeitan o véa epoppoyn mov gv duvapel uropei va KaAOyeL To
KEVO TOV d10pOpv PEXPL TOPa EQaproydv. Télog emdidkeTan 1 emaAnBgvon g vEag avTig
EQOPUOYNG KO OO AALEC OTTIKEG YMVIES.

3.2 M véa tpoTaon:

ATO TIg TPONYOVEVESG TAPAYPAPOVG, LTOPOVLE VO GLUTEPAVOLLE OTL Ol EpapuoyES s (CBT)
ypewloviar mepartépw oepedivnon. To mpdTo Prina yio v e€evpeon véwv epyaieimv Kot
Beltiopévav Bepameidv, eivorl 1 LEAETN TEPIGTOTEP®V OEDV TOV OKOLA OEV £XOVV EQUPLOCTET
otV TPAEN AHGY0 TOV QPLUGIKOV-TEYVOLOYIKOV TEPLOPICUDY TOL VLITAPYOVV OTOV OVTEG
dnuootevoviov. Ot cvyypageic tov Pifriov "Intensive One-Session Treatment of Specific
Phobias" [5, oel. 68-72] avaivovv mAnbdpa Oewpidv oyeticd pe ) Oepancioo CBT. Id1aitepo
EVOLAPEPOV TTOPOLGLALEL OTIG GeAideC 68-72 o BePNTIKY EQOPUOYH TN OPAYVOPOPIKNG
Oepameioc. Xe avTO TO TAPAGELYLLOL O1 GVYYPAPEIC oM UEWDVOVY cuykeKpUEVa: «To TpwTo frua
givar vo. d1oaéovpe atov aclevi mig va TIAOEL TNV 0pOy vy UE EVO. TOTHPL KOd EVO. KOUUOTL XOpPTI,
Kol Vo T0 TETALEL €€ OO TO OTITL, TO OTOLO EIVOL KAVEL affiaota Evag un poPikos avipwmos
[....]. O Oepomevtig oty avvéyeia fonba tov aobevy vo exteAéoer avth v doknon. Zovibwg,
avTy 1 O1001KOTI0. EXOVALOUPAVETOL TPEIS 1] TEOTEPIS POPES [...[». Avaidovtag avth TV Wéa
TOPATNPOVUE OTL 6TOYOG givat 0 acBevig va pmopet evkoAd kot aficcta va ektelel o dpdon
(maoe Vv apdyvn kot to motnpl Ko Pydre v €€m) kan €tor n @ofio Ba meplopioTet.
Eravolappdvoope, 0ti, péypt onpepo -OmmMS avo@EPALE KOL GTNV TOPAYpaQo 2.8 - oyedov
OAEG O1 £PEVVEG £YOVV EGTIACEL GTO VO EKTTAOEVOEL 0 ACHEVEIG GTO «TTMGY» VO GUVLTAPYEL LLE TN
@oPia Tov, mmwg va otkeltomombel ™ @ofia tov, Oyt TO¢ va coureplpepbel Kot va dpdoetl dtav
Bpebel avtpétomog pe ™ @ofia tov, To omoio mpoteivel To PiPiio “Intensive One-Session
Treatment of Specific Phobias™.

3.3 Néo prjpa ot péypr topo Oepansio:

ZOUQOVa LE TOL TPONYOVUEV, UTOPOVLE VO TOPATNPHOOVUE OTL oM VITApPYEL £va, PriLa Tov
Aeimel ota 4pa Brjpata E@oappoyodv g CBT, mapdypaeo 2.8. To Prjpa wov Aginel eivar va
exmandevTel 0 acbevig oe Pacikég evépyeleg mTov TPEMEL vo. Kdvel dtav Ppebdel avTipétwnog e
™ eoPia Tov, Tpokeévov va eAEYEEL TO Gy oG TOV, VoL YIVEL O «KUPLOG» TNG Pofiag Tov Kot Oyt
amAmg va cuvumdpéet padi pe o). O okomdg avtng e Tpdcodetng exmaidevong eivar va etvar
o€ Béom 0 acBevig va oképtetal kot va evepyet afiaota, avtdfovAog kot ywpic dyyos. ['evikd,
N TpoTaoT Hog Yo va. ohokANpmBel . Epappoyn tov CBT eivau:

eBnpa 1 (i610): O acBevic evnuepmveron yia tn @ofic Tov Kot yio To Toapaloyo TpOTo
OKEYNG TOV. LT GLVEYELN, O acBeviig cuINTA e TOV 10TPO OTOLECINTOTE OVGAPECTES
oKkéYelG kol Thavd evoyAnuéva oevipio tov @ofilovv. Avto To frpa eitvot yvootd kot
g yvootikn Oepaneio (CBT).
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eBipa 2 (i610): O acbevnig ektibBeton oty emipofn kotdotaon péow g £kbeong oe
npaypoatikd mepiPdiiov (ExBeon VIVO), 1 ékBeong ewovikd mepipdiiov péow
EIKOVIKNG Tparypatikottog (EkBeon VR) 1 uéow niektpovikng 006vng. Avto to frpoa
etvan yvooto ko Oepameio £kOeong (ET).

eBnua 3 (véo): O acBevic paboaiver mog va oayepiletonr ™ @ofic tov pEc
exmaidevong o€ dpAcELC.

eBipa 4 (i6w): H Bepancio éxbBeong amd 1o Prpa 2 Kot 1 ekmaidevon dpacewv
emavolapfavovior amd to Pruo 3, péypt o acbevig vo punv mapovotdlel Eviova
onuado eopov.

eBipa 5 (id10): Metd and po éva ypovikd dwaomuo dSwopiletonr por Bepomeio
mapakorovOnong, oy omoia ot £101Kol a&loAoYodV KAt TOGO £XOVV TOPOUEIVEL TO
o0& amd TV Bepamneia Tov TponynONKE.

Kdavovtag po mepetaipm avaivon tov mpoavapepfiviov Pnudtov eivol onuoviikd vo
tovicovpe ta akoilovda.

Ao 10 (PApa 1), ot emotiuoves mpoomtabovy va HEWOGOLV TN cofapdtmrTa TNg
EMIPOPNG KATAGTAONG GTOV EYKEPAAO TOL 060EVOLG e AOYIKE GUUTEPAGLOTO KOl VO
ov{NTNoOVY KATOLEG OO TIG OKEYELS TOV Yia ThavES Pofikég kataotaoels. Kvpiwg, to
Brpa 1 €xer otdyo tov e€opBoroyiopd TV eofidv tov.

Katd ocvvémeln, xkatd t dudpkew tov tunuotog Exbeong (Pua 2), o acbevig
dwdoketal mmg vo, eivan oe Béon va cvuvumdpyer pe ™ @oPia tov. EvBappivete o
acBevig va unv @oPfdtol T QUOIKN EmMAPN HE TO &V AOY® @ofikd avtikeipevo /
KOTAGTOON).

210 (Puna 3) otodyog gival 0 acBevC Vo EKTAOEVTEL GTO TG VAL EVEPYNOEL GE L
eMiQoPr Katdotaon, TG Vo TAGEL GE AGPAAT KATAOTOOT, TAOG v, EAEYEEL T @ofia
TOV KOl VO PEPEL TOV E0VLTO TOV GE ACPUAT] €M, o€ omoladnTote dedopueEVN oTryun. ['a
TOPAOELYLLOL: «TTADG VAL TTLAGEL £VOL POPIKO OVTIKEIUEVO», «TIMG VO, AToPOYELS Eva QOPIKO
OVTIKEIILEVO OTAY TPOKELTOL Y10l TOV 0GOEVI», «TToV VoL 0EGEL TO POPIKO AVTIKEIIEVO £TG1
wote va alohavetar acParicy, «o acbevig mpénel va mapapeivel yio vo aicBovOet
ac@aAn S KA. Not pev avtéc ot teyvikég eivon 0¢pa culnmong acBevoic pe Bepameu
oto (PApa 1) [5, oeh. 62, dnihadn oto (CBT) pépoc. I'a mapddetypa, o Bepamevtig
umopet va {nmoet and tov achevn epmmoelc onmg: «Paviacteite 0Tl TEPTATATE GE
éva, doudtio Ko PAETETE pia apdyvr, TL KAVELS;», «Daviaoteite 0Tl 1 apdyvn sivon
névo cog, Tt Bo kdvate». AAMAG To (Prpa 3) ekmondevel Tov acheviy oty exTéAEN
avtoV TV okéyemv. O okomdg Tov (AT) elval vo eKTadedceL TOV 0G0V Yo TO TAG
Vo, OVTIOPAGEL G TOPOLOLEG KATOGTAGELS, YPNOYLOTOIDVTOS TOGO TO LLOAO OGO KOl TO
o0 TOV, TMOG 0 cBEVNG Umopel va Kataddfet kot vo eEAEYEEL TIC KIVIGELS TOV GMUATOG
KOl VOL EVEPYNOEL LLE GLYOLPLAL.

3.4 T'evun] 10éa Tov (AT) ocvotipoaTog:

H yevikn 10éa Tov véov gpyadeiov givarl va aviyvedoetl 6Aa ta mhavd cevipia YOpw amd
@ofia Tov acBevovg mov Ba pmopovcov va cuuPovv otV TPAYUATIK) {®N Kol Vo TOUG
BonOnoet va amokTGovV TIC AmOTOVUEVEG OEELOTITES Y10l VO EVEPYTIGOLV MPEWD KOl Vo ivat
o€ Béon va datnpNRoovy Tov 0 Td TOLG acPaA. ['a mapdaderypa, Eva mBavo cevaplo Tov Ha
UTOPOVCE VO AVTIILETOTICEL 0 acBevng eivan va del g apdyyvn oto omitt urpootd tov. O
oT10Y0G Yo Tov acbevr| va Bpet ypryopa Kt mov Ba pmopovoe va ypnoomombel og éva
TOTHPL Kot KATL Tov O pmopodoe va ypnoiponomei og kdpta, Oa kKivnbet Tpog v apdyvn,
OTN CLVEYEWDL VO TNV apTdEeL Kot va TV tomofethoetl Kamov paxkpid - €0 amd 10 Gmitt Tov -
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£T01 MOTE M apdyvn vo unv umopet va emotpéyel. Mia t€tola eknaidevon o mpénet va divel
otov acfevn| ) dvvoTdTNTO VO TOPOUEIVEL PELOG KOl VO 0lGOAVETAL ACPOAATNC, OKOUN KOl OV
avTipeTOmilel éva eoPikd avTikeilevo 1 KOTAGTOOT.

3.5 YAhomouo€ls mapep@eP@V OEPOATELOV KUL OL TEPLOPLGUOL GVTAOV:

Onwg BrAémovue oto "Intensive One-Session Treatment of Specific Phobias™ [5, ceA. 68-72], 1
évvolo. VTG TG TEYVIKNG LIapyel Bewpntikd. QotdOG0, PéYPL GNUEPA, T VLRAPYOLGO
TEYVOLOYIOL OEV UTOPEGE VAL TPOCOUOIDGEL TANPWG ol TETOWOL LopeN Bepameiog. Xtn peAétn
"Endogenous cortisol levels influence exposure therapy in spider phobia" [18] o1 emiotipoveg,
npoomadncav vo SdEovv otov acBevi) TMOG vo PAAEL 0L TPAYUOTIKY 0pdyvn o€ éva
TPOAYLOTIKO TOTNPL KOl VO TO COPAYIGEL LLE II0 TPOUYLOTIKY] KApTo. Q6TOG0, VIpYaV KAmTowo
wpofAnuata 6mmg
® 1 TPOCOUOIGCN o€ TPaYUaTIKO TEPLBAALOV pe aAnOvEG apdyves Ko avTikeipeva £xet
peyaro kootog [24, o. 6].
® 1 TPOCOUOIMGT € TPAYUATIKO TEPIPAALOV pe aANOIVEG apdyves Kot avTiKEipeva £XEL
peydro picko Kot ampOPAETTOVG TOPAYOVTIEG OTIMG 1| APAyVN Vo avarndoncet [24, 6. 6].
EmimAéov, av kot vrapyel eEomMopndc iovikng mpaypatikotntog and 1o 2015, ta akovotikd
VR pmopotv va mapdyovv povo pia ££060, mov onpaivetl 6Tt o achevig pmopel va AdPet eikoveg
VR oAAd dev pmopel va ovidpdoel 6e ovtd, AOYy®m EhAeymg eEomAicpov €66oov VR.
Emopévmg, dedopévou Ot 1o chotnua dev umopel vo Tpocopproctel 6tov achevn, oev pmopet
akoun va epoppootel Oepomeio. Opoimg, guneipoyvopoveg oty “Virtual reality in the
assessment, understanding, and treatment of mental health disorders" vmoypappiloov v
EMenym opOng texvoroyiog ot Bepaneio yoyikaov dwatapayov [24, c. 5].

3.6 Yromoinon tov (AT) kot gpyoireia:

H Aon tov npoavapepfiviav TeplopicdY ETTLYYAVETAL LE TN YPNOT| MG GVCKEVTC TTOV
Oo pmopovoe va TapakoAoLONCEL TIG KIVIIGELS TOL aoBevolg Kot va dDGEL To GLAAEYOEVTA
dedopévo Tom 6TO GUGTNUN MCTE VO Kpivel av 1 doknon ekteléomke opBd. [a va 1o
EMTOYOVLE, TPEMEL VO, PN OLLOTOMGOLLE KApePeS BdBovg pall pe to akovotikd VR.

2y gpappoyn, Oa ypnoiporomOovv:

A&ecovdp Samsung wov cuvdéetan pe THAEP®VO Samsung S7 Kot

Kapepa Babovc (Orbbec Persee), .

H wéapepa Bdbovg sivar éva epyaieio mov mapakorovBel Tig Kivioelg Kot divel avd mdoo oTiypn|
TANPOPOPIES Y10 TO GMLO TOL ATOHOVL, TIC KIVNGELS, TN 0Eom Tov KAT. BAoel Tov mponyovpevou
mapadetypatog, Oa dnpovpynoovpe éva ewovikd omitt pe ™ Pondeia yvomov VR. Xt
ouvéyela, Bo mapakolovOncovUE TIC KIVAGELS TOL acBevoug péom g Kapepag BadBovg kot Oa
YPNOUYLOTOGOVIE OVTO TO VAIKO Y10 VO, EKTAOEVGOVUE TOV 00HEVI] DOTE VO EKTEAEGEL e
EMTLYI0L GUYKEKPIUEVES AOKNGELS.

3.7 PoOpion yopov:

IMa viomomBei to (AT) cvotua opBd, mpénet va eipacte oe BEom VoL TPOGOUOIOGOVHE OGO
TO SUVATOV LLE TO PEOAMOTIKO TPOTTO TNV OBk Katdotaot. ['a va emtevybel avto, B Tpémet
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YEVIKA VO, TPOGOUOLOCOVLE TIG aloBNoEL TOL 060EVODG - Yebon, Opacn, apn, OGN KoL 0KOT.
Y& o0TEG OULMG TTOV TIPETEL VO OMGOLUE TN peyaldtepn Paon lval otnv Opact, TNV aen Kot
TNV 0KOT).

e Ilpoocopoioon ™ apns: H mpocopoiwon ¢ aicOnong mg aeng eivar amin,
ypeldleTon poévo 0ca aviikeipevo Epyovtol o€ emagn pHe tov acbevr). Mmopel ot0
ewoviko meptBdAlov va Parovpe doa avtikeipeva Bélovpe, aAld dev yperaletar Ol
avtd To avtikeipeva va glvar otov mpaypoatikd kocpo. Ilpota Eexwvhpe pe v
ekkévoon pog meployns mepimov 30 m2, 6mov OBa eivar o ydpog 6mov 0 achevig Ba
exnmadevtel. Kar ot ovvéyela tomobetodpe d6ca avtikeipeva Ba €pbet oe emaen o
acBevng kot amontohvTal Yo va OhoKANp®GeL T Bepameio dpdomng.

e [Ipocopoimon opapatiopod ko akpoacns: XpNGULOTOUDVTIOS VO 0KOVGTIKO VR
(Samsung Headset), mpocopoi@vovpe t0 €KOVIKO mEPPAALOV TOV YDPOL TOV
avapépOnke Tapamdve. To eikovikd TePIPAALOV TEPLEYEL TA STOKOGUNTIKA OVTIKEILEVOL
070 d®UATLO, KOBMG KoL TNV EIKOVIKT TO POk avTikeipevo 1 katdotaon. To sikovikd
neptPaiiov Bo mpémel va givor 660 10 dVVATOV TTO PEOAOTIKO MGTE Vo divel GTOV
acBevn Vv aicOnon 6t avaPidvel ot TpaypaTikotnTo TS Pofiog Tov. Ocov apopd
TNV TPOGOUOIMGT aKpdacnS, Ta akovotikd VR mapdyovv 1xo, o1 ot cuvicTdtol va
etvar owcelot otov acBevn dtav aviyetonilel ) eofia Tov.

Av16 10 TElpapa deEdyeton og va dIATIO TOV 0 acBeviic dev Ba mpémel va pumopel va det.
[Ipwv Eekvnoet n Bepaneia o emPAET®V TomobeTel TO akovoTikd VR 610 KEQAAL TOL 0160EVODG
o€ O1POPETIKO dmUATIO 0td ovTd oL Ba yiver ) ekmaidevon. Ev cuveyeia o emPAénov odnyel
ToV 060eVi] 6TO OWUATIO TPOCOLOIMONG Kot Tov Tomobetel 6To KEVTPO Tov dwpatiov. Otav o
acBevng etvan Tehkd £tolog, To akovotikd VR glvat evepyomompévo kot to dropo Ppioketon
07O EIKOVIKO TTEPPAALOV.

3.8 Avtogktipnon:

[Ipwv mpoywpnoovpe ot Tpoaktikny avaivon tov (AT), elval onuavikd vo TopovctdcoviE )
Beopntikny dmoyn mov vroypappilel o opéAn Tov (AT) cvotyuatoc. Ovclactikd to (AT)
Baciletar ot yvopn tov acdevoig yio TOV €0VTO TOV, OTNV GVTOEKTIUNGY KOl GTNV
IKOVOTNTG TOL VO OvVTEXEL 68 Mo Kataotaon @ofov. O otdyog tov (AT) sivan va
KaAMepynoel v memoidnon o0t o acBevig umopel vo yeplotel omoladnmoTE POPikn
Katdotoon kol vo ekmodevtel pe tpdémo mov Oa pmopel va Tov ddoel v amapaitn
EUMGTOOLVN Yo Vo evepynoel opbfd o o Tpopaktiky katdotacn. Ovoluotikd, to (AT)
OUOTNO GTOYEVEL GTOV aGOEVI] VO ATOKTNGEL VYNAOTEPT] OWTOEKTIUNGT OCOV aPOPA OTN
@ofia Tov.

2NV KOWV®VIOAOYio KOl TNV WYUXOAOYi0, 1) UTOEKTIUN O OVTOVOKAG T1 GUVOAKT] VITOKELLEVIKT
extiunomn tov atoépov yio v aio tov. Efvor poa popen avtokpitiknig, Kabog Kot po Evvola
oL €avToL. H vymAn avtoektipunon nepthapuPdvel Ty EUTIGTOGHLVY] GTOV €0VTO TOV («eipon
TP KaVOSy, «elpar d&logy), kabmg kol aohnuata 6mwg o Opiappog, 1 ameAmoio, 1
VIEPNQAvELD Kat 1) vipormn [25, ogh. 217-244 - 25, oeh. 217-244]. O Smith ka1 o Mackie
onpeimcav cvykekpuéva: «H avtoektipnon eival ovGlaeTIKE 0VTO TOV GKEPTOULOGTE Y10 TOV
eavtd pog. H avtoektipnon stvon ot Beticéc 1 apvnTiKéc a&loAOYNGEIS TOV ENVTMOV [LOG KOL TO
Tdg acbavopaocte yuoo epdc» [26]. Q¢ ek tovTOL, HmOpPOVUE va woOUe OTL M YOUNAn
OVTOEKTIUNOM €fvat 1] KOKT) EKTIHNGT TOL EXVTOV HOGC, YEVIKA, 1] GYETIKA, LLE 0L GUYKEKPLULEVT|
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Kkatdotaon. Aniadn, to dropo Oewpel 0Tl dev elvar oe Béom va avtipetomiost pio M
nepLocotepEG PoPikég Kataotdoelg [27, 28].

H yopunAn avtoektipunon Bempeitor po amod tig kopleg myés eofradv. To dropo oképteTon 0Tt
dgv EEPEL TAG VAL AVTILETOTIGEL 1] OEV UTOPEL VO OVTILETOTIGEL (L0l GUYKEKPLUEVT] KOTAGTOON,
apa aeBdaveron dyyog e€outiog avTov Ko MG amotéAecpa, dnuovpyeitoan | eofia [29, 30, 31].
[T cvykekpyéva, to dtopo gite elxe N €10 KAmOOV AAAOV VO £XEL KOKT EUTELPIO OTNV €V
AOY® KATAGTOON, 1] 0 110G O&V KOTAPEPE VO PEPEL TO EMOVUNTO OTOTELECLLA GE LI KATAGTOO)
N av o £Kave, NTav Ue PHeyaAn dvokoAiia. 'Etot, 1o dtopo amo@edyel avty TV KOTAoTAoN 1
Aokt TOAD Ayyog dtav emikeltol To Plopd mg.

Koatd cvuvénetia, avdloya pe TV QUTOEKTIUNGT TOL OTOLOV GYETIKE LE TN 0EOOUEVT KOTAGTOON,
Ba mpoxvyouvv avtictolyo cvvaicHnuata. Eqv 1o dtopo €xel vynin avtoektipnon, tote Oa
&xel ovvaicOuaTa OTmG M YoPE TS VIKNe. AV TO ATOpO £XEL YOUNAN aVTOEKTIUMGON, TOTE OOt
EUGOVIGTOVV GUUTTMOUATO OTTMS 1 OTOYONTEVGT), 0 POPOG Kal To Ayxos. 'Etol, mpokeipévon va
BonOnbel to dropo va amoktioel vyYMAGTEPQ EMIMEdD VTOTENOIONGNC, TPEMEL VAL OTOKTI|GEL
TG KatdAANAeg de€lotnteg [32, oeh. 632-633].

O o10y0c tov (AT) eivar va ekmodevoet Tov achevn| ot eofia Tov, Vo OmoKTNGEL LYNAOTEPY
aUTOEKTIUNON, Vo evnuepobel yo kdBe OOV TPOUOKTIKY KATAGTOON 7OV WUTOpel va
TPOKOYEL va 01000l TOS avTIdpd G TETOLEG TEPITTMOGELG KOl VoL fvan 6lyovpog 0Tt umopel va
BaAet éva T€A0G o€ aVTO OTOTE TO BEANOEL.
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4 Baowo cvotnua (AT)

4.1 Ewoaymyn:

210 KePAAMO 2 JOUNCOUE £V TPOTOPYIKO GUGTNLLO KOl TOPOVGIACAIE TNV TEXVOAOYIO TOL
ypnopomolovpe. Ev todtng axdpa 1 dtadikasio Tng eKmaidguong Kol TOL TMG TO GUGTILLOL
Aertovpyel oev givar axopo cagés. 1o akOlovBo Ke@dAmo TapovctdovLE T d1dKAGTio TNG
ekmaidevong Kot Eva TapAdEY LA EPOPLOYNG OLTNG TNG EKTAIdELONG TNV apoyvopofia.

4.2 Movtéro - Baowko Aévrpo Koataotdoemv kot AVoev:

To mp®dTO TPy TOL TPEMEL VL KAVOLUE €ivOl VO OIKOSOUNGOLILE TO HOVTEAD TTov Bl pag
Bonbnoel va katackevdoovpe 1o cvotnua (AT). Otav o acBevig Ppioketon 6e ameAnTiKn
KaTdoToot, £va amd To TPMTO, TPAyHato Tov KAveL eivorl va okeptel To mBavd cevdpia kot To
amoteléopata, Kabdg Kol TL TPEMEL VO KAVEL Yo Vo EMPUOGEL Ao TV EMLPOPN KATAGTOON.
Avt6 umopel va avomopactafel 6To TOPAKAT® HLOVTEAO.

Avtumpoconebovpe ) eoPia pe to yphppa «D» kot mbavic poPikég Kataotaoelg pue «Dj» -
v Topaderypa, @1: amoteAeiton amd po apdyvn mov Ppicketol Tave o€ £va Tpaméll Pmpoctd
otov acBevn, ®4: po apdyvn mov PpickeTor TNV 0pOPY| TOV OMITIOD KAT. XTI CUVEXEL,
opiCoupue v KaBe «®@j» TV KOTAGTOOT] GTNV 0ol 0 0oHEVIG OGOAVETOL OIGQAANG Kot BEAEL
va Ppebel v omoio ovopdlovpe «Avon» - yio mapdaderypo, oto @1 n Aon All eival: o
acBevng va Tapel Eva KOpATL opti yio vo Tdoel Ty apdyvn Kot vo, Ty Tetdéel EEm. [N'evika,
10 @) meprhapPaver Oheg T dOvvnTikd emPAaPeic N emipofeg KATAGTAGELS GTIC Omoieg pmopel
va Bpedel 0 acbevig evd ot Aij eivorl ot ao@aieic KATAOTAGEIS 0TS omoieg emBupel va Ppebet,
Y Vo VImBEL aoQOANG.

Ovoudlovue @) «Kataotdoeioy kot Alj «Avoeigy. H oPio pmopel vo mpoépyetar amd moAAéEg
OLOLPOPETIKEG TEPIOTAGELS Kol KAOE i amd avTéc umopel va €xel meptocotepes amd pia mboveg
Moeig. H mapaxdto didtaén ovopdletoar Bacwo Aévipo Kataothdoemv kot Avoewv (Ewkova
1).

O D2 | 1 e T ol

NS SN2 i N /\ai Nt N - Nii

Ewova 1
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4.3 Movtéro - Baowké Aévrpo Kataotdoemv, AVcewv kol Apdcemv:

To mpmto Ppa v va Eemepdoel o achevig T eofia tov, givarl va yvopicet ) kdbe mbovn
eoPwn katdotaon (D) kot t1g Avoelg (Atij) tg. To emduevo Prpa eivar o acbevic va pdbet
TG VO EVEPYEL MOTE VAL EMTVLYEL TNV EKAGTOTE AVOT, TPOKEWUEVOL Vo, EMTOYEL TO £MBLUNTO
amotédecpa. Avt) ) dadikacia mov o aclevig and | Katdotaon mdaer otn Avorn v
opiCovpue g Apdon (01)). Anradn Toleg KIVIOELG TPEMEL VOL KAVEL O 0GOEVIC DGTE VO, PEPEL TOV
€0VTO TOL GE AGPAAT KATAGTOOT). ANAadN TPocOEGoLLE o vER TapapeTpo - Tig Apdoelg (di)),
010 «Aévipo 1t@v Baowkov Kataotdoewv kot Avcewvy, Ba €yovpe éva véo didypoppo:
«Aévtpo Baocwov Kataotdoemv, Avcemv kot Apdcewv». [Ipocoyr ot Apdoelg dev givat ot
Avoeig. Avon opilovue 1o amotéreoua, To oTdyo OV £xel 0 acbevig va Ppebel oe acpoin
0éon,evd Apaon givor 1 dadikacio wov Ba odnynoel oty Avorn, dNANOT T0 «TdS» Ba TETOHYEL
™ AOon, Tt okéyelg Oa kdvel, T Tpaéelg Ba kavel, Tog Ba kivnBel o acBevig yuo va Bpebel o
Mon (Ewdva 2).

P

a1 | P ) c ,
312 81 321 52i 5j} 5j2 Sl

il A i Ao N\2i Nit N Nii

Ewova 2

‘Eocto mopdaderypo, @j: «O acbevig PAEmel v apdyvn prpootd tov» kat Aji: «O acbevig
TAVEL L€ TO TOTNPL KOl TO YopTi TV apdyvn kai ) Pyalel EEw» 1ote M Opdcet dij elval: «O
acBevig va Bpet £va TotNpL N £va LTOKATAGTOTO EVOG TOTNPLOV, VO oNKMOBEL Npepa xopig va
YOoEL TNV apdyvn, va Ppet éva Koppdtt xapti 1 éva VTOKATAGTATO XoPpTIoD, Vo KotevBuvOel
TPOG TNV apAyVN KoL va, TV TomoBETNoN HeE aoPAAELD GTO TOTNHPL, VO KAIGEL TO TOTHPL LE TO
xopti, TéA0g va Pyet E€m Ko vo TomobeToEL TV apdyvn G€ KAmolo PHEPOG Tov dev Ba etval 6e
0éon va emotpéyel.» Ovclaotikd, 10 (AT) cOoTUo TOV GKOTO £YEL VAL EKTOUOEVCEL TOV
acBevn 610 TAOC Vo EKTEAEL evEpyeteg Tov Ba Tov KAvouy va aucBdvovtol ac@areic — oniadn
10 (AT) ovomua mpoomabel va evicydoel v avtonenoibnon tov achevoig €16t dote, dtav
Bpebet oe pa eoPikn katdotoom, vo aicBdvetal tKavog vo T Sl EPLoTEL PE TOV KATAAANAO
TpoMO.

4.4 E@appoyn tov Baowod Xvoetipartog (AT):

XOoppova pe Tic mapaypdeovg 4.2 kot 4.3 yio kabe eofia wov BEAovpe Bepamedoovpe pe ™
xp1omn Tov cvothuatog (AT), To TpdTO TPy TOV TPEMEL VOL KAVOLLLE £IVOIL VAL OVOY PO OV LLE

23



10 Aévipo Koartaotdoewv Avcemv kot Apdcewv, oniodn vo ovayplyovpe TG QOPikég
KATOGTAGELS TOL 060eVOUG, TL TpEmEL va KAveL Yo va Bpebel oe acpair] Béon kot Twg Oa pépet
ToV €0VTO 00V o€ aVTN TN B€om Yo KdOE KOTAGTOOT. XTN CUVEXELD TPOGOLLOUDVOVLLE OTES TIG
QOPkég KataoTdoelg 6to eikovikd meptailov. Enetta tonrobetovpe tov achevr 6to ikovikd
wepPAlov Kat yio KAOe @oPikr) KaTAGTACT KOl TOV TPOTPETOVIE VO EKTEAEGEL TIG OPAOGELS YO
va TeTOHYEL TV ekdoTote AVoT|. TéAog emavarapPdvovpe v ekmaidgvon Emc 6Tov 0 asbevig
napatnpnOet 0tL Exel peimwon tov asOfpatog eofiog.

4.5 TMlopaosrypo tov (AT):

Ymv axolovdn mapdypaeo Oa mapovoidoovpe pa epappoyn tov (AT) cvotiuatog pe ™
xpnomn tov Awhov Aévipov Kataotdoemv Adcemv Kot ApAcewv yio v apayvopofio.

(Enpavtikn onueiwon: Ot d1apope KATOOTAGELS, AVGELS KOl dPAGELS TOV YPNGULOTOLOVUE GE
OVTO TO TAPAOELY LD EIVOIL EVOEIKTIKEG, 01 OTOiES OeVv elvar amapaitnto va viofetnBovv. O kabe
YLYOLOYOS, YuylaTpOog UITOPEl VoL EQAPUOCEL TIG OIKEG TOV).

Ppe 1:0 emPrénov dnpovpyel ta mBova eoPfud cevdpla g apayvoeoPiag, oniadn Tig
duapopec Kataotdoeic, Omwg:

e Yevaplo O1: Bpiokete po peydAn apdyvn 6to Tatopa, okpipog UTPpocTd GOC.
e Xevdpro @2: Bpiokete o apdyvn pecaiov peyéBovg 6to mdtmpa, akppog Hrpoctd
coc.

e Ycvaplo O3: Bpiokete (o pkpr| apdyvn 610 TATOUW, OKPPOS UTPOCTE GOg.
® Yevipro O4: BAémete pia peydn apdyvn KATo-younio ce £va ovTikeipevo.

® Yevapro O5: BAénete pio pecaiov peyedoug apdyvn oe Eva avTIKEILEVO.

® Ycvaplo O6: BAémete o pikpn apdyvn yoUnAd K4t o€ Vo aVTIKEIIEVO.

e Yevipro O7: Bplokete po peydin apdyvn 6to Dyog g HEoNg.

® Yevaplo O8: Bpiokete (o pecaio apdyvn 6to VYOG TG LESTG.

e Ycvaplo O9: Bpiokete o pikpr| apdyvn 6to VYOS e HEGNC.

e Yevipro ©10: Bpiokete po peydin apdyvn otov toiyo.

e Yevipro O11: Bpiokete pia pecaiov peyébovg apdyvn otov Toiyo.

e Yevaplo O12: Bpiokete pio pikpn apdyvn 6tov Toiyo.

Pipa 2: T'o kéBe Katdotaon, o eMPAETOV Kataypapel OAEG TIC TOAVEG AVCELG TOV UTOPEL VoL
eMAEEEL 0 ao0EVIC, DOTE VO PEPEL TOV EQVTO TOL GE OCPUAT KATAGTUON.

e Avon Al,l: Ilapte éva koppdtt yopti, apra&te Tnv apdyvn kot pite to €.
e Avon Al,2: InKoote Kot apnoTE TO.

e Avon Al,3: Zkot®OTE TO LE TO TOTOVTOL GOG.

e Avon A2,1: Ilapte éva koppdtt yopti, apracte Tnv apdyvn kot pite to €.
® Avon A2,2: XnKOGTE Kol APNOTE TO

e Avomn A2,3: ZKOTMGTE TO LE TO TOTOVTOL GUG.

e Avon Al12,1: Ildpte £va Koppdtt xapti, mdote v apdyvn kot pi&te 10 €.
e Abvon Al2,2: Znkoote Kot 0QNGTE TO.
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Ppe 3: O emPAénov KaToypAPEL TIG OPAGELS TOL TPEMEL VO, AkOAOVONGEL 0 0G0V G Yo KAOE
Avon, étol OoTe va emeépeL To mBLUNTO ATOTEAEG L.

e Apdon 01,1: Kowtdére yopw ocag xor Bpeite éva koppdtt yapti. [Idpte 1o kou
katevbuvleite Tpog Vv apdyvn. Aprate 1o Ko Pysite omd 10 omitL.

® Apdon o1,2: Enkwbeite kou KatevBuvOeite mpog v avtiBetn KatevBvvon and exel
mov PpiokeTot n apdyvn.

e Apdon 012,1: Kowtd&te yopw cog kou Ppeite éva koppdtt yopti. [ldpte 10 ko
katevBuvleite Tpog v apdyvn. Aprate o Ko Bysite and 10 omitt.

® Apdon 812,2: Enkwbeite kot katevBuvOeite mpog v avtiBetn katehBvvon amd exel
mov PpiokeTon n apdayvn.

Ppa 4: O emPAénmv TpocopotdveL Kabgpio amd TIG TAPUTAVE® KOTOGTAGELS GE £VO GVGTILLO
eWOVIKNG mpaypotikomras. O otdyog eivor o acbevig vo ektedécel T d1dpopec dPAcELS,
TPOKEWEVOL VO EMTOYEL TV avTiotoyn Abon. H xapepa PaBovg ypnoiponoteitor yio myv
TopaKoA0VONoN TOV KIVAGE®V TOL acBeEVODS Kot TV enainbsvon g opOng ektédeong TV
EVEPYELDV.

Ppe 5: Avti n pébodog Bepameiag olokinpdvetar 6tav o acbevig ektelel e emrvyio TV

TPOCOUOIMON € KAOE GEVAPLO KOl KATAPEPVEL VO EMLPEPEL TIG OVTIOTOLYEG ADGELS YWPIg Vo
aoBavetat dyyoc.
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5 XvvOeto ocvotnua (AT)

5.1 Ewayoyn:

Y& GLVEXELD TOV KEPAAMLOV 4, 6€ aVTO TO KEPAAMLO 0GYOAOVUACTE LE TOV TPOTO TTov Ba yivel
n exmaidevon pe 10 ovotnuo (AT). IMapammpovue kevd mov €xet 10 AmMAO Aévipo
Kotaotdoewv kot Avcemv Kot KataokKevalovpe €vo O OAOKANPOUEVO LOVIEAO Yol TNV
OVTILETMOTION TOV QOPLdV He TN ¥pnor tov cvotiuatog (AT).

5.2 Movtého - XovOeto Aévrpov Kataotdoemv, AVce®v kKol Apdoemv:

210 Pocikd OEVIPO TOV KOTOOTACE®V, TOV AVGEMV KOl TV OPACEDV, £YOVUE KOAVEL TNV
vdBeon O0T1 o1 PoPieg mov avtipeToTILov e dgV eivan TepiTAOKES. ANAAOT OO O KATAGTOON
(®j) o acBevig porg Ppebel ot Avon (Aji) n Bepancia ohokAnpdveral. QotOG0, GTNV
TPOYUATIKOTNTO, OVTO TO GEVAPLO OEV Elval TOAD AOY1KO, APOD VITAPYOLV TEPUTTOCELS OOV TO
dtopo mpémel vo TEPACEL amd Pio GEPA POPIKAOV KATACTACEDV Kol KOT EMEKTACT) AVCEWMV,
wote va avtoaneErfel o eofia Tov. Emopévoe, avt n akolovbio mAEov mpocopoidveTat
amo to XHvOeto Aévipo Kataotdoewv Avcewv Kot Apdcemy.

Acg mhpovpe Vv @oPia TV okLA®V ¢ Tapaderypa. o kédbe pia and avtég T1g mbaveg
CLUTEPUPOPES TOL GKVALOV, B TPEMEL TO ATORO VoL OKEPTEL GEPLOKE TIG OVTIGTOLYEG TOUVES
Moelg. o mapddetypo apykd €av 0 oKOAOG YPUAIGEL, TO GTOUO TPETEL VO TAEL TPOG TOL THOW
N av 0 GKOAOGC KOLVAEL TNV 0VPA TOL eV ypetdleTon va Kavel katl. 'Eneita o acOevig npémet va
TEPLUEVEL KoL VAL OEL TG Bl OVTIOPAGEL 0 GKVAOG, AVAAOYQ LLE TNV AVTIOPOGT] TOV GKVALOD TO
4TOpHO TPEMEL VO TAPEL TNV EMOUEVT amOPacT]. Me Tov 1010 Tpomo 0 emPAENOV TPEMEL VL
TPOCOLOLDVEL GEIPLOKE TIG KOTAGTAGELS Kal AVoelg HéEypt va aicBoavOel 0Tt 0 acBevig €xet
Eemepaoet v ofia Tov.

Avaroapdyovtag avth ) dwadikacia, opilovpe mg «Pij» TV eKAoTOTE POPIKT KOTAGTAGT Kot
«AKip» ©g T1g ddpopeg «k» Avoeig g «Dip» @ofiac. o mapadetypa, to (P1,1) sivar «o
okVAoG YoPyilew, evod (P1,2) elvor «o 6KOAOG KOLVEEL TNV OVPA TOLY. AvticTol d, Yo TO
(®1,1) éxovpue tic Moetg (Al,1,1), (Al,1,2) KA - mov etvon Yo Tapddetypa «o aclevig mpemet
Vo TAEL TPOG TOL TLGM» KOl €O 0GOEVIC TPEMEL VO VITEPACTLOTEL TOV £0LTO TOVY. Q0TdC0, OTd
10 (Al,1, 1), yio mapddetypa, TpokHNTEL VEX KATAGTAGT AOY® TOL OTL 0 GKOAOG OVTESPUCE TL.Y.
(®2,1) elvor «10 OKVAL €pyetor mpog Tov acbevi». Avty 1 akoAoLOK GLUTEPLPOPA
ovveyiletar péypig 6tov Ppebovpe oe o Avon «AKijy» 6mov dev mpokvmTel ETduevn POPIKN
katdotaon. Téhog, opioape «OKij» OAeg TIC TOAVEC EVEPYEIEG OV TPEMEL VO EKTEAEGEL O
acOeVNIC, Y10 VO TPOYWPNOEL OO TNV €V AOY® KoTdoTaon 6Ty emtBouunt Abon. To akdAovbo
Suaypappa ovopdletor Zovheto Aévipo Kataotdoewv, Avcewv kot Apdcewv (Ewova 3)
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Ewoéva 3

5.3 Ilgpropiopoi Tng Baowov Xvotipatog (AT):

¥10 Boaowd Zvompa (AT), n xprion ™g AéEng «Boaokd» dev givar tuyaia, Kabmdg Exovpe
OPIGUEVOLS TTEPLOPICLOVG. XTIV TPAYHATIKOTNTO, 0 avOpOTIVOG £YKEPALOG OV Aettovpyel
omwg anewoviCetar 610 Baowd Aévipo, ahdd omwg @aivetar oto XovOeto Aévipo. Avtd
onuoivel 0Tl TPEMEL VO KATOOKEVAGOLUE £vO. TOADTAOKO GUGTNUO THOVAOV GEPLOKADV
YEYOVOT®V. X€ YEVIKEG YPOUUUES, Ol TEPLOPIGHLOL TOL £YOVE Opicel elval ot €ENG:

A. Awmotooape OtL, Yo kdbe pofia, mpénetl va fpodpe 6Aa Ta cevdpla - ta omoia,
QLGIK(, €ivor TOAD OVGKOAO VAL EMTHYOLLE, OOV UTOPEL va efvar apéTpnTaL.

B. 'Exovpe domotmoet 0t yio ke Katdotaon, npénet vo Ppodpe Oheg Tig mbavég
Aboelg - o1 omoleg, OMMC Kot Ol KATUGTAGELS, Umopovv vo. £pBovv oe Tapa TOAAOVG
GLVOLAUGLLOVG.

I'. To Baocwkd 0évipo apopd amAés @ofieg, 6OmOL TO ATOUO UTOPEL VO EMTUYEL TV
emBountn Aon o€ £va Prjna, SnAadn pe pa opdon. Avt’ avtov, 6to cOHVOETO 0EVIpO,
TO GTOLO TPETEL VO, EMITVYEL LULOL GELPA EVEPYELDV Y10l VAL OTACEL OE £V ACPAAES G UELD
- 70 omoio umopel avtioTol el o€ Eva TOAD peydio aplBud mhavav dpacewy.

A. TTIoMéc amd Tig dpAoelg Tov KaAeitatl vo. OAoKANpdGEL 0 acBevig givar dpoteg yio
OLOLPOPETIKEG KOTAGTAGELS KOl AVGELS (T.. 0 acBevic umopel va empépet tnv embount

AboM, o€ VO 1 TEPIOTOTEPN OLAPOPETIKA GEVAPLA, LEGH TNG 010G OpBaoNg).

E. Téhog, vroBécape 0Tt 6TOV TO ATOHO OLOKANPAOGEL U0l GUYKEKPLULEVT] OPAGEL, LE
BeParotnta, Bo épel v emBount Aorn. AAAG o€ éva peaMoTikO TeptPdAlov, dev
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umopel va egacpariotel 611 Bo emitevyBel 1 embBount) Adon, dnAadn umopel va
oonynOel oe amotvyia.
5.4 Emtilvon meplopiopav:

[Tapamnpovpe ot1, Oewpnrikd, N Bacwko Zoomua (AT) sivor var pev Aoyikod, oAAG TPOKTIKA
dev glvar eQapprocto Ady® TG LeEYAANg TOALTAOKOTNTOS TV Tteploplopdv (A), (B) ko (T).
Q61060, AVTOVS TOVG TEPLOPIGLOVG UTOPOVLE VO TOVS APOVLE OTIC EIO0IKEG POPieg e TN xpnon
™G akorovdne 10éac. Ot €101kég pofiec amd Tov 1610 TOV OPIGUO TOVG APOPOVV KLPIMG
cOUOTIKO eOPO, ONAAON OVTIKEIIEVO KOl KATOOTAGELS OV givol mBavOV Vo TPOKOAEGOLV
COUOTIKO «KOKO» GTOV acbevr), oOnladn aveaptnta amd 10 mOco TePIMAOKT KoL av gival 1
€101kn eofio 0To0 PVaAd Tov acbevolc, Ao Ta ceEVAPla OV okémTeTol Bo KataAnEovv o€
KATO1Eg GUYKEKPIUEVES KOTAGTAGELS TOL Bal TPOKAAEGOVY COUOTIKO KakO. [ mapdderypa:

e XtV apayvopofio: OTIONTOTE Kol 0V GKEPTEL TO ATOLO Yia TIG apAyVveS (amd To TOGO
OMOLOTIKES Etvat PEYPL TO LKpoosKomiKO Héyefog Tovg), OAa Ba kataAn&ovv o Kdmoteg
OLYKEKPIUEVES KATOOTAGELG TOV ALPOPOVV GOUATIKO POPO OT™G Vo, TETOYTEL 1] apdyvn
Tév® 6TO ATOLO.

o Xmv oAe&intotopofio: AveEdptnta and 10 T Woyvpiletor 10 dTopo— dnmMS v dev
EUMIGTEVOVTOL TOV TAOTO M TOV €kmaudevTn Tov N 1o 1810 10 aAe&intwto OA Oa
kataAEovv 610 Te¢ Oa eEacparicel 0TL 1| TT®O™ TOL Oa Efvon AGPAANC.

e ®oPoc yio vyn: OTIONTOTE KOl AV OKEPTEL TO ATOUO Y TOL VYT, OAal Oa kaTtaAnEovv
oe copaTikd eOPo kot Tt Bo kdvel Otov Ppebel oe peydho vyopetpo Ko Twg Ha
AmOQVYEL TNV TTOOT).
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Me Bdion Ta TponyodEVO TOPASETYLOTO KO TO TOPATAVE SIUYPOLLLLOL, SLOPOVLE TO OEVIPO OE
ovo pépn (Ewdva 4). To Mépog A mepiéyet OAEC TIG S1UPOPETIKEG KATAOGTAGELS TTOL POPBATal TO
dropo, aAdd dev etvon emPrafeic (6nwg N ven TV apayvedv oy apayxvopofia kir). To
Mépog B mepiéyet Ti¢ Kataotdoelg mov givor duvntikd emProPeig yio to dropo (drmgn apdyvn
OV TEPTEL TAV® GTO OTOUO K.AT.). TNV TPOYUOTIKOTNTO, TOPATNPOVUE OTL, aveEapTnTa amd
v mopeia wov Bo pmopovce va akorlovdncel 1o dtopo oto Mépog A, 6Aa Ba 0dnynBodv oto
pépog B, dnA. o€ £va a6 TA VO-OEVTPU TOV KATUGTACEMV, AOCEOV KUl OPACE®V.

"Etot, ave&aptnta and to moco peydro Kot mepimhoko ivar 1o Aévipo tov Kataotdoewv, Tov
Avoceov kol tov Apdcewv, To Mépog A Ba odnynoetl tehkd mavia oto Mépoc B - 10 omoio
QLo givor ToAD pkpotepo. Eivar evolapépov, matodco, ott to pépoc B dev eivar amid Eva
Tuyaio uépog, eivar éva kpioo uépog g Bepamneiog Tmv eoPidv, Kabhg oyetileTon pe v idla
mv emPioon. Eropévog, exmaidedovrog to dtopo poévo oto Mépog B kot agrvovtag oty
dpn 10 Mépog A, UTOpovLE OKOUO VO EYOVUE TO. 10100 ATOTEAEGLLOTOL LLE TV EKTTOIOEVOT] TOVL
aTOUOL G€ OAO TO AVTpO.

AT6 tov meploptopd (A) mapatnpovpe OTL - MG EML TO TAEIGTOV - Ol OCKNGELS TOV TPEMEL VO

OAOKANPMOEL 0 ac0eVG Elvar OLOLES, £TGL LTOPOVLLE VO YWPICOVLE TIC KATOGTAGELS GE OUAOES
Ko va emAggovpe o Kotdotoon ond Kabe opdda doTe vo ekmodevoovpe tov achevn.
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EmumAéov, o vd-0évipa dtapépovy peta&h Toug avaAoya LLE TO EMITEDO SVOKOALOG TOVG. AVTO
onpaivel 6ti, mopd To yeyovog 0Tl ol 0pdoelg eivarl akpiPag ot idiec, pmopel va amaitovvTol
OLLPOPETIKEG OEELOTNTEG YlOL TNV ONOTEAEGUOTIKY) €KTEAEON TOLG. Me PBdon avtd, Oa
EEKIVIIOOVE TNV EKTTAIOELGT TOV 0.GOEVOVG e OPAGELS TOV OOLTOVV AyOTEPEG dEELOTNTES KO
Ba TpoywpPNGOoLLLE GE O SVCKOAEG.

Avtd mov amorteitol va Tapatnpioovpe otov meptopiopd (E) givar 6t 10 peydio e mov
tifetan eivan 0 TpOTOG e Tov omoio o acbevig Ba drayepiotel v amotvyia. [Ipokepévou va
emAvOel avtd 10 TPOPANU, TPEmEL va KaTaddBovpe 6T, aKOUN KOl 0V TO GTONO ATOTOYEL VO
ekTELEGEL TNV Opacn opBd, ypeldletor ypnyopa va emavEADEL Kot vo ETOVOLAPEL TV EKTEAEON
™G Opaong Eavd. Avtd PTOpOOUE VO TPOGOUOIDGOLLE EVO GEVAPLO amoTvyiog LEGm Tov VR,
€101 MOTE VO, EKTALOEVCOVUE KOTAAANAL TOV aoOEV VO TOPOUEIVEL T)PEUOG KO VOL ETLYELPNOEL
ek véov v 1010 dpdion. ['a mapddstypa, oty apayvopoPic, oto tedevtaio eninedo dvokoriog,
EeKvaL 1 EMOUEVT GEPE TPOCOUOIDGEWYV - KATH TNV 0TToio. 0 AGHEVIG EKTAOEVETAL GTO TMG VOl
YEWPLIOTEL poL amoTuynUEVI TPpooTaOeLaL.

5.5 Xvvlero Xvotnpa (AT):

AveEdpmnta amd To TOco mEPimAokn elval 1 pofio Tov atodpov, pe aAla Adya, aveEaptnroa
and 10 WOco peydro eivor 1o Aévipo tov Kataotdoewv, Avcewv kar Apdoemv, Ba
TPOGOUOIDGOVUE HOVO OVTA TO VTO-0EVIPO TOV OVTIIGTOLYOVV OTO KPIGHO UEPOG NG
emBioong. Apov o acBevic AaPet TNV KaTdAANAN ekmaidgvon Ko Eemepdoet e Aveomn OAEG TIG
emipofec kotaotaoelg cvveyilovpe pe T 0e0TEPT OUAOO TPOCOUOIDCEMY, GYETIKA LE TO TAG
10 dtopo umopet va yeprotet mbavn amotvyia. Edv to dtopo metdyel Kot 1o de0utEPO 6TAd10
g Oepameiog, TOTE WTOPOLUE LE ACPAAELD VO TOOUE OTL £YEL AMOKTNGEL TIG OMOPOITNTEG
0e&10TNTES Y10 VO OlaXEPLoTEL TN PofPia Tov.

5.6 EQappoyn g mponynévng Oepameiog dpaonc:

Edv mpoekteivovpe 10 mapdaderypo g mapaypdeov 4.5 dote va wovomolel to XOvOeto
Yvomua (AT) tote érovpe TV axdlovdn dwudikacio:

Pipe 1: O emPrénov kataypdeet ta mbavd cevipilo apayvoeoPioc, Kabdg kot tnv mhovn
axolovBio KaTAoTAGEDV Kot AVGEWV:

Yevaplo TPMOTOL EMTESOV:
e Yevapo @1,1: BAémete o peyddn apdyvn Uepocstd 6oc 6TO TATM L.
e Yevipro @1,2: BAémete pia apdyvn pecaiov peyéBovg Pmpootd 6ag 6To TATMLLO.
® Yevipro @1,3: BAémete pior pikpn| apdyvn UTPOGTH GOG GTO TOTMLLL.
e Yevaplo O1,4: BAémete o peydAn apdyvn YounAn o€ éva.
e Yevapo ®1,5: BAémete apdyvn pecaiov peyedovg o€ Eva YOUNAO OVTIKEIIEVO.
® Yevipro ©1,6: BAémete g pukpny apdyvn o€ Eva xounAd avtikeipevo.
e Yevapro @1,7: Iapatnpeite o peydin apdyvn oto HYOS TG HECTC.
e Yevaplo @1,8: [Tapatnpeite pa apdyvn pecsaiov peye0ovg 6to VYo TG LEGNG.
® Yevapro O1,9: Iapatnpeite pia pkpn apdyvn 6To DYOG TG LEGNG.
® Yevapro @1,10: [Tapatnpeite o peydAn apdyvn otov Toiyo.
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® Yevipro @1,11: Iapatnpeite o apdyvn pesaiov peyédovg otov Toiyo.
e Yevapro @1,12: [Mapatnpeite pa pkpr| apdyvn otov Toiyo.

AVCELG TPAOTOL EMTEOOV:
e Avon Al,l,1: [Tapte éva koppdtt yopti, apmdste v apdyvn Kot piEte 10 €.
e Avon Al,l,2: Enk®OoTE KO 0PN GTE TNV.
e Avon Al,l1,3: Xkotdote TV HE TO TOTOVTOL GOG.
e Avon Al,2,1: [1apte éva koppdtt yapti, aprdste v apdyvn kot piEte tnv €.
e Avon Al,2,2: Enk®CTE KO 0PN GTE
e Abvon Al,2,3: ZkotdGTE TNV LLE TO TATOVTCL GOG.
e Avon Al,12,1: T1apte éva koppdtt yopti, apracte v apdyvn kot pifte v £Em.
e Abvon Al,12,2: Inkoote kat o oTe.

Yevaplo OeVTEPOL EMTEOOV:
o Xevapro @2,1: Mw peydin apdyvn katevBovetar mpog tov acBevi pe peydin
TayOTNTOL.
® Yevaplo O©2,2: Mia pecaiov peyébovg apdyvn kotevfhvetar mpog tov achevr).
e Yeviplo @2,3: M pikpn apdyvn Koatevbovetor mpog tov acBevi pe peydn
TayvTNTO.
® Yevapo ©2,4: Mia peydain apdyvn Katevboveral Tpog Tov acHev].
e Xeviplo @2,5: Mo peocaiov peyéBovg apdyvn koatevBovetror mpog v ovtifetn
KkatevBvvon Tov acbevoig
® Xeviplo ©2,6: Mo pukpn apdyvn katevBhvetan mpog v avtifetn katevBovvon tov
acBevoic.
® Yevipro ©2,7: Mo peydin apdyvn tpoomabel va avopprynel mhveo otov achevr.
® Yeviplo @2,8: Mo pecaiov peyéboug apdyvn tpocmadei va avappiyndel mhveo omd
Tov aofevn.
® Yevipro ©2,9: Mo pkpn apdyvn tpoctabet va avappiymbei tave ctov achevn.
® Yevipro ©2,10: Mia peydAn apdyvn ovamndd 6To TATOLLO.
e Yevapro ©2,11: M apdyvn pecaiov peyéfovg avamndd 6to ThTmual.
® Yevipro ©2,12: Mia pukpn apdyvn ovorndd GTO TOTMLL.

AVGEIS 0EVTEPOV EMTESOL:
e Avom A2,1,1: Kdavte pepcd Pripota wicw kol Teplévete PHéypt vo LTOPEGETE VAL
TpofMéete TV apdyvn HE TO KOUUATL YapTi.
e Avon A2,4,1: Inkoote to Koppdtt yopti, petaxivndeite mpog v apdyvn Kot
tpopnére To.
° ...
e Avon A2,12,1: Meivete otdoipot kat mepipévete av o oTapatioet Oyl
H dwdwaocio avt) cvveyiletat, g 6tov 0 emPAénwv eivar Giyovpog 6Tt 0 achevig
&xel AMaPet v KaTAAANAN ekmaidgvon.

Ppa 2: And 6la to mopomdve cevapila, Oa dtatnpnoovpe poévo avtd mov givor mbavov
emPBrapn vy toug acBeveig. Tlapdro mov moAroi acBevelg poPovvionr TOAAG SLoPOPETIKE
oevapla, OPKETA Al avTd eivar pun pealotikd Kot £T1 8o apapedodv and 1o meipapia.
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Ppae 3: O emPrénov Tapovctdalet Tig SPOPETIKEG OPATELS Yo KAOE KaThoTaoN Kot AVoT).
e Apdom 01,1,1: Kowra&re yopw wou Bpeite €va xoppatt yopti. [lapte 10 xon
katevBuvleite Tpoc v apdyvn. apracte tnv Kot Pyeite amd To omitL.
e Apdon 01,1,2: Inkmdote t0 KeEPAAL Tpog TV avTifetn katevBvvon and exel mov
Bpioketor n apdyvn.
e Apdon 61,12,1: Kourd&te yopw xor Ppeite éva woppdtt yopti. [apte to won
katevBuvleite Tpog ™V apdyvn. apraste TV kot Pyeite and 1o omitL.
® Apdon 61,12,2: Enkdote ko katevBuvOeite mpog v avtiBetn KatevBuvon anod kel
mov PpiokeTot n apdyvn.

Pipe 4: Mropodpe vo TopaTnpGOLUE Ad TO TOPAUTAVE® TOPUELYLATO OTL TOAAES OO TIG
dpdioelg Tov mPEMEL vaL EKTEAETEL 0 aloBEVIC elvat TAPOWLOLES, KOl TOVTOXPOVO LLE SLOPOPETIKO
emimedo dvokorag. [Ma mapddetypa, oto @1,3 n apdyvn eivor pikpdtepn, yeyovog mov To
kab1otd Mo dvokoro eminedo oamd tov @1,1. 'Etor 11 d1dpopes kataotdoels o Tig
dwywpioovpe pe Kpumplo 1o emimedo dvokoAiag kot amd kdbe emimedo dvokoliog Oa
TPOCOLOLDGOVLE LOVO L0 AVTUTPOCSHOTEVTIKT TOV AAL®V. ['a Tapadetypa, ot evépyeteg o1,1,1
kot 61,12,1 Ba aviikovv oty dwa katnyopia, evd ot dpdoelc 61,1,1 ko 81,1,2 og drapopetiky.
Emiong, Oa aAlaEovpe Kamoleg TapaptéTpous og ke katnyopia, TPoKEUEVOD Vo OAAAEOVLLE
™ OvoKoAMa g Opaong (m.y. Ba Eexwvnoovpe pe apyéc ko pKpEG apdyves Ko Oa
TPOYWPNOCOVLE GE UEYOAVTEPES KO TAYVTEPEC).

Bpa 5: Téhog, mpémel va Ppodue Ko cevapla amotvyiog, OnAadn KoTaoTAGES OTIS OMOIES,
aKOUN Kol av TO0 TPOGMTO 0KOAOVOEL TIC 00MYiEG TOV TTAPEYOVTOL YLl TNV OAOKANPMOGN TNG
dpdiong, dev Ba 0dnynBel oo emBountd amotédecpa - wy. N apdyvn daupevyel. Onwg Eyovpe
NN avagépet, avtd glvar £va TOAD onuavtikd Prpa oy ekmaidevon tov achevoic, Kabmg
Bonba ot daryeipion TG amoTLYING KOt TN YPYOPO. OLVAKOLM.

Pne 6: MOA cuvykevipdocovpe Olo to dtdpopa @oPikd cevipion mov BEhovue va
TPocopolwbodv, Tig d1dpopeg ADCELG Kat TO. GEVAPLO OmoTVYinG TOTE €IHOOTE £TOLOL VO TOL
TPOCOUOLDGOLLE 6TO cuoTNa VR kot va apyicovpe v ekmaidevon tov acevoug.

Prpe 7: Avt n pébodog Bepameiog oAokAnpdveTal, dTav 0 acBevi|g OAOKANP®OVEL e EmtTLYio
Kké0e Tposopoimon kot kotapépvel va Bpebel oTig exdoToTe AGELS YWPIc va otsOdveTan dyyoc.
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6 YAomoinon tov Xvotinatog (AT)

6.1 Evcoyoyn:

Ye outd 10 puépog Bo mapovoidoovpe T akpiPr doun €vOg TPOTOTLIIOL GLGTHUATOSG TOL
viomotel 10 (AT) ovotua. Xta kepdioua 3,4,5 avoaeépape T0 BepnTikd HEPOG KO TIG
TPOEKTAGELS OV UTOopel va amoKTNGEL avtd T0 ocvotnuo. AdYo TOL TEPLOPIGULOD 1TNG
SMA®UOTIKNG epyaciag, o avTtd T0 LEPOG B LAOTO GOV LE Vo TTOAD GUYKEKPILEVO GEVAPLO
eKTAiOEVONG UL GLYKEKPILEVNS POPiag o€ Eva GLYKEKPIUEVO TEPIPAAAOV.

6.2 YAKO:

To vAkd mov ypnoomotovpe givar o (1) kauepa Pabovg, éva (2) headset VR kat éva (3)
Kvn1o.

(1) Kéipepa Babovg: éxetl kataokevaotel and v etapic «ORBBECY, 1 1oto0eXida TG
etapeiog  Ppioxetar €6 (https://orbbec3d.com). To povtéro Kapepog 7OV
ypnoworotovpe ovoudlete «Persee», m 1otocelida tov poviélov Ppioketor €M
(https://orbbec3d.com/product-persee/). To poviého «Persee», amoteAeitar amd 2
Kauepes, éva laser, kou évav enefepyact) ARM (ewodva 5). H kdpla epyacio g
KAUEPAG EIvOL va avayvmpilel TIC KIVIIOELS TOV 0TOHOV G £Vl d®UATIO (skdva 6).

Ewova 5
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Ewova 6
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(2) Headset VR: givat and v etoupeio. Samsung 1 iotocelido g etaupeiog PpiokeTon
edm (http://www.samsung.com/global/galaxy/). To povtélo givar to «Gear VR», 1
10100660 TOV povtéhov Bpioketon (http://www.samsung.com/global/galaxy/gear-
vr/) (ewcova 7).

Ewova 7
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(3) Kwnto: eivor amd v etoupeior Samsung 1 1otocelido g etoupeiog PpiokeTon edm
(http://www.samsung.com/global/galaxy/). To povtélo eivar to «Galaxy S7 Gold» »,
1N otocelida Tov poviélov Bpiokerar (Samsung Galaxy S7) (Ewova 8).

Ewodva 8
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6.3 Aoyiopiko:

To Aoyiopikd mov ¥pnoonolovpe ival To
(1) Aertovpywkd cvomuo Linux,

(2) Moyropwd Nuitrack,

(3) C++ compiler,

(4) Classic Bluetooth / Low Energy Bluetooth
(5) Android Studio,

(6) Unity,

(7) Blender.

(1) Aertovpyikd Xvomupo  Linux: otov eme€epyacti ARM mov éxet n xduepa
TOMODETNGAE TO AOYIGHIKO UE KATOL0VG GuyKekpLévoug Drivers yia va avayvopilet
toug aweOntpeg (Ewcova 9).

nnnnnn

R R *{\_5

Ewova 9
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(2) Nuitrack: yio v avayvopion ewodvag Exovue ompiybei oe kamoleg Pooikég
ouvoptHoelg Tov Aoytopikod Nuitrack, n otoceAida Tov Aoyicpkod Ppicketol £6®
(https://nuitrack.com) (Ewova 10).

THE INDUSTRY LEADING 3D BODY (SKELETAL)
TRACKING MIDDLEWARE

NUITRACK SDK

Ewova 10
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(3) C++ compiler: otov ARM ene&epyaoti, 1o mpdypoppa Hog o £xovue ypayel og C++.
To mpoypoppo avtd doywpilete T SedOUEVO OTO TNV KAUEPO KOL TO, ATOCTEALEL GTO
VR (Ewoéva 11).

Ewova 11
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(4) Bluetooth: ywo v amootoln dedopévov amd v kapepa oto VR ypnoipomotovpe
bluetooth. Ztnv npdt £Kdoomn Tov cuoThuoTog ypnouoromooue classic Bluetooth.
Xty dgbtepN £kd00T TOL GLOTHUATOC Y¥pnotporotovue low energy Bluetooth. O Adyoc
nov dev ypnoworolovpe WIFI — kor and Classic Bluetooth myaue oe low energy
Bluetooth &ivat d10t1 OéAovpe TV eldyiot Kabvotépnon oto dedopéva Hag. 1o 61K0
pog cvotnua. avth ™ otyun £yovue kabvotépnon 7,5 misecs to omoio ivail to
KoAAiTePO dvvatd mov yivetan (sikovo 12).

&3 Bluetooth’

FEwova 12
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(5) Android: To ewovikd mepiBdirov tov VR kot tv Aym dedopévmv amd v Kapepa to
dayepiCerar o Android mepiBaiiov (ewdva 13).

Android

A Studio

Fwova 13
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(6) Unity: To ewovikdé mepipdAlov oto 0omoio 0 0oBevig eKTOdEVETOL TO £YOVUE
viomowmoet o Unity (ewdva 14).

Fwova 14
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(7) Blender: Ta ypo@ikd Tov £1KOVIKOD SMUATION, OTMG OVTIKEILEVO KOAVOTEIES, OTO KAT
10 rovpe vAomomoel oto Blender (swova 15).

Ewova 15
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6.4 ApyITEKTOVIKI] ZVOTINATOG:

AloBntripeg Kauepa
Kataypagouv Acdopéva. Q¢ dedopéva
gival ol KIvrioelC Tou aoBevr).

Enefepyaotrc Kapepa
Enetepyaletal Ta dedopeva ov Aappavel
ano Toug alotnTripeg.

Noyiouiké Blender kataokevalel
Ta Siddopa avrikeipeva Tou EIKOVIKOD
nepiBailiovrog

Bluetooth Kapepac
AmnootéMAel oto VR TI¢ TTAnpodopieg

Noylopiké Unity KaTaoKeLATEL TO EIKOVIKO
nepiBaiAov oto oroio o acBevr|g Oa
eknaitbeuTei

Bluetooth VR
AapBavel Ta Sebopéva anéd tn kapepa

To Android Aoyiopiké cuvbualel Ta Sedopéva
ToL acBevr] mov AauBdvovtal anoé Toug
aoBeviig YE TO EIKOVIKO SwATIO oTo ormnoio Ba
exmtaubeuTel
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6.5 Xevapro Yromoinong:

Onwg avagépape otny mopdaypago 6.1 to (AT) cuotnuo propel va mapetl HeEYAAES S1AGTACELS
vy va vhortomBel oty TANPN €ktact Tov. [ Tovg 6Komovg avTig TG OIMAMUOTIKNG Oa
TOPOVGLACOVE £VOL TTOAD CLYKEKPLUEVO GEVAPLO ekTaidevomng Tov asbevois. To oevdpio eivan
70 akOAOLOO:

1. Zeévakevo yopio 15 teTpayovikdv HETpOV e Stoypapicelg TomofeTov e TV KAEPQ
Babovc oe andotoon 1°° uétpov (Ewodva 16) (Ewova 17

Fwova 16
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Ewova 17
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2. O aoBevig Tomobeteital 6T0 KEVTIPO TOL YDPOL oTNV id1a eVBeia pe TV Kdpepa BaOovg
(Ewova 18).

Ewéva 18
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3. Balet o yvad wcovikng mpaypotikoémtog (Ewova 19).

Ewéva 19
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4. O aocBevig TAéov Ppioketal 010 ekovikd mepiBaiiov, oe éva dwpdtio (Ewova 20)
(Ewova 21) (Ewcova 22).

Ewéva 20

Fwova 21

49



'»0‘.| s
/1
/1
1

Fwova 22
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5. O acbBevig PAémel pumpootd tov Evav KaBpEeT. Xtov KoBpéetn PAEnel emiong To
okeAretd tov (Ewova 23) (Ewdva 24).

Ewéva 23

Fwova 24
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6. O acBevig pumopel vo TEPTATAEL GTO EIKOVIKO TEPPAAAOV KavOVIKA Kot va ayyilel doa
avtikeipevo pmopei (Ewkdva 25) (Ewdva 26).

Ewéva 25

Ewéva 26
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7. O aoBevng PAémel pTPooTd oL pia IKoviKY apdyvn o€ éva kouti (Ewdva 27) (Ewkdva
28) (Ewdva 29).

Ewéva 27

Ewédva 28
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Ewova 29
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8. Z1dy0g g ekmaidgvong mov Tov £yovpe PAAEL €lval vo LITOPEL VO XTUTNGEL TNV apdyvn
(Ewova 30) (Ewcova 31).

Ewéova 30

Ewoéva 31
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9. Av KOTOQEPEL VO TNV XTLUTNOEL 1] EKTaidELGT ohokANnpdOnke (Ewkdva 32)

Ewéva 32
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[ Xoumepdopata

7.1 Xevapro Yromoinong:

To cvompa (AT) propel vo TPOCOUOIDGEL OTOLOONTOTE EKTALOEVTIKY aAAnAovyia. H emloyn
TOV €WIKOV oV  ®G OOKIUACTIKNG VOGou Paciotnke oTov LYNAO EMTOAACUO TNC.
Yopeova pe o DSM -5 [2] 1 otovg 5 avBpdrovg ndoyet amd ek @opia.

Avt n mhateopua dokipdotnke oty Poyarpikn Kivuey (Iavemomuoxn) tov I'evikoo
Oyxohoykod Nocokopeiov Kneiodc katomy £ykpiong oxetucon ortnpoatds pog.. Eikoot péin
TOL TPOGMOTIKOD - GUUTEPIAAUPAVOUEVOV TOV LOTPDOV, TOV KOONYNTOV KAITOL VOGAELTIKOD
TPOCOTIKOD TapaPpedniay oTnv doKun Kot to GO Ta apKeTd BeTikd. O1 GUUUETEOVTEG
nrav apyika evhovoilacuévol mov NTav o€ 0€om vo OAANAOETOPAGOVY L€ TO EKOVIKO
nepPaAlov Tov dmpatiov cav va ftav Tpaypatikd. EmmAéov, ot aoknoElg Tov Toug T€0nKay
VO EKTEAEGOVY TOVG PAVOVTOV O1OKEOAGTIKEG. AVTO TOV NTAV 1O1AHTEPA EVILOPEPOV NTAV TO
DG Ol GUUUETEYOVTES TTOPEUEVOV OTTOAVTMG NPELOL KATA TO TPMTO EMIMEIO - OTOL 0 AGHEVIC
OgV EMTPEMETAL VO AAANAOETOPACEL LLE TNV 0pAYVY. AVTiBeTa, KOTA TN O1EPKELN TOL SEVTEPOL
EMMESOL - 6OV 0 GOEVNC aVOUEVETAL VO, AAANAOETIOPACEL LUE TNV OPAYVT - Ol GUUUETEXOVTEG
woyvpiomkay 0Tt Eviwoay eOPo yio T dvvatotnTa avT. ATd TO TPoavaPEPHEVTA YEYOVOTQ
UTOPOVLLE VO CUUTEPAVOVLE OTL 1] EIKOVIKT) OAANAETIOpOON LE VO AVTIKEILEVO TOV TPOKOAEL
@OPo pmopet va gtvor TOAD O EVILTOGCIOKY] KOl OTTOTEAEGUATIKY] OO T GLGGAOPELCT TOV
ayxovg Tov acBevoic péocw {OVTAVOV EIKOVIK®V TOPACTAGE®Y TOV £peBicOTOg TOV POPROVL.
‘Eva. dAho evolapépov yeyovog Ntav 1 EAAELYN TOAVTAOKOTNTOS KOTA TNV EKTEAECT NG
EPAPUOYNG, KOOMG Oev YPNOUYOTOLOVUE VTOAOYIOTES. ¢ €K TOUTOL, M UETOPOPE TNG
TAUTQOPLAG 0O TO vl dMUATIO 6TO AALO amodelyOnke pia ypryopn Kot €0KOAN S1ad1KaciaL.
Onog avapépOnke mapamdvo, n Lovn Tpododeot yio TNV SOKIUAGINTNG EQOPLOYNS Etval Evog
Kevog yopog 15m2. To pOvVo HEOVEKTNUO TOL EVIOMIGOUE NTOV £va OPICUEVO ETIMEDO
dVGOPECKELNG OO TOVG CLUUETEXOVTEG OTOV TOLG 000N KE LOVO €va AemTd Yo va eEotkelwBovv
LLE TO EKOVIKO 1) YNOLOKO CAOLLO TOVS MGTE VO AAANAOETOPOVV EVTOG TOV EIKOVIKOD OMUOTIOV.
Evd avtd gavotav va toug mpofinpotilet , , 0ev vapyov TpoPAnpote Kotd T StépKelo g
vréhowmng owdwkocioc. Oa emdiwybel mepartépm alloddynon omd TNV EMGTNUOVIKY|
kowotra. [opatiBevtar potoypapieg omd v doKIacia EVTOS TOL VOGOKOUEIOKOD YDPOL
(Ewova 33) (Ewova 34).
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Ewéva 33

Ewova 34




Ocov agopd 610 KOGTOG, LIAPYEL HEYAAOg Oykog Pipiloypagioc yio T onpovpyia mo
wpootdv epyareiov VR yia ) Bepaneio tov dtotapoaymdv dyyovs. To K66TOG Hog EQaproyng
Baciopévng oe emttpoméliong vwoAoyloTtég ivar kotd péco épo 3.000 doAdpra. AmoteAeiton
amd o emeaveln epyosiog kot éva akovotikd VR - onwc to Oculus Rift - to onoio cuvoéeton
pe v empavelo epyoaciog. To k66TOG g e@approyng Pdoet Kivntig ThAEpmVviag KupoiveTon
peta&o $ 200 ko $ 900, avéioya pe v motdtnTa ToL Epedicpatog Tov acBevois. Evd apketol
EPELVNTES £0VV aoyYOANDEl e emTuyia pe To TOS va epappdcovy VR otig Bepaneieg dyyovc,
10 KOGTOG TV YvoMdV VR pali pe éva pio kGpepa ovoryvmpiong KIvioemV Umopel akopo vo
etvanl aoapéc. Extipdror 6t kopaiveral and § 500 £og $ 2.500, avdroya pe v moldtTo TG
EKTTOIOEVONG KOl TIG KIVIOELS KOl TIG YEPOVOUiES Tov ypetdlovtal. 26T0G0, TO KOGTOG TNG
OULYKEKPLULEVIC EPEVVITIKNG TPOoTAOELOG avépyeTal o€ LOMG $ 550 apov dev ypnoiponoOnke
VIOALOYIGTNG OMAMG €vog eneéepyactis ARM.

To ovclaoTiKd HEPOC TG NMA®UATIKNG Elval | TpooTdBeia va OTIAEOVE £V GOGTILLO TTOV LE
TOV KOADTEPO dLVATO TPOTO VAL TPOGOUOLDVEL O18POPES KATACTAGELS. MEypt onuepa OAeG ot
EPEVVEC £YOVV €0TIAGEL OTO VO KATOPEPOVV PENAIGTIKY] TPOGOUOIMOT HE OGO TO dLVATOV
KaAVTEPT €1KOVA, ONAOT KaAvTEPO «output», kou kat’ eméktaon koivtepo VR. H coot
Tpocopoimon emtvyydvetal 6tav to dtopo acBdvetar Tt pmopel vo aAAnroemidpd pe v
Kataotaon mov Oo Ppebei, OnAadt| e KoAvTepo «input», pe ™ ypnon awcdntpov. [épa and
™V kapepa BaOovg mov ypnoiporotodie Bo LTOPOVCOLE VO KATOPEPOLLLE TO 1010 UTOTEAEG LA
HE T (PN o1 acHNTAP®V YLPOSKOTIOV TAV® GTO CMA TOL ATOLOV, dALE avTd B 001 yoVoE
o€ TOAD peyaAvTepn avénon tov K66Tovg Tov cvotiuatos. Katd cvuvénewa to (AT) chotnua
UTOpEL VO, TPOGOUOLDGEL OTOLOONTOTE KATACTACN OMOPACiceEl 0 EMPAET®OV 10TPOG KOL O
ac0evNC va VIDOEL OTL VTTAPYEL TPAYUATIKG GE VTN KOO KO oV OAQL VoL EIKOVIKA.
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8 Kaowkag

8.1 Ewoaymyn:

To cvomud pog amoteleiton amd 2 GVoKELES, Eva Kivntd TMAEP®vo (Samsung Galaxy S7) kot
évav vroloyiot) ARM pe képepa 3D (Orbbec Persee). I'a va to dokipdoete mpénet va Exete
KOO0 KOUATIO EEEOTIKEVILEVOD VAIKOV:

1. Samsung Galaxy S7
2. Orbbec Persse
3. GearVR Oculus

8.1.1 Orbbec Persee:

1. H ovoxevn Ba mpéner va tomoBeteiton og vyog mepimov 70cm. Emiong, mpémer va €xete
erevBepo ydpo 5x3 pétpwv.

2. H ovokevn dwbétet mpo-gykateotnuévo mpoypapupa Android. ®a tpénet va tomobetn et to
Ubuntu 14.04. OLoxkAnNpoUEVEG 00N YIEC OYETIKA LE TN SLUOKAGTO TTOPEXOVTOL AT TNV ETOLPELQL.
(Mmopeite va mpocBécete o 006vn pe évo hdmi kot mAnktpordylto-movtikt pe usb).

3. Bluetooth library. Xto @dxkelo (ble-arm) ektedéote:
sudo apt-get install libboost-dev libboost-all-dev libbluetooth-dev build-essential
make
sudo make install sudo Idconfig
4. Build & run main program. Xto @akeio ( nuitrack-tracking) exteléote:
sudo apt-get install cmake build-essential
sudo apt-get install freeglut3-dev libgl1-mesa-dri

make
sudo ./nuitrack_gl_sample
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8.1.2 Samsung Galaxy S7:

1. Eykatactiote 1o Unity 610V VTOAOYIGTY| GOG

2. Avoi&te to pakelo 'Unity-VRspider-prototype’

3. Avtikotootiote 1o apyeio ot dwdpoun ' Unity-VRspider-prototype/Assets/ Plugins/

Android/assets’ € To apyeio 0Sig TG GLOKELNG COAG.

B1AoOnkn Bluetooth

‘Exyovpe ompovpynoer po mposappoouévn cviioyn Pipiobnkov Java yio va €yovpe
npocPacn ot yopunAn evépyewn tov bluetooth tov Android. O mnyaiog K®IKOC
neptiappdavetor oto @akeho 'ExampleBluetoothUtil' kou Ppiokete oto ‘Unity-VRspider-
prototype/Assets/Plugins/Android/bluetooth-util-debug.aar'.

4. AMGEte 10 6vopa Bluetooth g cvokevng oto 'GalaxyS7'. (kdvel T dradikacio GOVOESNC
oA Ko giva xpnotun o€ avt TN edon)

5. Kavte Pair to samsung galaxy S7 pe to orbbec.
6. [Toote 10 build & run oto unity pe 1o galaxyS7 cuvdedeuévo.

7. Otav oAokAnpwbei To build, cuvdéote T cuokevn o€ Yavtia gearVR.
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8.2 BLE ARM (Bluetooth in Camera):

8.2.1 Bluetooth.cc

finclude <iostream>

finclude <sstream>

#include <iomanip>

finclude <blepp/blestatemachine.h>
#include <blepp/float.h>

#include <deque>

#include <sys/time.h>

finclude <unistd.h>

#include "cxxgplot.h" //lolzworthy plotting program
using namespace std;

using namespace BLEPP;

void bin(uint8 t 1)
{
for (int b=7; b >= 0; b--)
cout << ! (1 & (1<<b));

}

//ASCII throbber
string throbber (int i)
{

string base = (- )"

i = 1%40;
1if (i >= 20)
i = 19-(1i-20);
base[i + 2] = '0';
return base + string(base.size (), '\b');

double get time of day ()
{
struct timeval tv;
gettimeofday (&tv, NULL) ;
return tv.tv sec+tv.tv _usec * le-6;
}
L1177 77 777777777777 77 777777777777 7777777777777777777777777777777777777
/17777777
//
// This program demonstrates the use of the library
//
int main(int argc, char **argv)
{
if (argc !'= 2 && argc != 3)
{
cerr << "Please supply address.\n";
cerr << "Usage:\n";
cerr << "prog address [nonblocking]\n";
exit (1) ;
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log level = Info;

//This is the interface to the BLW protocol.
BLEGATTStateMachine gatt;

//This is a cheap and cheerful plotting system using gnuplot.
//Ignore this if you don't care about plotting.
cplot::Plotter plot;

plot.range = " [ ] [0:] ";

deque<int> points;

int count = -1;
double prev time = 0;
float voltage=0;

LITTTT7 7077707770007 7777777 777777777777 77777777777777
117777777777777
//
// This 1is important! This is an example of a callback which
responds to
// notifications or indications. Currently, BLEGATTStateMachine
responds
// automatically to indications. Maybe that will change.
//
//Function that reads an indication and formats it for plotting.
std::function<void(const PDUNotificationOrIndicationé&)> notify cb
= [&] (const PDUNotificationOrIndicationé& n)
{
if (count == -1)
{
prev_time = get time of day();
}

count++;

if (count == 10)
{
double t = get time of day();
cout << 10 / (t-prev_time) << " packets per
second\n";

prev_time = t;
count=0;

//This particular device sends 16 bit integers.
//Extract them and both print them in binary and send them
to the plotting program

const uint8 t* d = n.value().first;

for (int 1i=0; i < 7; 1i++)

{
int val = ((0+d[1 + 2*i] *256 + d[0 + 2*1i])>>0)
//Format the points and send the results to the

I3

plotting program.
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points.push back(val);
if (points.size () > 300)
points.pop front();
}

uint32 t seq = d[14] | (d[15]<<8) | (d[l6]<<1l6) |
(d[17]1<<8);

intlé t bv = d[18] | (d[19] << 8);

if(bv = -32768)

voltage = bv / 1000.0;

//cout << "Hello: " << dec << setfill('0') << setw(6) <<
val << dec << " ";

//bin(d[1]);

//cout << " ",

//bin(d[0]);

//cout << endl;

plot.newline ("line 1w 3 1t 1 title \"\"");

plot.addpts (points);

ostringstream os;

0s << "set title \"Voltage: " << voltage << " Seqg: " << seq
<< "\"";

plot.add extra(os.str());

plot.draw() ;
b

N N NN,
[11777777717777
//

// This 1is important! This is an example of a callback which is
run when the

// client characteristic configuration is retreived. Essentially
this is when

// all the most useful device information has been received and
the device can

// now be used.

//
// At this point you need to search for things to activate. The

code here activates

// notifications on a device I have. You will need to modify
this!

//

// Search for the service and attribute and set up notifications
and the appropriate callback.

bool enable=true;

std::function<void()> cb = [&gatt, &notify cb, &enable] () {

pretty print tree(gatt);

for (auto& service: gatt.primary services)
for (auto& characteristic: service.characteristics)
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if (service.uuild == UUID("7309203e-349d-4cll-
acob-baeddl1819764") && characteristic.uuid == UUID("e5f49879-6eel-479%e-
bfec-3d35e13d3b88"))

cout << "woooo\n";
characteristic.cb notify or indicate =
notify cb;

characteristic.set notify and indicate (enable, false);

}
b

LITTTT7 7077777777777 77777 7777777777777 777777777777777777777
117777717777777

//

// This is somewhat important. Set up callback for disconnection

//

// All reasonable errors are handled by a disconnect. The BLE
spec specifies that

// if the device sends invalid data, then the client must
disconnect.

//
// Failure to connect also comes here.
gatt.cb disconnected = [] (BLEGATTStateMachine::Disconnect d)

{

cerr << "Disconnect for reason " <<
BLEGATTStateMachine: :get disconnect string(d) << endl;
exit (1) ;
b

LITTTTT 7777707777007 77777777 777777777777 77777777777777
[17777717777777

//

// You almost always want to query the tree of things on the
entire device

// So, there is a function to do this automatically. This is a
helper which

// sets up all the callbacks necessary to automate the scanning.
You could

// reduce connection times a little bit by only scanning for soma
attributes.

gatt.setup standard scan(cb);

LITTTT 7777007770007 777 777777777777 77777777777777
1177 77777777777

//

// There are two modes, blocking and nonblocking.

//

// Blocking is useful for simple commandline programs which just
log a bunch of

// data from a BLE device.

//

// Nonblocking is useful for everything else.

//
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// A few errors are handled by exceptions. std::runtime errors
happen if nearly fatal
// but recoverable-with-effort errors happen, such as a failure
in socket allocation.
// It is very unlikely you will encounter a runtime error.
//
// std::logic error happens if you abuse the BLEGATTStateMachine.
For example trying
// to issue a new instruction before the callback indicating the
in progress one has
// finished has been called. These errors mean the program is
incorrect.
try
{
if(argc >2 && argv[2] == string("nonblocking"))
{

//This is how to use the blocking interface. It is
very simple.

gatt.connect blocking(argv[1l]);

for (;;)

{

gatt.read and process next();
else

//Connect as a non blocking call
gatt.connect nonblocking(argv[1l]);

//Example of how to use the state machine with

select ()

//

//This just demonstrates the capability and should be
easily

//transferrable to poll(), epoll(), libevent and so
on.

fd set write set, read set;

for(int i=0;;i++)

{
FD ZERO (&read_set);
FD ZERO (&write set);

//Reads are always a possibility due to
asynchronus notifications.
FD SET (gatt.socket (), &read set);

//Writes are usually available, so only check
for them when the
//state machine wants to write.
if(gatt.wait on write())
FD SET (gatt.socket (), &write set);

struct timeval tv;
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tv.tv_sec = 0;

tv.tv_usec = 10000;

int result = select(gatt.socket () + 1,
&read set, &write set, NULL, & tv);

if (FD_ISSET (gatt.socket (), &write set))
gatt.write and process next();

if (FD_ISSET (gatt.socket(), &read set))
gatt.read and process next();

cout << throbber (i) << flush;

/*
if(i % 100 == 0 && gatt.is idle())
{
enable = !enable;
cb();
</

}
}

catch(std::runtime error e)
{
cerr << "Something's stopping bluetooth working: " <<
e.what () << endl;
}
catch(std::logic error e)

{

cerr << "Oops, someone fouled up: " << e.what() << endl;

8.2.2 lescan_simple.cc
#include <blepp/lescan.h>

int main ()
{

BLEPP::1og level = BLEPP::LogLevels::Info;

BLEPP: :HCIScanner scanner;

while (1) {

std: :vector<BLEPP: :AdvertisingResponse> ads =

scanner.get advertisements();

}
}
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8.2.3 lescan.cc

#include
#include
#include

#include
#include
#include
#include
#include
#include
#include
#include

#include
#include
#include
#include

#include
#include

<bluetooth/bluetooth.h>
<bluetooth/hci.h>
<bluetooth/hci lib.h>

<string.h>

<stdio.h>

<unistd.h>

<cerrno>

<array>

<iomanip>

<vector>
<boost/optional.hpp>

<signal.h>

<stdexcept>
<blepp/logging.h>
<blepp/pretty printers.h>

<blepp/blestatemachine.h> //for UUID.
<blepp/lescan.h>

FIXME mofo

using namespace std;
using namespace BLEPP;

void catch function (int)

{

cerr << "\nInterrupted!\n";

}

int main(int argc,

{

HCIScanner::ScanType type =

char** argv)

HCIScanner::ScanType: :Active;

HCIScanner::FilterDuplicates filter =
HCIScanner::FilterDuplicates::Software;

int c;
string help = R"X (- [sHbdhp]:

{

software filtering of duplicates
hardware filtering of duplicates
both hardware and software filtering
show duplicates
show this message
passive scan

(default)

(no filtering)

while ( (c=getopt (argc, argv, "sHbdhp")) != -1)
if(c == "p'")
type = HCIScanner::ScanType: :Passive;
else if(c == 's'")
filter = HCIScanner::FilterDuplicates::Software;
else if(c == '"H'")
filter = HCIScanner::FilterDuplicates::Hardware;
else if(c == 'b")
filter = HCIScanner::FilterDuplicates::Both;
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else if(c == 'd")
filter = HCIScanner::FilterDuplicates::0ff;
else if(c == 'h'")

cout << "Usage: " << argv[0] << " " << help;
return 0;

else
{
cerr << argv|[0] << ": unknown option " << ¢ << endl;
return 1;
}
}
log level = LogLevels::Warning;

HCIScanner scanner (true, filter, type);

//Catch the interrupt signal. If the scanner is not
//cleaned up properly, then it doesn't reset the HCI state.
signal (SIGINT, catch function);

//Something to print to demonstrate the timeout.
string throbber="/|\\-";

//hide cursor, to make the throbber look nicer.
cout << "[?251" << flush;

int 1=0;
while (1) {

//Check to see if there's anything to read from the HCI
//and wait if there's not.

struct timeval timeout;

timeout.tv_sec = 0;

timeout.tv _usec = 300000;

fd set fds;

FD ZERO (&fds) ;

FD SET (scanner.get fd(), &fds);

int err = select(scanner.get fd()+1l, &fds, NULL, NULL,
&timeout) ;

//Interrupted, so quit and clean up properly.
if(err < 0 && errno == EINTR)
break;

if (FD ISSET (scanner.get fd(), &fds))

{
//0nly read id there's something to read
vector<AdvertisingResponse> ads =
scanner.get advertisements();

for (const auto& ad: ads)

{

cout << "Found device: " << ad.address << " ";
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if (ad.type == LeAdvertisingEventType::ADV_IND)
cout << "Connectable undirected" << endl;
else if (ad.type ==
LeAdvertisingEventType: :ADV_DIRECT IND)
cout << "Connectable directed" << endl;
else if (ad.type ==
LeAdvertisingEventType: :ADV_SCAN IND)
cout << "Scannable " << endl;
else if (ad.type ==
LeAdvertisingEventType: :ADV_NONCONN_ IND)
cout << "Non connectable" << endl;
else
cout << "Scan response" << endl;
for (const auto& uuid: ad.UUIDs)

cout << " Service: " << to_str(uuid) <<
endl;
if (ad.local name)
cout << " Name: " << ad.local name->name
<< endl;
if(ad.rssi == 127)
cout << " RSSI: unavailable" << endl;
else if(ad.rssi <= 20)
cout << " RSSI = " << (int) ad.rssi << "
dBm" << endl;
else
cout << " RSSI = " <<

to hex((uint8 t)ad.rssi) << " unknown" << endl;
}
}

else
cout << throbber[i%4] << "\b" << flush;
i++;
}

//show cursor
cout << "[?25h" << flush;

8.2.4 read_device_name.cc

#include <iostream>

#include <iomanip>

#include <blepp/blestatemachine.h>

#include <blepp/float.h> //BLE uses the obscure IEEE11073 decimal
exponent floating point wvalues

#include <unistd.h>

#include <chrono>

using namespace std;

using namespace chrono;

using namespace BLEPP;

int main(int argc, char **argv)

{
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if (argc !'= 2)
{
cerr << "Please supply address.\n";
cerr << "Usage:\n";
cerr << "prog <addres>";
exit (1) ;

log level = Debug;
BLEGATTStateMachine gatt;

//This is called when a complete scan of the device is done,
giving

//all services and characteristics. This one simply searches for
the

//standardised "temperature" characteristic (aggressively
cheating and not

//bothering to check if the service is correct) and sets up the
device to

//send us notifications.

//
//This will simply sit there happily connected in blissful

ignorance if there's
//no temperature characteristic.
std::function<void()> found services and characteristics cb =
[sgatt] () {
for (auto& service: gatt.primary services)
for (auto& characteristic: service.characteristics)
if (characteristic.uuid == UUID("2a00"))
{
characteristic.cb read = [&] (const
PDUReadResponseé& r)
{

n

cout << "Hello, my name is: ";
auto v = r.value();
cout << string(v.first, v.second) <<
". You killed my father. repare to die." << endl;
gatt.close();
}i

characteristic.read request();
goto name found;

cerr << "No device name found." << endl;
gatt.close();

name found:

i

b

//This is the simplest way of using a bluetooth device. If you

call this
//helper function, it will put everything in place to do a

complete scan for
//services and characteristics when you connect. If you want to

save a small amount
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//0of time on a connect and avoid the complete scan (you are
allowed to cache this

//information in certain cases), then you can provide your own
callbacks.

gatt.setup standard scan(found services and characteristics cb);

//T think this one is reasonably clear?
gatt.cb disconnected = [] (BLEGATTStateMachine::Disconnect d)
{
if (d.reason !=
BLEGATTStateMachine: :Disconnect::ConnectionClosed)
{
cerr << "Disconnect for reason " <<
BLEGATTStateMachine::get disconnect string(d) << endl;
exit (1) ;
}
else
exit (0) ;
}i

//This is how to use the blocking interface. It is very simple.
You provide the main
//loop and just hammer on the state machine struct.
gatt.connect blocking(argv[1l]);
for(;;)
gatt.read and process next();

8.3 Android Bluetooth

8.3.1 BleCommunication.java

package com.example.bluetooth util;

/‘k‘k
* Created by manolis on 14/12/2017.
*/

import android.app.Activity;

import android.app.Fragment;

import android.bluetooth.BluetoothAdapter;

import android.bluetooth.BluetoothDevice;

import android.bluetooth.BluetoothGatt;

import android.bluetooth.BluetoothGattCharacteristic;
import android.bluetooth.BluetoothGattDescriptor;
import android.bluetooth.BluetoothGattServer;

import android.bluetooth.BluetoothGattServerCallback;
import android.bluetooth.BluetoothManager;

import android.bluetooth.BluetoothProfile;

import android.bluetooth.le.AdvertiseCallback;

import android.bluetooth.le.AdvertiseData;
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import android.bluetooth.le.AdvertiseSettings;
import android.bluetooth.le.BluetoothLeAdvertiser;
import android.content.BroadcastReceiver;
import android.content.Context;

import android.content.Intent;

import android.content.IntentFilter;

import android.content.pm.PackageManager;
import android.os.Bundle;

import android.os.ParcelUuid;

import android.util.Log;

import android.widget.Toast;

import com.unity3d.player.UnityPlayer;

import java.util.Arrays;
import Jjava.util.HashSet;
import Jjava.util.Set;
import Jjava.util.UUID;

//import com.unity3d.player.UnityPlayer;
public class BleCommunication extends Fragment {

private static final String TAG =
BleCommunication.class.getSimpleName () ;

/* Bluetooth API */

private BluetoothManager mBluetoothManager;

private BluetoothGattServer mBluetoothGattServer;

private BluetoothLeAdvertiser mBluetoothlLeAdvertiser;

/* Collection of notification subscribers */

private Set<BluetoothDevice> mRegisteredDevices = new HashSet<>();

private int connection state = BluetoothProfile.STATE DISCONNECTED;

private long timer = 0;

private long update time = 0;

/* _______________________________________________________________
Unity functions -----------—---—--—--—-—"—"—"—"—"——"——"—\———— - ———————
N */

/**

* Unity specific properties

*/

// Singleton instance.
public static BleCommunication instance;

// Unity context.
String gameObjectName;

/**
* Initialize an instance of the android java class in the a unity
C# scipt.

*

* (@param gameObjectName A gameObjectName from unity.
*/

public static void instantiate (String gameObjectName) {
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// Instantiate and add to Unity Player Activity.
instance = new BleCommunication() ;

// Store 'GameObject' reference\
instance.gameObjectName = gameObjectName;

UnityPlayer.currentActivity.getFragmentManager () .beginTransaction () .add
(instance, BleCommunication.TAG) .commit ()

}

public boolean isConnected() {
if ( instance!= null && connection state ==
BluetoothProfile.STATE CONNECTED)
return true;
else
return false;

public boolean isConnecting () {
if ( instance!= null && connection state ==
BluetoothProfile.STATE CONNECTING)
return true;
else
return false;

/* _______________________________________________________________
__________ */

@Override
public void onCreate (Bundle savedInstanceState) {
super.onCreate (savedInstanceState);

mBluetoothManager = (BluetoothManager)
getActivity () .getSystemService (Context .BLUETOOTH SERVICE) ;
BluetoothAdapter mBluetoothAdapter =
mBluetoothManager.getAdapter () ;

//Activity activity = UnityPlayer.currentActivity;
Activity activity = getActivity();

// We can't continue without proper Bluetooth support
if (mBluetoothAdapter == null) {
Toast.makeText (activity, "Bluetooth is not available",
Toast .LENGTH LONG) .show () ;
activity.finish{();
}
if
('getActivity () .getPackageManager () .hasSystemFeature (PackageManager.FEA
TURE BLUETOOTH LE)) {
Toast.makeText (activity, "BLE 1is not supported",
Toast.LENGTH LONG) .show () ;
activity.finish{();

}

// Register for system Bluetooth events
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IntentFilter filter = new
IntentFilter (BluetoothAdapter.ACTION STATE CHANGED) ;
getActivity () .registerReceiver (mBluetoothReceiver, filter);

if (!mBluetoothAdapter.isEnabled()) {
Log.d (TAG, "Bluetooth is currently disabled...enabling");
mBluetoothAdapter.enable () ;

} else {
Log.d (TAG, "Bluetooth enabled...starting services");
startAdvertising() ;
startServer () ;

@Override

public void onStart () |
super.onStart () ;
// Register for system clock events
IntentFilter filter = new IntentFilter();
filter.addAction(Intent.ACTIONiTIMEiTICK);
filter.addAction(Intent.ACTIONiTIME7CHANGED);
filter.addAction (Intent.ACTION TIMEZONE CHANGED) ;
getActivity () .registerReceiver (mTimeReceiver, filter);

}

@Override
public void onStop () {
super.onStop () ;
getActivity () .unregisterReceiver (mTimeReceiver) ;

}

@Override
public void onDestroy () {
super.onDestroy () ;

BluetoothAdapter bluetoothAdapter =
mBluetoothManager.getAdapter () ;
if (bluetoothAdapter.isEnabled()) {
stopServer () ;
stopAdvertising () ;
}

getActivity () .unregisterReceiver (mBluetoothReceiver);

}
/‘k*

* Listens for system time changes and triggers a notification to
* Bluetooth subscribers.
*/
private BroadcastReceiver mTimeReceiver = new BroadcastReceiver () {
@Override
public void onReceive (Context context, Intent intent) {
byte adjustReason;
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switch (intent.getAction()) {

case Intent.ACTION TIME CHANGED:
adjustReason = TimeProfile.ADJUST MANUAL;
break;

default:

case Intent.ACTION TIME TICK:
adjustReason = TimeProfile.ADJUST NONE;
break;

b

/**
* Listens for Bluetooth adapter events to enable/disable
* advertising and server functionality.

*/
private BroadcastReceiver mBluetoothReceiver = new
BroadcastReceiver () {
@Override

public void onReceive (Context context, Intent intent) {
int state =
intent.getIntExtra (BluetoothAdapter.EXTRA STATE,
BluetoothAdapter.STATE OFF);

switch (state) {
case BluetoothAdapter.STATE ON:

startAdvertising () ;
startServer () ;
break;

case BluetoothAdapter.STATE OFF:
stopServer () ;
stopAdvertising () ;
break;

default:
// Do nothing

b

/**
* Begin advertising over Bluetooth that this device is connectable
* and supports the Current Time Service.
*/
private void startAdvertising() {
BluetoothAdapter bluetoothAdapter =
mBluetoothManager.getAdapter () ;
mBluetoothLeAdvertiser =
bluetoothAdapter.getBluetoothlLeAdvertiser () ;

if (mBluetoothLeAdvertiser == null) {
Log.w (TAG, "Failed to create advertiser");
return;
}
AdvertiseSettings settings = new AdvertiseSettings.Builder ()

.setAdvertiseMode (AdvertiseSettings.ADVERTISE MODE LOW LATENCY)
.setConnectable (true)
.setTimeout (1)
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.setTxPowerLevel (AdvertiseSettings.ADVERTISE TX POWER MEDIUM)
Lbuild () ;

AdvertiseData data = new AdvertiseData.Builder ()
.setIncludeDeviceName (true)
.setIncludeTxPowerLevel (true)
.addServiceUuid (new

ParcelUuid(TimeProfile.TIME SERVICE))
Lbuild () ;

mBluetoothLeAdvertiser
.startAdvertising(settings, data, mAdvertiseCallback);

}
/‘k*

* Stop Bluetooth advertisements.
*/
private void stopAdvertising() {
if (mBluetoothlLeAdvertiser == null) return;

mBluetoothLeAdvertiser.stopAdvertising (mAdvertiseCallback) ;
}

/**
* Initialize the GATT server instance with the
services/characteristics
* from the Time Profile.
*/
private void startServer () {
mBluetoothGattServer =
mBluetoothManager.openGattServer (getContext (), mGattServerCallback);

if (mBluetoothGattServer == null) {
Log.w (TAG, "Unable to create GATT server");
return;

}

mBluetoothGattServer.clearServices () ;
mBluetoothGattServer.addService (TimeProfile.createTimeService());

mBluetoothGattServer.addService (new
android.bluetooth.BluetoothGattService( UUID.fromString("00001845-
0000-1000-8000-00805f9p34fb™),
android.bluetooth.BluetoothGattService.SERVICE TYPE PRIMARY)) ;

}
/**
* Shut down the GATT server.
*/
private void stopServer () {
if (mBluetoothGattServer == null) return;

mBluetoothGattServer.close() ;

/**

77



* Callback to receive information about the advertisement process.
*/
private AdvertiseCallback mAdvertiseCallback = new
AdvertiseCallback () {
@Override
public void onStartSuccess (AdvertiseSettings settingsInEffect)

Log.i (TAG, "LE Advertise Started.");
}

@Override
public void onStartFailure (int errorCode) {
Log.w (TAG, "LE Advertise Failed: "+errorCode) ;
}
}i

/**
* Callback to handle incoming requests to the GATT server.
* All read/write requests for characteristics and descriptors are
handled here.
*/
private BluetoothGattServerCallback mGattServerCallback = new
BluetoothGattServerCallback () {

@Override
public void onConnectionStateChange (BluetoothDevice device, int
status, int newState) {

if (newState == BluetoothProfile.STATE CONNECTED) {
connection state = newState;
Log.1(TAG, "BluetoothDevice CONNECTED: " + device);
stopAdvertising () ;

} else if (newState == BluetoothProfile.STATE DISCONNECTED)

startAdvertising () ;
connection state = newState;
Log.1i(TAG, "BluetoothDevice DISCONNECTED: " + device);
//Remove device from any active subscriptions
mRegisteredDevices.remove (device) ;

} else {
Log.1(TAG, "Bluetooth Device: Other connection state

change: " );
}
}

@Override
public void onCharacteristicWriteRequest (BluetoothDevice
device, int requestId, BluetoothGattCharacteristic characteristic,
boolean preparedWrite,
boolean responseNeeded, int offset, byte[] value) {
//super.onCharacteristicWriteRequest (device, requestld,
characteristic, preparedWrite, responseNeeded, offset, value);

// Log.d (TAG, "request id: " + requestId + "\noffeset: " +
offset + " \nsize: " + value.length);
// for (int i =0; i<value.length; i++) {
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// Log.d (TAG, String.format ("byte %d - 0x%02X", i,
valuel[il)):;

// }
// // time debug
// long millis = System.currentTimeMillis () % 1000;
// if (TimeProfile.Head.equals (characteristic.getUuid())) {
// Log.d (TAG, "Head starts here. Previous nuitrack update
time: " + Long.toString(update time));
// update time = 0;
// }
// Log.d (TAG, "Delta time in ms: " + Long.toString(millis -
timer) + " --Time: " + millis);
// timer = millis;
// update time += (millis-timer);
String string value = new String(value, 0, value.length);
// Log.d(TAG, "string attmept!: " + string value);
if (TimeProfile.Head.equals (characteristic.getUuid())) {
string value = "Head" + string value;
lelse 1if
(TimeProfile.lCollar.equals (characteristic.getUuid())) {
string value = "lCollar" + string value;
}else if
(TimeProfile.rWrist.equals (characteristic.getUuid())) {
string value = "rWrist" + string value;
lelse 1if
(TimeProfile.rElbow.equals (characteristic.getUuid())) {
string value = "rElbow" + string value;
}else if
(TimeProfile.rShoulder.equals (characteristic.getUuid())) |
string value = "rShoulder" + string value;
}else if
(TimeProfile.lWrist.equals (characteristic.getUuid())) {
string value = "lIWrist" + string value;
lelse 1if
(TimeProfile.lElbow.equals (characteristic.getUuid())) {
string value = "lElbow" + string value;
}else if
(TimeProfile.lShoulder.equals (characteristic.getUuid())) {
string value = "lShoulder" + string value;
}else if
(TimeProfile.Grabs.equals (characteristic.getUuid())) {
string value = "Grabs" + string value;

79



} else {
return;

}

UnityPlayer.UnitySendMessage (gameObjectName,
"receiveMessage",
string value);

}

@Override
public void onCharacteristicReadRequest (BluetoothDevice device,
int requestId, int offset,

BluetoothGattCharacteristic characteristic) {
long now = System.currentTimeMillis();

// field is the content of a test message
byte[] field = {1, 2, 3 , 4, 5, 6, 7, 8, 9, 10};
if (TimeProfile.Head.equals (characteristic.getUuid())) {

Log.1i(TAG, "Read CurrentTime");
mBluetoothGattServer.sendResponse (device,
requestlId,
BluetoothGatt.GATT SUCCESS,
0,
field);
} else if
(TimeProfile.rWrist.equals (characteristic.getUuid())) {
Log.1(TAG, "Read LocalTimeInfo");
mBluetoothGattServer.sendResponse (device,

requestlId,
BluetoothGatt.GATT SUCCESS,
0,
field);
} else {
// Invalid characteristic
Log.w(TAG, "Invalid Characteristic Read: " +

characteristic.getUuid());
mBluetoothGattServer.sendResponse (device,
requestlId,
BluetoothGatt.GATT FAILURE,
0,
null);

}

@Override
public void onDescriptorReadRequest (BluetoothDevice device, int
requestId, int offset,
BluetoothGattDescriptor
descriptor) {
if (TimeProfile.CLIENT CONFIG.equals (descriptor.getUuid()))
{
Log.d(TAG, "Config descriptor read");
byte[] returnValue;
if (mRegisteredDevices.contains (device)) {
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returnValue =
BluetoothGattDescriptor.ENABLE NOTIFICATION VALUE;
} else {
returnValue =
BluetoothGattDescriptor.DISABLE_NOTIFICATION_VALUE;
}
mBluetoothGattServer.sendResponse (device,
requestlId,
BluetoothGatt.GATT SUCCESS,
0,
returnValue) ;
} else {
Log.w (TAG, "Unknown descriptor read request");
mBluetoothGattServer.sendResponse (device,
requestlId,
BluetoothGatt.GATT FAILURE,
0,
null);

}

@Override
public void onDescriptorWriteRequest (BluetoothDevice device,
int requestId,
BluetoothGattDescriptor
descriptor,
boolean preparedWrite,
boolean responseNeeded,
int offset, byte[] wvalue)
{
if (TimeProfile.CLIENT CONFIG.equals (descriptor.getUuid()))
{
if
(Arrays.equals (BluetoothGattDescriptor.ENABLE NOTIFICATION VALUE,
value)) {
Log.d(TAG, "Subscribe device to notifications: " +
device) ;
mRegisteredDevices.add (device);
} else if
(Arrays.equals (BluetoothGattDescriptor.DISABLE NOTIFICATION VALUE,
value)) |
Log.d(TAG, "Unsubscribe device from notifications:
" + device);
mRegisteredDevices.remove (device) ;

if (responseNeeded) {
mBluetoothGattServer.sendResponse (device,
requestId,
BluetoothGatt.GATT SUCCESS,
0,
null);
}
} else {
Log.w (TAG, "Unknown descriptor write request");
if (responseNeeded) {
mBluetoothGattServer.sendResponse (device,
requestId,
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BluetoothGatt.GATT_FAILURE,
0,
null);

8.3.2 BluetoothCommunication.java
package com.example.bluetooth util;

import android.app.ActionBar;

import android.app.Activity;

import android.app.Fragment;

import android.bluetooth.BluetoothAdapter;
import android.bluetooth.BluetoothDevice;
import android.content.Intent;

import android.os.Bundle;

import android.os.Handler;

import android.os.Message;

import android.util.Log;

import android.widget.Toast;

import com.unity3d.player.UnityPlayer;
import java.util.Arrays;

/**
* Created by manolis on 26/10/2017.
*/
public class BluetoothCommunication extends Fragment {

private static final String TAG = "BluetoothCommunication";

private static final int REQUEST ENABLE BT = 3;

/**

* Name of the connected device

*/
private String mConnectedDeviceName = null;
/**

* Local Bluetooth adapter

*/
private BluetoothAdapter mBluetoothAdapter = null;
/**

* Member object for the chat services

*/

private BluetoothService mChatService = null;
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for Unity ----————-----"""""""""""""""—""—"——— - ————

* Unity specific properties
*/
// Singleton instance.
public static BluetoothCommunication instance;

// Unity context.
String gameObjectName;

/**
* Initialize an instance of the android java class in the a unity
C# scipt.

*

* @param gameObjectName A gameObjectName from unity.
*/
public static void instantiate(String gameObjectName) {
// Instantiate and add to Unity Player Activity.
instance = new BluetoothCommunication () ;

// Store 'GameObject' reference\
instance.gameObjectName = gameObjectName;

UnityPlayer.currentActivity.getFragmentManager () .beginTransaction () .add
(instance, BluetoothCommunication.TAG) .commit () ;

}

/**
* Establish connection with other device
*

* (@param macaddress A string with the macaddress of the device in

uppercase.
* @param secure Socket Security type - Secure (true) , Insecure
(false)
*/
public void connectDevice (String macaddress, boolean secure) {
Log.e ("BT", "Connect Device called, with mac: " + macaddress);

// Get the BluetoothDevice object
BluetoothDevice device =
mBluetoothAdapter.getRemoteDevice (macaddress) ;

// Attempt to connect to the device
mChatService.connect (device, secure);

}
/‘k*

* Establishes a bluetooth server
*/

public void acceptServer () {
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// Performing this check in onResume () covers the case in which
BT was
// not enabled during onStart (), so we were paused to enable
it...
// onResume () will be called when ACTION REQUEST ENABLE
activity returns.
if (mChatService != null) {
// Only if the state is STATE NONE, do we know that we
haven't started already
if (mChatService.getState() == BluetoothService.STATE NONE)
{
// Start the Bluetooth chat services
mChatService.start () ;

}

public boolean isConnected () {
if ( mChatService!= null && mChatService.getState ()
BluetoothService.STATE CONNECTED)
return true;
else
return false;

}

public boolean isConnecting () {
if ( mChatService!= null && mChatService.getState() =
BluetoothService.STATE CONNECTING)
return true;
else
return false;

}

public boolean isListening() {
if ( mChatService!= null && mChatService.getState() =
BluetoothService.STATE LISTEN)
return true;
else
return false;

}
/‘k*

* Sends a message.
*

* (@param message A string of text to send.
*/

public void sendMessage (String message) {

// Check that we're actually connected before trying anything
if (mChatService.getState() !=
BluetoothService.STATE CONNECTED) {
Toast .makeText (getActivity (), R.string.not connected,
Toast .LENGTH SHORT) .show () ;
return;

}

// Check that there's actually something to send
if (message.length () > 0) {
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// Get the message bytes and tell the BluetoothService to

write
byte[] send = message.getBytes();
byte[] enc send = HalfCutter.encode (send);
Log.d ("Encode", "Real string : " + message + "---—- len:
+ message.length() + "--——--"-"-""-""""""""""""""-"-"—"—"—~—-~———— ")
for(int 1 = 0; 1 < enc_send.length; i++) {
Log.d("Encode", "Compressed Byte: " + 1 + " - " +

String.format ("%8s", Integer.toBinaryString(enc send[i] &
O0xFF)) .replace(' ', '0"));

}

Log.d ("Encode", "Compressed: " + " len: " +
enc_send.length + "--———--"-"-""""""""""""""-""""""-"-"-—--—— ")

mChatService.write (enc_send);

*/

@Override
public void onCreate (Bundle savedInstanceState) {
super.onCreate (savedInstanceState);

// Get local Bluetooth adapter
mBluetoothAdapter = BluetoothAdapter.getDefaultAdapter ()

// If the adapter is null, then Bluetooth is not supported
if (mBluetoothAdapter == null) {
Activity activity = UnityPlayer.currentActivity;
Toast.makeText (activity, "Bluetooth is not available",
Toast .LENGTH LONG) .show () ;
activity.finish{();

}

@Override
public void onStart () |
super.onStart () ;
// If BT is not on, request that it be enabled.
// BluetoothService object will then be created during

onActivityResult
if (!mBluetoothAdapter.isEnabled()) {
Intent enablelIntent = new

Intent (BluetoothAdapter.ACTION REQUEST ENABLE) ;
startActivityForResult (enableIntent, REQUEST ENABLE BT) ;
// Otherwise, setup the chat session
} else if (mChatService == null) {

// Initialize the BluetoothService to perform bluetooth
connections

85



mChatService = new BluetoothService (getActivity(),

mHandler) ;

}

}

@Override

public void onDestroy () {
super.onDestroy () ;
if (mChatService != null) {

mChatService.stop () ;

}

}

/**

* Updates the status on the action bar.
*
* (@param resId a string resource ID
*/
private void setStatus (int resId) {
Activity activity = UnityPlayer.currentActivity;

if (null == activity) {
return;
}
final ActionBar actionBar = activity.getActionBar();
if (null == actionBar) {
return;

}

actionBar.setSubtitle (resId) ;

}
/‘k*

* Updates the status on the action bar.
*
* @param subTitle status
*/
private void setStatus (CharSequence subTitle) {
Activity activity = UnityPlayer.currentActivity;
if (null == activity) {

return;
}
final ActionBar actionBar = activity.getActionBar();
if (null == actionBar) {

return;

}
actionBar.setSubtitle (subTitle);

}

/**
* The Handler that gets information back from the BluetoothService
*/
private final Handler mHandler = new Handler () {
@Override

public void handleMessage (Message msg) {
Activity activity = UnityPlayer.currentActivity;
switch (msg.what) {
case Constants.MESSAGE STATE CHANGE:
switch (msg.argl) {
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case BluetoothService.STATE CONNECTED:

setStatus (getString(R.string.title connected to,
mConnectedDeviceName)) ;
break;
case BluetoothService.STATE CONNECTING:
setStatus (R.string.title connecting);
break;
case BluetoothService.STATE LISTEN:
case BluetoothService.STATE NONE:
setStatus (R.string.title not connected);

break;
}
break;
case Constants.MESSAGE READ:

byte[] readBuf = (byte[]) msg.obj;

// construct a string from the valid bytes in the
buffer
// String readMessage = new String(readBuf, O,
msg.argl);

byte[] slice = Arrays.copyOfRange (readBuf, O,
msg.argl);

byte[] uncompressed = HalfCutter.decode(slice);

UnityPlayer.UnitySendMessage (gameObjectName,
"receiveMessage",
new String(uncompressed, 0,
uncompressed.length));

for(int 1 = 0; 1 < uncompressed.length; i++) {
Log.d ("Decode", "Compressed Byte

recevied(sliced): " + i + " - " +4uncompressed[i]);

}

Log.d("Decode", "Real: " + new String(uncompressed)
+ "--len:" + uncompressed.length);
// Log.d ("Output", "Uncompressed: " + " len: " +
uncompressed.length + "- - —————— ————— ")

break;

case Constants.MESSAGE DEVICE NAME:

// save the connected device's name

mConnectedDeviceName =
msg.getData () .getString(Constants.DEVICE NAME) ;

if (null !'= activity) {

Toast.makeText (activity, "Connected to "
+ mConnectedDeviceName,

Toast.LENGTH SHORT) .show() ;

}

break;
case Constants.MESSAGE TOAST:
if (null '= activity) {

Toast.makeText (activity,
msg.getData () .getString (Constants.TOAST),
Toast.LENGTH SHORT) .show() ;
}

break;
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8.3.3 BluetoothService.java

/*

* Copyright (C) 2014 The Android Open Source Project

*

* Licensed under the Apache License, Version 2.0 (the "License");

* you may not use this file except in compliance with the License.
* You may obtain a copy of the License at

*

* http://www.apache.org/licenses/LICENSE-2.0

*

* Unless required by applicable law or agreed to in writing, software
* distributed under the License is distributed on an "AS IS" BASIS,
*

WITHOUT WARRANTIES OR CONDITIONS OF ANY KIND, either express or
implied.

* See the License for the specific language governing permissions and

* limitations under the License.

*/
package com.example.bluetooth util;

import android.bluetooth.BluetoothAdapter;
import android.bluetooth.BluetoothDevice;
import android.bluetooth.BluetoothServerSocket;
import android.bluetooth.BluetoothSocket;
import android.content.Context;

import android.os.Bundle;

import android.os.Handler;

import android.os.Message;

import android.util.Log;

import Jjava.io.IOException;
import Jjava.io.InputStream;
import Jjava.io.OutputStream;
import Jjava.util.UUID;

/**
* This class does all the work for setting up and managing Bluetooth
* connections with other devices. It has a thread that listens for
* incoming connections, a thread for connecting with a device, and a
* thread for performing data transmissions when connected.
*/

public class BluetoothService {

// Debugging
private static final String TAG = "BluetoothService";

// Name for the SDP record when creating server socket

private static final String NAME SECURE = "BluetoothChatSecure";

private static final String NAME INSECURE =
"BluetoothChatInsecure";

// Unique UUID for this application
private static final UUID MY UUID SECURE =

UUID. fromString("fa87c0d0-afac-11de-8a39-0800200c9%a66") ;
private static final UUID MY UUID INSECURE =
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UUID. fromString ("8ce255c0-200a-11e0-ac64-0800200c9%a66") ;

// Member fields

private final BluetoothAdapter mAdapter;
private final Handler mHandler;

private AcceptThread mSecureAcceptThread;
private AcceptThread mInsecureAcceptThread;
private ConnectThread mConnectThread;
private ConnectedThread mConnectedThread;
private int mState;

private int mNewState;

// Constants that indicate the current connection state

public static final int STATE NONE = 0; // we're doing
nothing
public static final int STATE LISTEN = 1; // now listening for

incoming connections

public static final int STATE CONNECTING = 2; // now initiating an
outgoing connection

public static final int STATE CONNECTED = 3; // now connected to a
remote device

/**
* Constructor. Prepares a new BluetoothChat session.
*
* @param context The UI Activity Context
* @param handler A Handler to send messages back to the UI
Activity
*/
public BluetoothService (Context context, Handler handler) {
mAdapter = BluetoothAdapter.getDefaultAdapter()
mState = STATE NONE;
mNewState = mState;
mHandler = handler;

}

/**
* Update UI title according to the current state of the chat
connection

*/
private synchronized void updateUserInterfaceTitle() |
mState = getState();
// Log.d (TAG, "updateUserInterfaceTitle() " + mNewState + " -> "
+ mState);

mNewState = mState;

// Give the new state to the Handler so the UI Activity can

update
mHandler.obtainMessage (Constants.MESSAGE STATE CHANGE,

mNewState, -1).sendToTarget();
}

/**
* Return the current connection state.
*/
public synchronized int getState () {
return mState;

}
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/**
* Start the chat service. Specifically start AcceptThread to begin
a
* session in listening (server) mode. Called by the Activity
onResume ()
*/
public synchronized void start () {
// Log.d (TAG, "start");

// Cancel any thread attempting to make a connection
if (mConnectThread != null) {
mConnectThread.cancel () ;
mConnectThread = null;

// Cancel any thread currently running a connection
if (mConnectedThread != null) {
mConnectedThread.cancel () ;
mConnectedThread = null;

// Start the thread to listen on a BluetoothServerSocket
if (mSecureAcceptThread == null) {
mSecureAcceptThread = new AcceptThread(true);
mSecureAcceptThread.start () ;

1f (mInsecureAcceptThread == null) {
mInsecureAcceptThread new AcceptThread (false);
mInsecureAcceptThread.start () ;

}
// Update UI title
updateUserInterfaceTitle();

}
/‘k*

* Start the ConnectThread to initiate a connection to a remote
device.

*

* @param device The BluetoothDevice to connect

* @param secure Socket Security type - Secure (true) , Insecure
(false)

*/

public synchronized void connect (BluetoothDevice device, boolean

secure) {
// Log.d (TAG, "connect to: " + device);

// Cancel any thread attempting to make a connection
if (mState == STATE CONNECTING) {
if (mConnectThread !'= null) {
mConnectThread.cancel () ;
mConnectThread = null;

}

// Cancel any thread currently running a connection
if (mConnectedThread != null) {
mConnectedThread.cancel () ;
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mConnectedThread = null;

}

// Start the thread to connect with the given device
mConnectThread = new ConnectThread(device, secure);
mConnectThread.start () ;
// Update UI title
updateUserInterfaceTitle () ;

}

/**
* Start the ConnectedThread to begin managing a Bluetooth

connection
*

* @param socket The BluetoothSocket on which the connection was
made

* @param device The BluetoothDevice that has been connected

*/

public synchronized void connected(BluetoothSocket socket,
BluetoothDevice
device, final String socketType) {

// Log.d (TAG, "connected, Socket Type:" + socketType):;

// Cancel the thread that completed the connection
if (mConnectThread !'= null) {
mConnectThread.cancel () ;
mConnectThread = null;

// Cancel any thread currently running a connection
if (mConnectedThread !'= null) {
mConnectedThread.cancel () ;
mConnectedThread = null;

}

// Cancel the accept thread because we only want to connect to
one device
if (mSecureAcceptThread != null) {
mSecureAcceptThread.cancel () ;
mSecureAcceptThread = null;

if (mInsecureAcceptThread != null) {
mInsecureAcceptThread.cancel () ;
mInsecureAcceptThread = null;

}

// Start the thread to manage the connection and perform

transmissions
mConnectedThread = new ConnectedThread (socket, socketType);
mConnectedThread.start () ;

// Send the name of the connected device back to the UI
Activity
Message msg =
mHandler.obtainMessage (Constants.MESSAGE DEVICE NAME) ;
Bundle bundle = new Bundle () ;
bundle.putString (Constants.DEVICE NAME, device.getName()):;
msg.setData (bundle) ;
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mHandler. sendMessage (msq) ;
// Update UI title
updateUserInterfaceTitle () ;

}

/**
* Stop all threads
*/
public synchronized void stop() {
// Log.d (TAG, "stop"):;
if (mConnectThread != null) {
mConnectThread.cancel () ;
mConnectThread = null;
}
if (mConnectedThread !'= null) {
mConnectedThread.cancel () ;
mConnectedThread = null;
}
if (mSecureAcceptThread != null) {

mSecureAcceptThread.cancel () ;
mSecureAcceptThread = null;

if (mInsecureAcceptThread != null) {
mInsecureAcceptThread.cancel () ;
mInsecureAcceptThread = null;

}

mState = STATE NONE;

// Update UI title

updateUserInterfaceTitle();

}
/‘k*

* Write to the ConnectedThread in an unsynchronized manner
*
* @param out The bytes to write
* @see ConnectedThreadfwrite (bytel])
*/
public void write(byte[] out) {
// Create temporary object
ConnectedThread r;
// Synchronize a copy of the ConnectedThread
synchronized (this) {
if (mState != STATE CONNECTED) return;
r = mConnectedThread;
}
// Perform the write unsynchronized
r.write (out);

}

/**
* Indicate that the connection attempt failed and notify the UI
Activity.
*/
private void connectionFailed () {
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// Send a failure message back to the Activity

Message msg = mHandler.obtainMessage (Constants.MESSAGE TOAST) ;
Bundle bundle = new Bundle () ;
bundle.putString(Constants.TOAST, "Unable to connect device");
msg.setData (bundle) ;

mHandler.sendMessage (msq) ;

mState = STATE NONE;
// Update UI title
updateUserInterfaceTitle();

// Start the service over to restart listening mode
BluetoothService.this.start () ;

}

/**
* Indicate that the connection was lost and notify the UI
Activity.
*/
private void connectionLost () {

// Send a failure message back to the Activity

Message msg = mHandler.obtainMessage (Constants.MESSAGE TOAST) ;
Bundle bundle = new Bundle () ;
bundle.putString(Constants.TOAST, "Device connection was

lost");

msg.setData (bundle) ;
mHandler. sendMessage (msq) ;
mState = STATE NONE;
// Update UI title
updateUserInterfaceTitle () ;
// Start the service over to restart listening mode
BluetoothService.this.start () ;

}

/**

* This thread runs while listening for incoming connections. It
behaves
* like a server-side client. It runs until a connection is
accepted
* (or until cancelled).
*/
private class AcceptThread extends Thread {
// The local server socket
private final BluetoothServerSocket mmServerSocket;
private String mSocketType;

public AcceptThread(boolean secure) {
BluetoothServerSocket tmp = null;
mSocketType = secure ? "Secure" : "Insecure";

// Create a new listening server socket
try f
if (secure) {
tmp =
mAdapter.listenUsingRfcommWithServiceRecord (NAME SECURE,
MY UUID SECURE);
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} else {
tmp =
mAdapter.listenUsingInsecureRfcommWithServiceRecord (
NAME INSECURE, MY UUID INSECURE) ;
}
} catch (IOException e) {
// Log.e (TAG, "Socket Type: " + mSocketType + "listen()
failed", e);
}
mmServerSocket = tmp;
mState = STATE LISTEN;
}

public void run() {
// Log.d (TAG, "Socket Type: " + mSocketType +
// "BEGIN mAcceptThread" + this);

setName ("AcceptThread" + mSocketType) ;
BluetoothSocket socket = null;

// Listen to the server socket if we're not connected

while (mState != STATE CONNECTED) ({
try {
// This is a blocking call and will only return on
a
// successful connection or an exception
socket = mmServerSocket.accept();
} catch (IOException e) {
// Log.e (TAG, "Socket Type: " + mSocketType +
"accept () failed", e);

break;

}

// If a connection was accepted
if (socket != null) {
synchronized (BluetoothService.this) {
switch (mState) {
case STATE LISTEN:
case STATE CONNECTING:
// Situation normal. Start the
connected thread.
connected(socket,
socket.getRemoteDevice (),
mSocketType) ;

// adde d this line
this.cancel();

break;
case STATE NONE:
case STATE CONNECTED:
// Either not ready or already
connected. Terminate new socket.
try {
socket.close();
} catch (IOException e) {
// Log.e (TAG, "Could not close
unwanted socket", e);
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break;

}

// Log.i (TAG, "END mAcceptThread, socket Type: " +
mSocketType) ;

}

public void cancel () {
// Log.d (TAG, "Socket Type" + mSocketType + "cancel " +
this);
try {

mmServerSocket.close () ;
} catch (IOException e) {
// Log.e (TAG, "Socket Type" + mSocketType + "close() of
server failed", e);
}
}

/**
* This thread runs while attempting to make an outgoing connection

* with a device. It runs straight through; the connection either
* succeeds or fails.

*/
private class ConnectThread extends Thread {
private final BluetoothSocket mmSocket;
private final BluetoothDevice mmDevice;
private String mSocketType;

public ConnectThread (BluetoothDevice device, boolean secure) {

mmDevice = device;
BluetoothSocket tmp = null;
mSocketType = secure ? "Secure" : "Insecure";

// Get a BluetoothSocket for a connection with the
// given BluetoothDevice
try f{
if (secure) {
tmp = device.createRfcommSocketToServiceRecord (
MY UUID SECURE) ;
} else {
tmp =
device.createInsecureRfcommSocketToServiceRecord (
MY UUID INSECURE) ;
}
} catch (IOException e) {
// Log.e (TAG, "Socket Type: " + mSocketType + "create()
failed", e);
}
mmSocket = tmp;
mState = STATE CONNECTING;

95



public void run() {
// Log.i (TAG, "BEGIN mConnectThread SocketType:" +

mSocketType) ;
setName ("ConnectThread" + mSocketType);

// Always cancel discovery because it will slow down a

connection
/=
———————— mAdapter.cancelDiscovery () ; —_—————————
// Make a connection to the BluetoothSocket
try {
// This is a blocking call and will only return on a
// successful connection or an exception
mmSocket.connect () ;
} catch (IOException e) {
// Close the socket
try {
mmSocket.close () ;
} catch (IOException e2) {
// Log.e (TAG, "unable to close() " + mSocketType +
// " socket during connection failure", e2);
}
connectionFailed() ;
return;

}

// Reset the ConnectThread because we're done
synchronized (BluetoothService.this) {
mConnectThread = null;

}

// Start the connected thread
connected (mmSocket, mmDevice, mSocketType);

}

public void cancel () {
try {
mmSocket.close () ;
} catch (IOException e) {
// Log.e (TAG, "close() of connect " + mSocketType +
socket failed", e);

}

Al

}
}

/**
* This thread runs during a connection with a remote device.
* It handles all incoming and outgoing transmissions.
*/
private class ConnectedThread extends Thread {
private final BluetoothSocket mmSocket;
private final InputStream mmInStream;
private final OutputStream mmOutStream;

public ConnectedThread (BluetoothSocket socket, String
socketType) {
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// Log.d (TAG, "create ConnectedThread: " + socketType):;
mmSocket = socket;
InputStream tmpIn = null;
OutputStream tmpOut = null;

// Get the BluetoothSocket input and output streams
try {
tmpIn = socket.getInputStream()
tmpOut = socket.getOutputStream() ;
} catch (IOException e) {
// Log.e (TAG, "temp sockets not created", e);

mmInStream = tmpln;
mmOutStream = tmpOut;
mState = STATE CONNECTED;

}

public void run() {
// Log.i (TAG, "BEGIN mConnectedThread");
byte[] buffer = new byte[512];
int bytes;

long timerl, timer2;

// Keep listening to the InputStream while connected

while (mState == STATE_CONNECTED) {
try {
timerl = System.currentTimeMillis();;

// Read from the InputStream
bytes = mmInStream.read (buffer);

timer2 = System.currentTimeMillis();
Log.e("BTr", "Read Delay--:" +
Long.toString(timer2-timerl) + "----Data size: " + bytes );

// Send the obtained bytes to the UI Activity

mHandler.obtainMessage (Constants .MESSAGE READ,
bytes, -1, buffer)

.sendToTarget () ;
} catch (IOException e) {

// Log.e (TAG, "disconnected", e);

connectionLost () ;

break;

}
/**

* Write to the connected OutStream.
*

* @param buffer The bytes to write
*/
public void write(byte[] buffer) {
long timerl, timer2;
try {

timerl = System.currentTimeMillis();;
// Read from the InputStream
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mmOutStream.write (buffer);

// mmOutStream.flush () ;

timer2 = System.currentTimeMillis();

Log.e("BTw", "Write Delay--:" + Long.toString(timer2-
timerl) )

// Share the sent message back to the UI Activity
mHandler.obtainMessage (Constants.MESSAGE WRITE, -1, -1,

buffer)
.sendToTarget () ;
} catch (IOException e) {
// Log.e (TAG, "Exception during write", e);
}
}
public void cancel () {
try {
mmSocket.close () ;
} catch (IOException e) {
// Log.e (TAG, "close() of connect socket failed", e);

8.3.4 Constants.java

/*
* Copyright (C) 2014 The Android Open Source Project

*

* Licensed under the Apache License, Version 2.0 (the "License");

* you may not use this file except in compliance with the License.

* You may obtain a copy of the License at

*

* http://www.apache.org/licenses/LICENSE-2.0

*

* Unless required by applicable law or agreed to in writing, software
* distributed under the License is distributed on an "AS IS" BASIS,

*

WITHOUT WARRANTIES OR CONDITIONS OF ANY KIND, either express or
implied.
* See the License for the specific language governing permissions and
* limitations under the License.

*/
package com.example.bluetooth util;

/**

* Defines several constants used between {@link BluetoothService} and
the UI.

*/

public interface Constants {

// Message types sent from the BluetoothService Handler
public static final int MESSAGE STATE CHANGE = 1;
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public
public
public
public

// Key
public
public

static
static
static
static

final
final
final
final

int MESSAGE READ = 2;
int MESSAGE WRITE = 3;
int MESSAGE DEVICE NAME =
int MESSAGE TOAST = 5;

4;

names received from the BluetoothService Handler
"device name";
static final String TOAST = "toast";

static final String DEVICE NAME

8.3.5 HalfCutter.java

package com.example.bluetooth util;

import android.util.Log;

/**

* Created by manolis on 30/11/2017.

*/

public class HalfCutter {
private static final String TAG = "HalfCutter";

static public bytel]

byte[] fullData

byte partl = 15

int i = 0, § =

decode (byte[] data) {

= new byte[data.length*2];
= 15;

, part?2

0;

(datali]
(partl >>> 0x04);

& O0xFO0);

te) (partl & O0xQF);

(datali]

& OxOF) ;

"+ partl + "

while (i < data.length) {
partl = (byte)
partl = (byte)
partl = (by
part2 = (byte)
Log.d (TAG, "partl:
fullDatal[j] =
G+
fullDatal[]j] =
G+
i++;

}

return fullData;

}

identify (partl);

identify (part2);

static private byte identify(byte data)

switch

case

(data) {

(byte)

return

case

(byte)

return

case

(byte)

return

case

(byte)

return

case

(byte)

0:
(byte)
1:
(byte)
2:
(byte)
3:
(byte)
4:

IOI;

lll;

|2”.

|3”.
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return (byte) '4';
case (byte) 5:

return (byte) '5';
case (byte) 6:

return (byte) '6';
case (byte) 7:

return (byte) '7';
case (byte) 8:

return (byte) '8';
case (byte) 9:

return (byte) '9';
case (byte) 10:

return (byte) '!'; //(byte) '!';
case (byte) 11:

return (byte) ',"';
case (byte) 12:

return (byte) '.';
case (byte) 13:

return (byte) ' ';
case (byte) 14:

return (byte) '-';
default:

Log.d(TAG, "Case default selected!: ");

// 63 is ?

return 63;

static public bytel]
byte[] halfData

encode (byte[] data) {
new byte[data.length/2 + 1];

byte[] part = new byte [2];

part[0] = 15;

part[1l] = 15;

int 1 =0, j = 0;

while (i < data.length) {
// if (1 !'= 0 && datal[i] == (byte) "!") {
// // special ocassion in the point of concatinating 2
strings
// part[i % 2] = 15;
// data[i] = (byte) '*';
// } else {

// normal occasion

switch (datali]) {
case (byte) '0':
part[i $ 2]
break;
case (byte) '1':
part[i % 2]
break;
case (byte) '2':
part[i % 2]
break;
case (byte) '3':
part[i % 2]
break;
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case (byte) '4':

part[i % 2] = 4;
break;

case (byte) '5':
part[i % 2] = 5;
break;

case (byte) '6':
part[i % 2] = 6;
break;

case (byte) '7':
part[i % 2] = 7;
break;

case (byte) '8':
part[i % 2] = 8;
break;

case (byte) '9':
part[i % 2] = 9;
break;

case (byte) '"!':

part[i % 2] = 10;
break;
// case (byte) ('*'):
// // secial occasion to add ? for 2 subsequent
point in the same string
// part[i % 2] = 10;
// break;
case (byte) ',':
part[i % 2] = 11;
break;
case (byte) '.':
part[i % 2] = 12;
break;
case (byte) ' ':
part[i % 2] = 13;
break;
case (byte) '-':
part[i % 2] = 14;
break;
default:
Log.d(TAG, "Case default selected!: ");
// 15 is NaN value
part[i % 2] = 15;
break;
}
if (1 % 2 == ) {
byte front = (byte) (part[0] << 0x04);
halfDatal]j] = (byte) (front | partll]);

J++;

// refresh parts to nan
part[0] = 15;

part[1] 15;

i++;
1

// for even string
if (1i%2 == 1) {
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byte front = (byte) (part[0] << 0x04);

halfData[j] = (byte) (front | 15);
} else {
halfData[j] = (byte) 255;
}
Log.d(TAG, "Data proccessing: " + String.format ("%8s",
Integer.toBinaryString (halfData[j] & OxFF)).replace(' ', '0"));

return halfData;

}

8.3.6 TimeProfile.java

package com.example.bluetooth util;

/**
* Created by manolis on 14/12/2017.
*/

import android.bluetooth.BluetoothGattCharacteristic;
import android.bluetooth.BluetoothGattDescriptor;
import android.bluetooth.BluetoothGattService;

import Jjava.util.Calendar;
import Jjava.util.UUID;

/**
* Implementation of the Bluetooth GATT Time Profile.
* https://www.bluetooth.com/specifications/adopted-specifications
*/
public class TimeProfile {
private static final String TAG
TimeProfile.class.getSimpleName () ;

/* Service UUID */
public static UUID TIME SERVICE
1000-8000-00805£9b34£fb") ;

UUID.fromString ("00001899-0000-

/* Characteristics UUID */

// upper body

public static UUID Head = UUID.fromString ("00002a2b-0000-1000-
8000-00805f9b34fb") ;
public static UUID 1lCollar = UUID.fromString ("00002a2c-0000-

1000-8000-00805£9b34£fb") ;

// right upper body

public static UUID rWrist = UUID.fromString ("00002a0£-0000-1000-
8000-00805f9p34fb") ;

public static UUID rElbow = UUID.fromString ("00002a10-0000-1000-
8000-00805£9b34fb") ;

public static UUID rShoulder = UUID.fromString("00002a11-0000-1000-
8000-00805f9p34fb") ;
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// left upper body

public static UUID 1lWrist
8000-00805£f9b34fb") ;

public static UUID 1lElbow
8000-00805f9b34fb") ;

public static UUID 1lShoulder = UUID.fromString("00002a14-0000-1000-
8000-00805f9b34fb") ;

UUID.fromString ("00002a12-0000-1000-

UUID.fromString ("00002a13-0000-1000-

// Grabs
public static UUID Grabs = UUID.fromString("00002a20-0000-1000-
8000-00805£f9b34fb") ;

/* Client Config Descriptor */
public static UUID CLIENT CONFIG = UUID.fromString("00002902-0000-
1000-8000-00805£9b34£fb") ;

// Adjustment Flags

public static final byte ADJUST NONE = 0x0;
public static final byte ADJUST MANUAL = 0x1;
/**
* Return a configured {@link BluetoothGattService} instance for
the
* Current Time Service.
*/
public static BluetoothGattService createTimeService() |
BluetoothGattService service = new

BluetoothGattService (TIME SERVICE,
BluetoothGattService.SERVICE TYPE PRIMARY) ;

// Head characteristic
BluetoothGattCharacteristic head = new
BluetoothGattCharacteristic (Head,
BluetoothGattCharacteristic.PROPERTY READ |
BluetoothGattCharacteristic.PROPERTY7WRITEiNoiRESPONgE,
BluetoothGattCharacteristic.PERMISSION READ |
BluetoothGattCharacteristic.PERMISSION WRITE) ;

BluetoothGattDescriptor configDescriptor = new
BluetoothGattDescriptor (CLIENT CONFIG,
//Read/write descriptor
BluetoothGattDescriptor.PERMISSION READ |
BluetoothGattDescriptor.PERMISSION WRITE) ;
head.addDescriptor (configDescriptor);

// left Collar characteristic
BluetoothGattCharacteristic lcollar
BluetoothGattCharacteristic (lCollar,
BluetoothGattCharacteristic.PROPERTY READ |
BluetoothGattCharacteristic.PROPERTY WRITE NO RESPONSE,
BluetoothGattCharacteristic.PERMISSION READ |
BluetoothGattCharacteristic.PERMISSION WRITE) ;

new

// Right wrist characteristic
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BluetoothGattCharacteristic rwrist = new
BluetoothGattCharacteristic (rWrist,
BluetoothGattCharacteristic.PROPERTY READ |
BluetoothGattCharacteriStic.PROPERTY_WRITE_NO_RESPONSE,
BluetoothGattCharacteristic.PERMISSION READ |
BluetoothGattCharacteristic.PERMISSION WRITE) ;

// Right elbow characteristic
BluetoothGattCharacteristic relbow = new
BluetoothGattCharacteristic (rElbow,
BluetoothGattCharacteristic.PROPERTY READ |
BluetoothGattCharacteristic.PROPERTY WRITE NO RESPONSE,
BluetoothGattCharacteristic.PERMISSION READ |
BluetoothGattCharacteristic.PERMISSION WRITE) ;

// Right shoulder characteristic
BluetoothGattCharacteristic rshoulder = new
BluetoothGattCharacteristic (rShoulder,
BluetoothGattCharacteristic.PROPERTY READ |
BluetoothGattCharacteristic.PROPERTY WRITE NO RESPONSE,
BluetoothGattCharacteristic.PERMISSION READ |
BluetoothGattCharacteristic.PERMISSION WRITE) ;

// Left wrist characteristic
BluetoothGattCharacteristic lwrist = new
BluetoothGattCharacteristic (1Wrist,
BluetoothGattCharacteristic.PROPERTY READ |
BluetoothGattCharacteristic.PROPERTY WRITE NO RESPONSE,
BluetoothGattCharacteristic.PERMISSION READ |
BluetoothGattCharacteristic.PERMISSION WRITE) ;

// Left elbow characteristic
BluetoothGattCharacteristic lelbow = new
BluetoothGattCharacteristic (1Elbow,
BluetoothGattCharacteristic.PROPERTY READ |
BluetoothGattCharacteristic.PROPERTY7WRITEiNoiRESPONgE,
BluetoothGattCharacteristic.PERMISSION READ |
BluetoothGattCharacteristic.PERMISSION WRITE) ;

// Left shoulder characteristic
BluetoothGattCharacteristic lshoulder = new
BluetoothGattCharacteristic (1lShoulder,
BluetoothGattCharacteristic.PROPERTY READ |
BluetoothGattCharacteristic.PROPERTY WRITE NO RESPONSE,
BluetoothGattCharacteristic.PERMISSION READ |
BluetoothGattCharacteristic.PERMISSION WRITE) ;

// Right and Left Grabs characteristic
BluetoothGattCharacteristic grabs = new
BluetoothGattCharacteristic (Grabs,
BluetoothGattCharacteristic.PROPERTY READ |
BluetoothGattCharacteristic.PROPERTY WRITE NO RESPONSE,
BluetoothGattCharacteristic.PERMISSION READ |
BluetoothGattCharacteristic.PERMISSION WRITE) ;
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service.addCharacteristic (head) ;
// service.addCharacteristic(lcollar);

service.addCharacteristic (rwrist) ;
service.addCharacteristic (relbow) ;
service.addCharacteristic (rshoulder) ;

service.addCharacteristic (lwrist) ;
service.addCharacteristic (lelbow) ;
service.addCharacteristic (lshoulder);

// service.addCharacteristic (grabs);

return service;

8.4 Image Recognition in Camera

8.4.1 Main.cpp

#include <iostream>
#include <GL/glut.h>

#include "NuitrackGLSample.h"

#include <blepp/blestatemachine.h>

#include <blepp/float.h> //BLE uses the obscure IEEE11073 decimal
exponent floating point wvalues

#include <unistd.h>

#include <iomanip>

#include <chrono>

std: :shared ptr<NuitrackGLSample> sample;

using namespace BLEPP;
using namespace std;
using namespace chrono;

void keyboard(unsigned char key, int x, int vy)

{
switch (key)

{

case 27:
{
sample->release() ;

glutDestroyWindow (glutGetWindow () ) ;

break;
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}

default:
{

break;

void display ()

{

bool update = sample->update();

if ('update)

{
sample->release () ;
glutDestroyWindow (glutGetWindow () ) ;

return;

glFlush{();
glutSwapBuffers() ;

void idle ()

{

glutPostRedisplay () ;

void help()

{

}

std::clog << "Usage: nuitrack gl sample" << std

int main(int argc, char** argv)

{

duration cast<milliseconds> (system clock::now() .time since epoch())

if (argc !'= 1)
{
help();
exit (-1);

// bluetooth staff
BLEGATTStateMachine gatt;

log level = Warning;

::endl;

std::function<void(const PDUNotificationOrIndicationé&)> notify cb

[&] (const PDUNotificationOrIndicationé& n)

{

auto ms_since epoch =

’

float temp = bluetooth float to IEEE754 (n.value() .first+l);
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cout << setprecision(1l5) << ms_since epoch.count () /1000. <<
" " << setprecision(5) << temp << endl;
}i

std::function<void()> found services and characteristics cb =
[&gatt, &notify cb, &argc, &argv] () {
cout << "Calling our our cb callback!!\n";

// initializing openGL window, etc

glutInit (&argc, argv);

glutInitDisplayMode (GLUT RGB | GLUT DOUBLE | GLUT DEPTH);
glutInitWindowSize (640, 480);

glutCreateWindow ("Nuitrack GL Sample");
glutSetCursor (GLUT CURSOR NONE) ;

glutKeyboardFunc (keyboard) ;
glutDisplayFunc (display) ;
glutIdleFunc (idle) ;

glDisable (GL_DEPTH TEST) ;
glEnable (GL_TEXTURE_ 2D) ;

glEnableClientState (GL VERTEX ARRAY) ;
glDisableClientState (GL_COLOR ARRAY) ;

glOrtho (0, 640, 480, 0, -1.0, 1.0);
glMatrixMode(GL_PROJECTION);
glPushMatrix () ;

glLoadIdentity ()

sample = std::make shared<NuitrackGLSample>();

sample->init ("", &gatt) ;
glutMainLoop () ;

bi
gatt.setup standard scan(found services and characteristics cb);

gatt.cb disconnected = [] (BLEGATTStateMachine::Disconnect d)
{

cerr << "Disconnect for reason " <<
BLEGATTStateMachine: :get disconnect string(d) << endl;
exit (1) ;
b

gatt.connect blocking S7();

for (;7)
gatt.read and process next();

return O;
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8.4.2 NuitrackGLSample.cpp

#include "NuitrackGLSample.h"

finclude <blepp/blestatemachine.h>

#include <blepp/float.h> //BLE uses the obscure IEEE11073 decimal
exponent floating point wvalues

#include <math.h>

#include <iostream>

#include <ctime>

#include <cstdio>

NuitrackGLSample: :NuitrackGLSample ()
_textureID(0), textureBuffer (0)
{
_width = 640;
_height = 480;
}

NuitrackGLSample: :~NuitrackGLSample ()
{

Nuitrack::release () ;

}
/‘k*

* Initialize Nuitrack sample
*/
void NuitrackGLSample::init (const std::string& config,
BLEPP: :BLEGATTStateMachine* gatt)
{
// Save bluetooth gatt object if given
if (gatt != NULL) {
gatt obj = gatt;
}

// Before initialize Nuitrack, after create Nuitrack modules
Nuitrack::init (config) ;

// Create all needed Nuitrack modules

_depthSensor = DepthSensor::create();
// Bind to event new frame
_depthSensor-

>connectOnNewFrame (std: :bind (&NuitrackGLSample: :onNewDepthFrame, this,
std::placeholders:: 1));

_outputMode = depthSensor->getOutputMode () ;
// Create texture by output mode DepthSensor
initTexture( width, height);

_userTracker = UserTracker::create();

// Bind to event update user tracker

_userTracker-
>connectOnUpdate (std: :bind (&NuitrackGLSample: :onUserUpdate, this,
std::placeholders:: 1));

_skeletonTracker = SkeletonTracker::create();
// Bind to event update skeleton tracker
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_skeletonTracker-
>connectOnUpdate (std::bind (&NuitrackGLSample: :onSkeletonUpdate, this,
std::placeholders:: 1))

_handTracker = HandTracker::create();

// Bind to event update Hand tracker

_handTracker-
>connectOnUpdate (std::bind (&NuitrackGLSample: :onHandUpdate, this,
std::placeholders:: 1));

_gestureRecognizer = GestureRecognizer::create();

_gestureRecognizer-
>connectOnNewGestures (std: :bind (&NuitrackGLSample: :onNewGesture, this,
std::placeholders:: 1))

// After create Nuitrack modules, calling Nuitrack::run() to
start processing all modules
Nuitrack: :run () ;

}

bool NuitrackGLSample: :update ()

{
// Wait and update Nuitrack

try

{
//std::clock t start;
//double duration;
//start = std::clock();

Nuitrack::waitUpdate( skeletonTracker);

//duration = ( std::clock() - start ) / (double)
CLOCKS PER SEC;
//std::cout<<"printf: "<< duration <<'\n';

renderTexture () ;
renderLines () ;

}

catch (...)

{

return false;

return true;

}

void NuitrackGLSample: :release ()

{

// Release Nuitrack remove all modules
Nuitrack::release () ;

if (_textureBuffer)

{
delete[] textureBuffer;

textureBuffer = 0;
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void NuitrackGLSample: :onNewDepthFrame (DepthFrame: :Ptr frame)
{

uint8 t* texturePtr = textureBuffer;

const uintl6 t* depthPtr = frame->getData();

int w_step = width / frame->getCols();
int h step = height / frame->getRows();

int next i border = h step;

for (size t 1 = 0; 1 < height; ++i)
{
if (i == next i border)
{
next i border += h step;
depthPtr += frame->getCols();
}

int col = 0;
int next j border = w_step;
uintl6é t depthValue = *depthPtr >> 5;

for (size t j = 0; J < _width; ++3j, texturePtr += 3)
{
if (J == next j border)
{
++col;
next j border += w_step;
depthValue = * (depthPtr + col) >> 5;
}

texturePtr[0] = depthValue;
texturePtr[1l] = depthValue;
texturePtr[2] = depthValue;

}

void NuitrackGLSample: :onUserUpdate (UserFrame: :Ptr frame)
{
static uint8 t colors[8][3] =
{
{255, 0, 0},
{0, 255, 0},
{0, 0, 255},
{255, 255, 0},

{0, 255, 255},
{255, 0, 255},
{255, 255, 255},
{127, 255, 0}

}i

uint8 t* texturePtr = textureBuffer;
const uintl6 t* labelPtr = frame->getData();

int w step = width / frame->getCols();
int h step _height / frame->getRows () ;
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int next i border = h step;

for (size t 1 = 0; 1 < height; ++i)
{

if (i == next i border)

next i border += h step;
labelPtr += frame->getCols () ;

int col = 0;
int next j border = w_step;
uintl6é t label = *labelPtr;

for (size t j = 0; j < width; ++3j, texturePtr += 3)
{
if (J == next j border)
{
++col;
next j border += w_step;
label = *(labelPtr + col);
}

if (label)

{
texturePtr[0] = colors[label & 7]1[07];
texturePtr([1] colors[label & 7]11[1];
texturePtr[2] colors[label & 7]1[2];

}

void NuitrackGLSample: :onSkeletonUpdate (SkeletonData: :Ptr
userSkeletons)

{

_lines.clear();

auto skeletons = userSkeletons->getSkeletons|()
for (auto skeleton: skeletons)

{
drawSkeleton (skeleton.joints);

}

void NuitrackGLSample: :onHandUpdate (HandTrackerData: :Ptr handData)
{

_leftHandPointers.clear();
_rightHandPointers.clear();

for (auto userHands: handData->getUsersHands ())
{
std::string 1Grab, rGrab;

if (userHands.leftHand)
{
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_leftHandPointers.push back( width *
userHands.leftHand->x) ;
_leftHandPointers.push back( height *
userHands.leftHand->vy) ;
if (userHands.leftHand->click)
{
//printf ("Left hand clicked!\n");
1Grab = "1";

_leftHandPointers.push back( width *
userHands.leftHand->x) ;
_leftHandPointers.push back( height *
userHands.leftHand->vy) ;
} else {
1Grab = "0";
}

uint8 t buffer[1l];
std::strcpy((char*) buffer, 1Grab.c str());

//send to bluetooth
if (this->gatt obj == NULL) {
std::cout << "gatt obj not passed properly\n";
} else
for (auto& service: this->gatt obj-
>primary services)
for (auto& characteristic:
service.characteristics)
if (characteristic.uuid ==
BLEPP: :UUID("2a21™)) {
characteristic.write command (buffer,
1Grab.size ());

if (userHands.rightHand)
{
_rightHandPointers.push back( width *
userHands.rightHand->x) ;
_rightHandPointers.push back( height *
userHands.rightHand->y) ;
if (userHands.rightHand->click)
{
//printf ("Right hand clicked!\n");
rGrab = "1";

_rightHandPointers.push back( width *
userHands.rightHand->x) ;
_rightHandPointers.push back( height *
userHands.rightHand->y) ;
} else {
rGrab = "0";
}

uint8 t buffer([1l];
std::strcpy((char*) buffer, rGrab.c str()):;
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//send to bluetooth
if (this->gatt obj == NULL) {
std::cout << "gatt obj not passed properly\n";
} else
for (auto& service: this->gatt obj-
>primary services)
for (auto& characteristic:
service.characteristics)
if (characteristic.uuid ==
BLEPP::UUID("2a20")) {
characteristic.write command(buffer,
rGrab.size());

}

void NuitrackGLSample: :onNewGesture (GestureData::Ptr gestureData)

{

_userGestures = gestureData->getGestures();
for (int i = 0; 1 < userGestures.size(); ++1i)
{
// printf ("Recognized %d from %d\n", userGestures[i].type,

_userGestures[i].userId);
}
}
void NuitrackGLSample: :drawBone (const Jointé& jl, const Joint& j2)
{
if (jl.confidence > 0.15 && j2.confidence > 0.15)
{
_lines.push back( width * jl.proj.x);
_lines.push back( height * jl.proj.y):;
_lines.push back( width * j2.proj.x);
_lines.push back( height * j2.proj.y):;

}

void NuitrackGLSample::send vector3 (GLfloat x, GLfloat y, GLfloat z,
std::string joint UUID) {

x = 0.001* x;

y = 0.001* y;

z = 0.001* z;

std::string x str "12345";
std::string y str "12345";
std::string z str = "12345";
std::string vector str;

int written;
std::string sign x, sign y, sign_ z;

1f (x < 0) {
sign x = "-";
X = —-X;

} else
sign x ;
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if (y < 0) |
sign_y ="
y = -ys

} else
sign y = ;

if (z < 0) |

sign z = "-";
z = -z;
} else
sign z =" ";
written = snprintf(&x str[0], x str.size(), "%.2f", x);

x str.resize (written);
written = snprintf(&y str[0], y str.size(), "%.2f", y);
y _str.resize (written);
written = snprintf(&z str[0], z str.size(), "%.2f", z);
z str.resize(written);

\

vector str = "!"™ + sign x + x str + ", " 4+ sign y + y str + ", "
+ z str + 2 a a B B

//std::cout << vector str << std::endl;

//std::cout << "size: " + vector str.size() << std::endl;

uint8 t buffer[20];
std::strcpy((char*) buffer, vector str.c str());

//send to bluetooth
if (this->gatt obj == NULL) {
std::cout << "gatt obj not passed properly\n";
} else
for (auto& service: this->gatt obj->primary services)
for (auto& characteristic: service.characteristics)
if (characteristic.uuid == BLEPP::UUID(joint UUID)) {
characteristic.write command (buffer,
vector str.size());

}

}

void NuitrackGLSample: :drawSkeleton (const std::vector<Joint>& joints)

{

// center uppder body

send vector3 (joints[JOINT HEAD].real.x,
joints [JOINT HEAD].real.y,
joints [JOINT HEAD].real.z,
"2a2b") ;

send vector3 (joints[JOINT LEFT COLLAR].real.x,
joints [JOINT LEFT COLLAR].real.y,
joints [JOINT LEFT COLLAR].real.z,
"2a2c");
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// right upper body
if (Joints [JOINT RIGHT WRIST].confidence > 0.5)
send vector3(joints[JOINT RIGHT WRIST].real.x,
joints[JOINT_RIGHT_WRIST].real.y,
joints[JOINT_RIGHT_WRIST].real.z,
"2a0f") ;

if (Joints [JOINT RIGHT ELBOW].confidence > 0.5)
send vector3 (joints[JOINT RIGHT ELBOW].real.x,
joints [JOINT RIGHT ELBOW].real.y,
joints [JOINT RIGHT ELBOW].real.z,
"2al10") ;

if (Joints [JOINT RIGHT SHOULDER] .confidence > 0.5)
send vector3 (joints[JOINT RIGHT SHOULDER].real.x,
joints [JOINT RIGHT SHOULDER].real.y,
joints[JOINT RIGHT SHOULDER].real.z,
"2all") ;

// left upper body
if (Joints [JOINT LEFT WRIST].confidence > 0.5)
send vector3 (joints[JOINT LEFT WRIST].real.x,
joints [JOINT LEFT WRIST].real.y,
joints[JOINT LEFT WRIST].real.z,
"2al2") ;
if (Joints [JOINT LEFT ELBOW].confidence > 0.5)
send vector3 (joints[JOINT LEFT ELBOW].real.x,
joints [JOINT LEFT ELBOW] .real.y,
joints[JOINT LEFT ELBOW].real.z,
"2al3") ;
if(jJoints[JOINT LEFT SHOULDER].confidence > 0.5)
send vector3 (joints[JOINT LEFT SHOULDER].real.x,
joints[JOINT_LEFT_SHOULDER].real.y,
joints[JOINT_LEFT_SHOULDER].real.z,
"2al4") ;

drawBone (joints
drawBone (joints

JOINT HEAD], joints[JOINT NECK]);
JOINT NECK], joints[JOINT LEFT COLLAR]);
drawBone (joints[JOINT LEFT COLLAR], Jjoints[JOINT TORSO]) ;
drawBone (joints[JOINT LEFT COLLAR], joints[JOINT LEFT SHOULDER]) ;
drawBone (joints [JOINT LEFT COLLAR], B B
joints [JOINT RIGHT SHOULDER]) ;
drawBone (joints[JOINT WAIST], joints[JOINT LEFT HIP])
drawBone(joints[JOINT7WAIST], joints[JOINTiRIGHTiHIP]
drawBone (joints[JOINT TORSO], joints[JOINT WAIST]);
drawBone (joints[JOINT LEFT SHOULDER], joints[JOINT LEFT ELBOW]) ;
[
[

— — —

) ;

drawBone (joints [JOINT LEFT ELBOW], joints[JOINT LEFT WRIST]);
drawBone (joints [JOINT LEFT WRIST], joints[JOINT LEFT HAND]);
drawBone (joints [JOINT RIGHT SHOULDER],

joints [JOINT RIGHT ELBOW]) ;
drawBone (joints [JOINT RIGHT ELBOW], joints[JOINT RIGHT WRIST]);
drawBone (joints [JOINT RIGHT WRIST], joints[JOINT RIGHT HAND]);
drawBone (joints [JOINT RIGHT HIP], joints[JOINT RIGHT KNEE]);
drawBone (joints [JOINT LEFT HIP], joints[JOINT LEFT KNEE]);
drawBone (joints [JOINT RIGHT KNEE], joints[JOINT RIGHT ANKLE]);
drawBone (joints [JOINT LEFT KNEE], joints[JOINT LEFT ANKLE]);
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void NuitrackGLSample: :renderTexture ()

{

glClearColor (1, 1, 1, 1);
glClear (GL_COLOR BUFFER BIT | GL DEPTH BUFFER BIT);

glEnable (GL_TEXTURE 2D) ;
glColordf(l, 1, 1, 1);

glBindTexture (GL TEXTURE 2D, texturelD);
glTexSubImage2D (GL TEXTURE 2D, 0, 0, 0, width, height,

GL_UNSIGNED BYTE, _textureBuffer);

}

glEnableClientState (GL VERTEX ARRAY) ;
glEnableClientState (GL TEXTURE COORD ARRAY) ;

glVertexPointer (2, GL FLOAT, 0, vertexes);
glTexCoordPointer (2, GL FLOAT, 0, textureCoords);

glDrawArrays (GL TRIANGLE FAN, 0, 4);

glDisableClientState (GL VERTEX ARRAY);
ngisableClientState(GL_TEXTURE_COORD_ARRAY);

glDisable (GL_ TEXTURE 2D) ;

int NuitrackGLSample::power?2 (int n)

{

}

unsigned int m = 2;
while (m < n)
m <<= 1;

return m;

void NuitrackGLSample: :renderLines ()

{

if (_lines.empty())
return;

glEnableClientState(GL7VERTEX7ARRAY);
glColord4f(1i, 1, 1, 1);
glLineWidth (6) ;

glVertexPointer (2, GL FLOAT, 0, lines.data());
glDrawArrays (GL LINES, 0, lines.size() / 2);

glLineWidth (1) ;

glEnable(GLiPOINTisMOOTH);
glPointSize (16);

glVertexPointer (2, GL FLOAT, 0, Ilines.data());
glDrawArrays (GL POINTS, 0, lines.size() / 2);
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}

if (! leftHandPointers.empty())

{

glColor4f (1, 0, 0, 1);
glPointSize (16);
glvertexPointer (2, GL FLOAT,
glDrawArrays (GL POINTS, 0, 1);

if (_leftHandPointers.size() > 2)

{

0, _leftHandPointers.data());

glPointSize (24);
glvVertexPointer (2, GL FLOAT, O,

_leftHandPointers.data() + 2);

glDrawArrays (GL POINTS, 0, 1);

if (! rightHandPointers.empty())

{

glColor4f (0, 0, 1, 1);
glPointSize (16);
glVertexPointer (2, GL FLOAT, 0, rightHandPointers.data()):
glDrawArrays (GL POINTS, 0, 1);
if ( _rightHandPointers.size() > 2)
{

glPointSize (24);

glVertexPointer (2, GL FLOAT, O,

_rightHandPointers.data() + 2);

glDrawArrays (GL POINTS, 0, 1);

}
}

glColord4f(1i, 1, 1, 1);
glPointSize (1) ;
ngisable(GLiPOINTisMOOTH);

glDisableClientState (GL VERTEX ARRAY);

void NuitrackGLSample::initTexture (int width, int height)

{

glGenTextures (1, & texturelD);

width = power2 (width) ;
height = power2 (height);

if (_textureBuffer != 0)
delete[] textureBuffer;

_textureBuffer = new uint8 t[width * height * 3];
memset ( textureBuffer, 0, sizeof (uint8 t) * width * height * 3);

glBindTexture (GL TEXTURE 2D, texturelD);

glTexImage2D (GL TEXTURE 2D, 0, GL RGB, width, height, 0, GL RGB,

GL UNSIGNED BYTE, NULL);

GL TEXTURE MIN FILTER, GL_ LINEAR);

glTexParameteri (GL TEXTURE 2D,
GL TEXTURE MAG FILTER, GL_ LINEAR);

ngexParameteri(GLiTEXTURE:ZD,

// Set texture coordinates [0, 1] and vertexes position
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_textureCoords
_textureCoords
_textureCoords
__textureCoords
__textureCoords
__textureCoords
__textureCoords
__textureCoords

0] = (float) _width / width;

1] = (float) _height / height;

2] = (float) _width / width;

3] = 0.0;

41 =0

51 =0
0
(

I3

0

O .
0;

float) height / height;

~

6] = 0.
7] =

_vertexes
_vertexes
_vertexes
_vertexes
_vertexes
_vertexes
_vertexes
_vertexes

0] = width;
1] _height;
2] = width;
3] = 0.0;

4] = ;

5] =
6] =
7]

4

cNeoNoNe]
o o o

’

_height;

8.4.3 NuitrackGLSample.h

#ifndef NUITRACKGLSAMPLE H
#define NUITRACKGLSAMPLE H

#ifndef ANDROID

#include
felse
#include
#endif

<GL/gl.h>

<GLES/gl.h>

#ifdef WIN32

#include

#endif
#include

#include
#include
#include
exponent

<windows.h>

<cstring>

<nuitrack/Nuitrack.h>

<blepp/blestatemachine.h>

<blepp/float.h> //BLE uses the obscure IEEE11073
floating point values

using namespace tdv::nuitrack;

/**

* Crossplatform Nuitrack GL sample

*/

class NuitrackGLSample //: public GLSample

{
public:

NuitrackGLSample () ;
virtual ~NuitrackGLSample () ;

/**
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* Initialize sample
*/
virtual void init (const std::string& config = "",
BLEPP: :BLEGATTStateMachine* gatt = NULL) ;

/**
* Update sample
*/
virtual bool update();

/~k~k
* Release sample
*/

virtual void release() ;
BLEPP: :BLEGATTStateMachine* gatt obj;

private:
int width, height;

// GL data

GLuint texturelD;

uint8 t* textureBuffer;

GLfloat textureCoords([8];

GLfloat vertexes[8];
std::vector<GLfloat> lines;
std::vector<GLfloat> leftHandPointers;
std::vector<GLfloat> rightHandPointers;
std::vector<Gesture> userGestures;

OutputMode outputMode;

DepthSensor::Ptr depthSensor;
UserTracker: :Ptr userTracker;
SkeletonTracker::Ptr skeletonTracker;
HandTracker: :Ptr 7hanaTracker;
GestureRecognizer::Ptr gestureRecognizer;

/**
* Nuitrack callbacks
*/
void onNewDepthFrame (DepthFrame: :Ptr frame);
void onUserUpdate (UserFrame: :Ptr frame);
void onSkeletonUpdate (SkeletonData: :Ptr userSkeletons);
void onHandUpdate (HandTrackerData: :Ptr handData) ;
void onNewGesture (GestureData::Ptr gestureData) ;

/**

* Draw methods

*/
void drawSkeleton (const std::vector<Joint>& joints);
void drawBone (const Jointé& jl, const Jointé& j2);
void renderTexture();
voilid renderLines();

/**

* Bluetooth and formating functions
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*/
void send vector3 (GLfloat x, GLfloat y, GLfloat z, std::string
joint type):

/**
* Other functions
*/
int power2 (int n);
void initTexture (int width, int height);

b

#endif /* NUITRACKGLSAMPLE H */

8.5 Android VR

8.5.1 BluetoothAndroid.cs

using System.Collections;

using System.Collections.Generic;
using UnityEngine;

using UnityEngine.UI;

using System.IO;

public class BluetoothAndroid : MonoBehaviour ({
public static BluetoothAndroid me;

AndroidJavaClass _class;
AndroidJavaObject instance { get { return
_class.GetStatic<AndroidJavaObject>("instance"); } }

private string message;
public string Message { get { return message; } }

Dictionary <string, string> joints = new Dictionary<string,
string> () ;
public Dictionary<string, string> Joints { get { return joints; }

}
public bool hasNewData;
StreamReader reader;

void Awake () {
// singleton instance
if (me == null) {
me = this;
DontDestroyOnLoad (gameObject) ;
}
else Destroy(this); // or gameObject
}

void Start ()
{
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print ("Blutooth Android Called From game object: " +
gameObject.transform.name) ;

_class = new

AndroidJavaClass ("com.example.bluetooth util.BleCommunication");
_class.CallStatic("instantiate”, gameObject.transform.name);
hasNewData = false;

}

public void sendMessage (string Message) {
instance.Call ("sendMessage", Message);

}
public void receiveMessage (string answer) {
message = answer;
hasNewData = true;
string[] parts = message.Split ('!");
if (message.LlLength >= 2) {
joints [parts [0]] = parts [1];

if (parts[0] == "rGrab" && parts[l] == "1")
print ("right hand grab");

if (parts[0] == "1lGrab" && parts[l] == "1")
print ("left hand clicked");

8.5.2 grab_release.cs

using System.Collections;

using System.Collections.Generic;

using UnityEngine;

public class grab release : MonoBehaviour {

bool open hand;

// Use this for initialization
void Start () {

void Update () {
open_hand = false;

}

void FixedUpdate () {
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//
//
//
//

void OnTriggerEnter (Collider ball) {
print ("Trigger started");

}

void OnTriggerStay(Collider ball) {
string grabs;
BluetoothAndroid.me.Joints.TryGetValue ("Grabs", out grabs);

if (grabs == "01" || grabs == "00") {
} else {
print ("Trigger on with hand closed");

ball.attachedRigidbody.MovePosition

(transform.position) ;

//
//

}

ball.attachedRigidbody.MovePosition (transform.position);
transform.position;

}

void OnCollisionStay(Collision ball) {
string grabs;
BluetoothAndroid.me.Joints.TryGetValue ("Grabs", out grabs);

if (grabs == "01" || grabs == "00") {
print ("Collision on with hand open");
} else {

print ("Collision on with hand closed");
ball.collider.attachedRigidbody.MovePosition

(transform.position);

}

// transform.position;

}

void OnCollisionEnter (Collision ball) {
string grabs;
BluetoothAndroid.me.Joints.TryGetValue ("Grabs", out grabs);

if (grabs == "01" || grabs == "00") {
print ("Collision on with hand open");
} else {

print ("Collision on with hand closed");
ball.collider.attachedRigidbody.MovePosition

(transform.position);

//
//
//
//
//
//

}

// transform.position;

void OnCollisionEnter (Collision ball) {
print ("Trigger on collider");

string grabs;

BluetoothAndroid.me.Joints.TryGetValue ("Grabs", out grabs);
if (grabs == "11" || grabs == "10") {
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// ball.collider.attachedRigidbody.MovePosition

(transform.position);

// print ("Trigger on collider with closed hand");
// } else {

// print ("Trigger on collider with open hand");
// }

// }

8.5.3 MirrorReflection.cs

using UnityEngine;
using System.Collections;

// This is in fact just the Water script from Pro Standard Assets,

// just with refraction stuff removed.

[ExecuteInEditMode] // Make mirror live-update even when not in play

mode
public class MirrorReflection : MonoBehaviour
{
public bool m DisablePixellLights = true;
public int m TextureSizeX = 256;
public int m TextureSizeY = 256;
public float m ClipPlaneOffset = 0.07f;

public LayerMask m ReflectLayers -1;

private Hashtable m ReflectionCameras = new Hashtable(); //

Camera -> Camera table

private RenderTexture m ReflectionTexture =
private int m OldReflectionTextureSizeX = 0;
private int m OldReflectionTextureSizeY = 0

private static bool s InsideRendering = false;

// This is called when it's known that the object will be

rendered by some

// camera. We render reflections and do other updates here.
// Because the script executes in edit mode, reflections for

scene view
// camera will just work!
public void OnWillRenderObject ()
{

Renderer rend = GetComponent<Renderer> () ;

if (!enabled || !rend || !rend.sharedMaterial
!rend.enabled)
return;
Camera cam = Camera.current;
if (!cam) return;

// Safeguard from recursive reflections.
if( s _InsideRendering )
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return;
s InsideRendering = true;

Camera reflectionCamera;
CreateMirrorObjects ( cam, out reflectionCamera );

// find out the reflection plane: position and normal in
world space

Vector3 pos = transform.position;

Vector3 normal = transform.up;

// Optionally disable pixel lights for reflection

int oldPixelLightCount = QualitySettings.pixellLightCount;

if ( m DisablePixelLights )
QualitySettings.pixelLightCount = 0;

UpdateCameraModes ( cam, reflectionCamera );

// Render reflection

// Reflect camera around reflection plane

float d = -Vector3.Dot (normal, pos) - m ClipPlaneOffset;

Vectord4 reflectionPlane = new Vector4 (normal.x, normal.y,
normal.z, d);

Matrix4x4 reflection = Matrix4x4.zero;

CalculateReflectionMatrix (ref reflection, reflectionPlane);

Vector3 oldpos = cam.transform.position;

Vector3 newpos = reflection.MultiplyPoint( oldpos );

reflectionCamera.worldToCameraMatrix =
cam.worldToCameraMatrix * reflection;

// Setup oblique projection matrix so that near plane is our
reflection

// plane. This way we clip everything below/above it for
free.

Vector4 clipPlane = CameraSpacePlane( reflectionCamera, pos,
normal, 1.0f );

//Matrix4x4 projection = cam.projectionMatrix;

Matrix4x4 projection =
cam.CalculateObliqueMatrix (clipPlane) ;

reflectionCamera.projectionMatrix = projection;

reflectionCamera.cullingMask = ~ (1<<4) &

m ReflectLayers.value; // never render water layer
reflectionCamera.targetTexture = m ReflectionTexture;
GL.SetRevertBackfacing (true);
reflectionCamera.transform.position = newpos;

Vector3 euler = cam.transform.eulerAngles;

reflectionCamera.transform.eulerAngles = new Vector3 (0,
euler.y, euler.z);

reflectionCamera.Render () ;

reflectionCamera.transform.position = oldpos;

GL.SetRevertBackfacing (false);

Material[] materials = rend.sharedMaterials;
foreach( Material mat in materials ) {

if( mat.HasProperty (" ReflectionTex") )

mat.SetTexture( " ReflectionTex",

m ReflectionTexture );
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}

// Restore pixel light count
if ( m DisablePixelLights )
QualitySettings.pixellLightCount = oldPixelLightCount;

s InsideRendering = false;

// Cleanup all the objects we possibly have created
voilid OnDisable ()
{
if ( m ReflectionTexture ) {
DestroyImmediate ( m ReflectionTexture );
m ReflectionTexture = null;
}
foreach( DictionaryEntry kvp in m ReflectionCameras )
DestroyImmediate( ((Camera)kvp.Value) .gameObject );
m ReflectionCameras.Clear();

private void UpdateCameraModes ( Camera src, Camera dest )

{

if( dest == null )

return;
// set camera to clear the same way as current camera
dest.clearFlags = src.clearFlags;
dest.backgroundColor = src.backgroundColor;
if( src.clearFlags == CameraClearFlags.Skybox )

{
Skybox sky = src.GetComponent (typeof (Skybox)) as

Skybox;
Skybox mysky = dest.GetComponent (typeof (Skybox)) as
Skybox;
if( !sky || !sky.material )
{
mysky.enabled = false;
}
else
{
mysky.enabled = true;
mysky.material = sky.material;

}
}

// update other values to match current camera.

// even 1f we are supplying custom camera&projection
matrices,

// some of values are used elsewhere (e.g. skybox uses far

plane)
dest.farClipPlane = src.farClipPlane;
dest.nearClipPlane = src.nearClipPlane;
dest.orthographic = src.orthographic;
dest.fieldOfView = src.fieldOfView;
dest.aspect = src.aspect;
dest.orthographicSize = src.orthographicSize;
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// On-demand create any objects we need

private void CreateMirrorObjects( Camera currentCamera, out
Camera reflectionCamera )

{

reflectionCamera = null;

// Reflection render texture
if( !m ReflectionTexture || m OldReflectionTextureSizeX !=
m TextureSizeX || m OldReflectionTextureSizeY != m TextureSizeY)
{
if ( m ReflectionTexture )
DestroyImmediate ( m ReflectionTexture );
m ReflectionTexture = new RenderTexture (
m TextureSizeX, m TextureSizeY, 16 );
m ReflectionTexture.name = " MirrorReflection" +
GetInstanceID() ;
m ReflectionTexture.isPowerOfTwo = true;
m ReflectionTexture.hideFlags = HideFlags.DontSave;
m OldReflectionTextureSizeX = m TextureSizeX;
m OldReflectionTextureSizeY = m TextureSizeY;

}

// Camera for reflection
reflectionCamera = m ReflectionCameras[currentCamera] as
Camera;
if( !reflectionCamera ) // catch both not-in-dictionary and
in-dictionary-but-deleted-GO
{
GameObject go = new GameObject( "Mirror Refl Camera
id" + GetInstanceID() + " for " + currentCamera.GetInstancelID(),
typeof (Camera), typeof (Skybox) );
reflectionCamera = go.GetComponent<Camera> () ;
reflectionCamera.enabled = false;
reflectionCamera.transform.position
transform.position;
reflectionCamera.transform.rotation
transform.rotation;

reflectionCamera.gameObject.AddComponent<FlareLayer> () ;
go.hideFlags = HideFlags.HideAndDontSave;
m ReflectionCameras|[currentCamera] = reflectionCamera;

// Extended sign: returns -1, 0 or 1 based on sign of a
private static float sgn(float a)
{

if (a > 0.0f) return 1.0f;

if (a < 0.0f) return -1.0f;

return 0.0f;

}

// Given position/normal of the plane, calculates plane in camera
space.

private Vector4 CameraSpacePlane (Camera cam, Vector3 pos,
Vector3 normal, float sideSign)

{
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Vector3 offsetPos = pos + normal * m ClipPlaneOffset;

Matrix4x4 m = cam.worldToCameraMatrix;

Vector3 cpos = m.MultiplyPoint( offsetPos );

Vector3 cnormal = m.MultiplyVector( normal ).normalized *
sideSign;

return new Vector4( cnormal.x, cnormal.y, cnormal.z, -
Vector3.Dot (cpos,cnormal) );

}

// Calculates reflection matrix around the given plane
private static void CalculateReflectionMatrix (ref Matrix4x4
reflectionMat, Vector4 plane)

{

reflectionMat.m00 = (1F - 2F*plane[0]*plane[0]);
reflectionMat.m0l = ( - 2F*plane[0]*plane[l]);
reflectionMat.m02 = ( - 2F*plane[0]*plane(2]);
reflectionMat.m03 = ( - 2F*plane[3]*plane[0]);
reflectionMat.ml0 = ( - 2F*plane[l]*plane(0]);
reflectionMat.mll = (1F - 2F*plane[l]*plane[l]);
reflectionMat.ml2 = ( - 2F*plane[l]*plane(2]);
reflectionMat.ml3 = ( - 2F*plane[3]*plane[l]);
reflectionMat.m20 = ( - 2F*plane([2]*plane[0]);
reflectionMat.m21l = ( - 2F*plane([2]*plane[l]);
reflectionMat.m22 = (1F - 2F*plane[2]*plane[2]);
reflectionMat.m23 = ( - 2F*plane[3]*plane(2]);

reflectionMat.m30 = 0F;
reflectionMat.m31 OF;
reflectionMat.m32 OF;
reflectionMat.m33 = 1F;

8.5.4 SkeletonHead.cs

using System;

using System.Collections;

using System.Collections.Generic;
using UnityEngine;

using UnityEngine.UI;

using System.IO;

public class SkeletonHead: MonoBehaviour ({

public Text state;

[SerializeField] GameObject jointHeadPrefab;
[SerializeField] GameObject jointPrefab;
[SerializeField] GameObject connectionPrefab;

public Slider max_ speed;

public Slider lerp factor;
public Slider step size;
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private Dictionary<string, GameObject> joints;
string[] availableJoints;

string[,] jointConnections;

GameObject[] connections;

// Use this for initialization

void Start () {
state.text = "Head";
availableJoints = new string[]
{
"Head" ,

"rElbow", "rWrist" , "rShoulder",
"lElbow", "lWrist", "1lShoulder",
}i

joints = new Dictionary<string, GameObject> ();
foreach (string joint type in availableJoints) {
if (joint type == "Head") {
GameObject tmp = (GameObject)Instantiate

(jointHeadPrefab, Vector3.zero, Quaternion.identity);
tmp.SetActive (true);
joints.Add(joint type, tmp);

} else {
GameObject tmp = (GameObject)Instantiate

(jointPrefab, Vector3.zero, Quaternion.identity);
tmp.SetActive (true);
joints.Add (joint type, tmp);

connections = new GameObject[5];
for (int 1 = 0; 1 < connections.Length; i++)
{
connections[i] =
(GameObject) Instantiate (connectionPrefab, Vector3.zero,
Quaternion.identity);
connections[i].SetActive (false);

}

jointConnections = new stringl[5, 2];

{
jointConnections[0, 0] = "lWrist";
jointConnections[0, 1] = "lElbow";
jointConnections[1l, 0] = "rWrist";
jointConnections[1l, 1] = "rElbow";
jointConnections[2, 0] = "lShoulder";
jointConnections[2, 1] = "lElbow";
jointConnections[3, 0] = "rShoulder";
jointConnections[3, 1] = "rElbow";
jointConnections[4, 0] = "lShoulder";
jointConnections[4, 1] = "rShoulder";
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}

// Update is called once per physics step
void FixedUpdate () {
testHeadandHandFromDict () ;

}

vold testHeadandHandFromDict () {
string answer = BluetoothAndroid.me.Message;

if (answer == null) {
state.text = "null";
return;

}

//update Jjoints-points;
foreach (string joint type in availableJoints) {

//answer = BluetoothAndroid.me.Joints [joint type];
BluetoothAndroid.me.Joints.TryGetValue (joint type, out

answer) ;
if (answer == null)
continue;
if (answer.StartsWith (" (") && answer.EndsWith (")"))
{
answer = answer.Substring (1, answer.Length -
2);
} else if (answer.EndsWith ("?")) {
answer = answer.Split ('?') [0];
string[] positions = answer.Split (',"'");
// store as a Vector3
Vector3 result = new Vector3 (
float.Parse (positions
[01),
float.Parse (positions
[(11),
float.Parse (positions
[21));
// fix the problem with the width of the joints
// result += new Vector3(0f, 0f, +0.007f);

if (jJoint type == "Head") {
JointRepositionCalc (joints[joint type],
result + new Vector3 (0.0f, 0.03f, 0.0f), joint type);
transform.position =

joints[joint type].GetComponent<Rigidbody> () .position;
} else {
if (joint type == "lCollar")
result += new Vector3 (0.0f, 0.05f,
0.0f);
if (joint type == "lShoulder™ || joint type
== "rShoulder" )
result += new Vector3(0.0f, -0.03f,
0.0f);
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if (joint type == "rWrist" || joint type ==

"lWrist") |

GameObject rElbow obj;

joints.TryGetValue ( "rElbow", out
rElbow obj);

result +=
(Vector3.Normalize (rElbow obj.transform.position -result) ) * -0.05f ;

}

GameObject cur joint;

joints.TryGetValue (joint type, out
cur_joint);

JointRepositionCalc (cur joint, result,

joint type):
}
}
}
// update connections
for (int 1 = 0; 1 < jointConnections.Length/2; i++) {
Vector3 delta = joints[jointConnections|[i,
1]].transform.position -
joints[jointConnections|[i,
0]].transform.position;

if (delta.magnitude > 0.01f)
{

connections[i].transform.position
joints[jointConnections[i, 0]].transform.position;

connections[i].transform.rotation
Quaternion.LookRotation (delta) ;

connections[i].transform.localScale = new
Vector3 (connections[i] .transform.localScale.x,
connections[i].transform.localScale.y, delta.magnitude);

if (!connections[i].activeSelf)
connections[i].SetActive (true);
}
else

{

connections[i].SetActive (false); //joints are
too close, no need to render

}

void JointRepositionCalc (GameObject jointPhysics, Vector3
jointPos, string joint type) {

if (jJoint type == "Head") ({
Vector3 next pos = Vector3.Lerp
(jointPhysics.GetComponent<Rigidbody> () .position, JjointPos, 0.28f);

if ((next pos - jointPhysics.GetComponent<Rigidbody>
() .position) .magnitude > 2.4f * Time.deltaTime) {
next pos = Vector3.MoveTowards
(jointPhysics.GetComponent<Rigidbody> () .position, jointPos, 2.4f *
0.9f * Time.deltaTime) ;
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}
jointPhysics.GetComponent<Rigidbody> () .MovePosition

(next pos);
} else {
Vector3 next pos = Vector3.Lerp

(jointPhysics.GetComponent<Rigidbody> () .position, jointPos,
lerp factor.value);

if ((next pos - jointPhysics.GetComponent<Rigidbody>

() .position) .magnitude > max speed.value * Time.deltaTime) ({
next pos = Vector3.MoveTowards

(jointPhysics.GetComponent<Rigidbody> () .position, jointPos,
step size.value * Time.deltaTime);
state.text = "Moving hand fast!!";
} else {
state.text = "Moving hand slow!!";
}
jointPhysics.GetComponent<Rigidbody> () .MovePosition
(next pos);

}
}
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