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BBenenne

IIpurnacuts aBTopa B npoekT admin@tmsoftstudio.com

HononnenHas peanbHOCTh (Augmented Reality) He sBiisieTcs KaKORM-TO HOBOW TEXHOJIOTHEM,
HO ee IpUMeHeHre ObUTO 3aMedeHO MIMPOKOM MyOIMKo¥ ¢ nosiBiieHreM urpsl Pokemon GO, kotopas
nokazasa, 4yto TexHonorusi AR umeer 6osnbioi noreHuuait. [lomumo urpsl Pokemon GO, Takue
TexHoslornu kak Google Tango n Microsoft HoloLens takxe Haxondrcs Ha nepenHem kpae AR.

«JlononHeHHasi» O3HAYaeT cieNaTh He4To Oosee CIOokKHOEe, M00aBiss YTO-TO K 4YeMy-To.
«PeasbHOCTb» 3TO COCTOsIHME Bellel, KaKk OHU Ha CAMOM JieJie CYIIEeCTBYIOT.

Hanpumep, cuiena m3obpaxenusi kKamepsl fononHsiercs: 3D Android norotunom B BepxHeil
yactu. Vimeiite B BUy, YTO JOMOJHEHHAs PeaIbHOCTh HE OPAaHUYMBAETCS TOJIBKO M300paXeHUEM,
TaKKE€ BO3MOXHBI 3BYK U APYI'€ CEHCOPHBIE YCOBEPIIEHCTBOBAHUS.

HononHeHHas peasbHOCTh (AR) HakyIaABIBaeT KyCKA BUPTYaJbHOTO MHMpa Ha PEAJIbHBIA MUP
(B ommuue OoT BUpTYyasbHOU peasibHOCTH (VR), KOoTOpas 3aMeHseT pealbHbli MUP BUPTYaJbHBIM
MUPOM). [I1s1 MOOMJIBHBIX YCTPOWCTB, 3TO HPOCTO O3HAYAeT YJIyulleHHe TOro, YTO BBl MOXETE
BUZIETh Yepe3 Kamepy ycrpoucTBa. Harprmep, Bbl MOKETE HaBECTH Ballly KaMepy Ha Ioctep (puiibma
Y TIOCMOTPETh €ro TPesiep, WM Bbl MOXeTe HABECTH Kamepy Ha 3Be3[dy B HeOe M y3HaTb ee MMsl.
Tak 4t0, B 0cHOBHOM AR cBOIUTCA K creayomum TpeM ocHOBHBIM BorpocaMm: I'JIE nokaszare YTO
n KAK.

['IE moxeT BKJIOUath B ceOs1 TaKMe 00JIaCTH, KaK cornacoBaHue 2-D n3o0pakeHui 1 uX oTciie-
’KMBaHUe, cornacoBaHue 3-D 0ObeKTOB M MX OTC/IeKMBaHUE, OOHAPYXKEHUs JIULl U UX OTCIIEKUBA-
Hue, SLAM (Simultaneous Localization and Mapping), orciie:xnuBaHie MECTONOJIOKREHUSA (C TOMO-
mipio GPS, akcenepomerpa, komnaca, rupockona). Muorna, I'JIE 310 HU4ero 6osbliie, Kak HEKOTOpbIE
3apaHee onpezaeaeHHble ToUku Mecrononoxenus Points of Interest (POIs).

C npyroii croponsl, YTO n KAK moxer ucnonb3oBars peHIepUHT 3-D Monenu, aHuMaruo
u oOHapyxeHHe xectoB. B obmem, UYTO moxer ObITh 000 YacThio LUGPOBOH MH(MOpMAIN
(HarpuMep, TEKCT, N300pakeHNe, BUAEO), C KOTOPHIMH TOJIb30BATEIh MOT Obl MIMETh BOSMOKHOCTb
B3aMMOJEVICTBOBATh (HalIpUMED, IOBEPHYTH WU NIEPEMECTHUTD).

Hcnons3yst cMaptoH B KadecTBe mpumepa, AR TexHomorus paboraer ¢ MOMOUIbIO TPHJIO-
’KeHUs1, KOTOPOE BBHITIOJIHSET MOMCK MapKepa, Kak MpaBHUJIO, YEpHO-ONIOro MTPUX-KOoAa W [Ipy-
roro uzoopaxenus. [locie Toro, kak Mapkep HailieH, Ha Mapkep 3aTeM HakJagpiBaeTcs: 3D-00beKT.
C nomorpio kamepsl TeseoHa, OTCIEKUBAs OTHOCUTEIIBHOE TOJIOKEHUE YCTPOMCTBA M MapKepa,
T0JIb30BATEN b MOXKET XOAUTh BOKPYT MapKepa U MpocMaTpuBaTh 3D-00BbEKT CO BCEX TOUYEK 3PEHHUS.
ITO 3aHUMAET MHOTO PECYPCOB, TaK KakK TelIe(OH JOIKEH OTCIIEKUBATh CBOE TOJIOKEHUE, a TaKXKe
MIOJIOKEHHE MapKepoB, YTOObI 3D-00BEKT BHIIIISIEN TPABUIIBHO.

Takue urpsl, kak Pokemon GO, paGoraioT HeMHOro no-gpyromy. Bmecro ucrosnb3oBaHus
(pm3myUeckoro Mapkepa ¢ IpUBSI3KOM K HEMY BH3yasln3auuu oobekra, Pokemon GO mpocro oTo6-
paxaer 3D-00beKT B BUIOMCKaTeNe Kamepsl. Mcnonb3ys stoT meton, Pokemon GO He npenocras-
JIIET BO3MOXXHOCTb XOIUTh BOKPYT ITOKEMOHOB, KaK TPaJULIMOHHOE UCIIOIb30BaHUE TeXHOIoruu AR.
Ha camoM jienie, B 3TOM UTpe HET HUKAKOTO OTCIIEKMBAHUSA JUCTAHIIMH, BBl MOXKETE CBOOOTHO XOAUTh
BOKPYT, Y IIOKEMOH BCE PABHO OCTaHETCS HA TAKOM K€ PAcCTOSIHMM OT Bac, IO Te€X MOp, NOKA BbI
He TOMi/IeTe B MPABUIILHOM HAITPaBJICHHUH. DTOT METOJ MOKET B KOHEUHOM UTOre OBITh Oosiee 00Imm
CIIOCOOOM peaT3aliy IOTIOTHEHHON peabHOCTH B MOOMJIBHOM IIPOCTPAHCTBE.

Texnonorus Google Tango oGecnieurBaeT GoJiee CIOKHYIO PeaTn3alHio JOMOJTHEHHON peab-
HOCTH JUISI MOOWJIBHBIX YCTPOWCTB, TaK Kak Tango yCTpOWCTBO MMeeT crienMajibHOe 000pyAOBaHHE
aJ1s1 3Toro. Tango yCTpOMCTBO UCIONB3YeT KOMIBIOTEPHOE 3pEHHE, YTOObI OTCIIEKUBATh IBUKEHUE,
MMeeT INIyOMHY BOCIIPUSATHUS U M3y4YaeT NMPOCTPAHCTBO BOKPYT BAC AJIsl CAMOCTOSTESIbHOTO MCIPaB-
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JeHus aeranedd. Tango ycTpoMCTBO BKJIOUAET B ce0sl CTAaHIAPTHYIO Kamepy, Kamepy OOHapyXKeHUsI
JBVDKEHU I PHIOWH I71a3 M JaTYKK TITyOWHBI.

Io criocoOy nMpUBSI3KM BUPTYAIbHBIX OOBEKTOB K peajlbHOMY MHpPY, AR cructeMsl MOKHO paszie-
JIMTH Ha 1B THIA — OCHOBAHHbBIE HA CEHCOPaX ¥ OCHOBaHHbIE HA KOMITIOTEpHOM 3peHuu. AR mipusio-
JKEHUsI, OCHOBaHHbIE Ha CEHCOpax, UCMofb3yloT GPS, akcenepomeTpsl, MArHUTOMETPBI M THPOCKOIIBI
IJIsL OTIpeiesieHrs] TI00ATbHOM TO3UIIMY TIONhb30BaTeNIsl B PEJIbHOM MUpPE Y MMEIOT OrpaHUYeHUsI
10 UCTIOJIb30BAHUIO BHE TIOMEIIEHHS 1 CKOPOCTH TepeMEIeHu s TI0JIb30BaTesl M3-3a 3arla3/ibIBaHuUsI
nepenaun GPS nHdopmanun. AR npuioxkeHusi, OCHOBaHHbIE HA KOMIIBIOTEPHOM 3PEHUH, HUCTIONb-
3yI0T KaMepy YCTPOMCTBA JJIsl KOMITBIOTEPHON 00pabOTKM M300pakeHHsI M PErUCTPALlA BUPTYallb-
HOTO0 OOBEKTa B pealbHOM MUPE ¥ UMEIOT OrpaHUYEHHUs] TI0 MOIITHOCTH MCIIONb3yeMbIX YCTPOKCTB,
TaK Kak KOMIBIOTepHast 00paboTKa U300pakeHUs] Kamephl MOTpedIisieT 3HAUYNTETbHbIE PECyPCHI.

CylecTByeT HeCKOJIBbKO CIOCOOOB pa3padOTKU MPUJIOKEHUH C JOTMOJHEHHOW PealbHOCTHIO,
OT HaTMBHOM pa3padoTku B Android Studio 10 UCronb30BaHUs TaKMX IBUKKOB, Kak Unity. Ha cero-
JOHSIIHUHT JeHb JOCTYITHBI HECKOIBKO AecATKOB SDK mist paspadotku AR npuioxeHu, HIKe repe-
YHCJIEHbl HEKOTOPbIE U3 HUX:

Vuforia — pazpadoran kommnanueir Qualcomm. 1ot SDK KoMITbIOTEpHOTO 3peHus ooecrnevu-
BaeT pa3pabOTKy MPUJIOKESHUH C JJOTIOIHEHHOU pealbHOCThI0, OCHOBAHHOM HA OTCJIC)KUBAHUH MapKe-
pos, 1151 Android u OC 10S ¢ nopaepxkoit Unity. Vuforia nogaepxuBaeT HECKOJIBKO 11eJIeid OJIHO-
BpeMeHHO, Smart Terrain (peKOHCTPYKIMS (PU3UYECKOT0 MHUpaA), a TAKKE JIOKAIbHBIE U 0OJavuHbIe
0a3bl JAHHBIX.

FastCV Computer Vision SDK — pa3zpadoran kommnanueit Qualcomm. ObecnieunBaer pacrio-
3HaBaHUE KECTOB, OOHAPYKEHHE, CIIeKEHNE U PACTIO3HABAHME YEJIOBEUECKOTO JIMIA, PACTIO3HABAHUE
1 OTCJIC)KUBAHUE TEKCTa, JONIOIHEHHYIO0 peaibHOCTh. buonmoreka FastCV npencrasisier co0oi orTH-
MU3UPOBAHHYIO ISl MOOMJIBHBIX YCTPOWCTB OMOMMOTEKY KOMIIBIOTEPHOTO 3PEHHUS], BKJIOYAIOIIYIO
B cebs1 HanboJee 4acTo MCHob3yeMble (DYHKIIMU 00paOOTKM KOMITBIOTEPHOTO 3pEHUsI ISl UCTIOJb-
30BaHUs B IIUPOKOM CHEKTPEe MOOUJIbHBIX YCTPOKCTB.

OpenCV (Open Source Computer Vision Library) — 6uOnmoTeka KOMITBIOTEPHOTO 3PEHUS
Y MAITMHHOTO OOYYeHUsI C OTKPHITHIM UCXOMHBIM KoioM. OpenCV obecrieunBaeT ooIyo nH(ppa-
CTPYKTYPY [UIsl IPUJIOKEHUI KOMITBIOTEPHOTO 3PEHUSI.

ARToolKit — 6uOmrMoTeka KOMITBIOTEPHOTO 3peHH s, 00eCIIeUnBAaoINas HaJIeKHOE OTCIICKUBA-
HHE MapKepoB, BKJII0Yas OTcIexrnBaHue n3oopaxenuit Natural Feature Tracking, mognep:xky kammo-
POBKHM KaMmepbl, OMTHOBPEMEHHOE OTCJIeKMBAaHUE M MOAAEPKKY CTEpeo KaMephbl, MYJIbTUS3BIYHOCTb,
ONTUMM3AIIUIO JJISI MOOUJIBHBIX YCTPOUCTB, TonHYyIo mognepkky Unity3D u OpenSceneGraph.

OpenSpace3D - saBisieTcss «CBOOOAHBIM MPOrPaMMHBIM OOeCTiedeHueM» ISl Pa3BUTHS TTPO-
eKTOB BUPTYaJIbHOM M J0NOHeHHOW peasibHocTh. Llens OpenSpace3D coctout B TOM, YTOOBI JEeMO-
KpaTu3upoBath 3D-MpUsIokeHNs peaibHOrO BPEMEHH U MPE0CTaBUTh MHCTPYMEHT TSl BCEX TBOP-
YEeCKHX YMOB, a He TOJIbKO pa3zpadorurkoB. OpenSpace3D nogiepxuBaeT qBa MeTosa JONOITHEHHOM
peanbHOCTH 1151 co3nanust AR-nipunoxkenuii. OOHapyXeHue MapKepa, MO3BOJISIONIEe OTCIICKIUBATD
MIPOM3BOJIBHOE N300paKeHUE C TIOMOIIIBIO0 KaMephl, M OOHapyKeHHe Aruco pernepHoOro Mapkepa, 4ro
TIO3BOJISIET JIeJIaTh OBICTPbIE MPUJIOKEHH S C TOMOIIIBIO HECKOJIBKMX MapKepoB, a TAKXke UCIIONIb30BaTh
MX B KaUeCTBe MaTepuajibHOro uHTepderca.

BeyondAR - mnarcdopma npemyiaraet pecypchl Juisi pa3paboTKU MPUIOKEHUH C JAOTOHEH-
HOW peajibHOCThIO, OCHOBAHHOI Ha reopacrnoyiokeHnH Ha cMapTdoHax U maHnierax. C nmomolnso
HECKOJIbKUX CTPOK KOJa MOKHO cO37aBaTh 2D-00beKThl, 4TOOBI YBUIIETh HX Yepe3 Kamepy.

Beyond Reality Face Nxt — mardopmMa no3BossieT co3aaBarh BeO, MOOWIbHBIC U HACTOJILHbIC
MIPWIOKEHUsI, OTCJISKMBAIOIIME YEJIOBEUECKOe JIUIIO, ¢ Ucnoib3oBaHueM Actionscript umm HTMLS5/
Javascript.

VISION SDK — mojmHOCThIO HacTpamBaeMmasl, Jierkasi B MCIHOJIL30BaHUM OWMOIMOTEKa Tpej-
CTaBJICHUI JJOTIOTHEHHOM peabHOCTH, KOTOpas MO3BOJsieT BKIoUeHne AR B moboe mpusiokeHue
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s Apple wim Android ycTpoiicTB 6€3 HEOOXOAMMOCTU OBITh SKCIIEPTOM B MPOrPAMMHUPOBAHUM.
C VISION SDK mo60oe MOOUIbHOE MPUIIOKEHHE MOXKET OBbITh YJIYUIIeHO Oiarofapsi TOl TeXHO-
JIOTHH, KOTOpasi UHTErpupyeT U poBy0 HH(POPMAIIHIO B OOIINI BU OKPYXKAIOIIETO MPOCTPAHCTBA
€CTECTBEHHBIM 00pa30M.

ARLab — 6omnbiire, yem ipocto SDK, ARLab Takxe umeer 3D-/1BUKOK, KOTOPBIT MOXET ObITh
WCIIONb30BaH 11 co3nanus AR-npunoxenuii. ARLab He sBisieTcss OecruiaTHBIM, W TIpejyiaraet
HECKOJIbKO Pa3JIMYHBIX BAPUAHTOB IIEH B 3aBCUMOCTH OT TOTO, Kakve (DYHKITUH BBl XOTHUTE BKJIIO-
4yuTh B Baie npuioxenue. ARLab obecrnieurBaeT BUpTyasbHbIe KHOIIKHU, OTCIIEKUBAHUE N300paxe-
HUS ¥ COTIOCTaBJICHHE N300paKeHUSI.

Wikitude SDK — rmiatHasi, BKJII0YaeT B ceOs pacrio3HaBaHue 0Opa30B M OTCIICKUBAHUE, PEHIe-
punr 3D mozenei, BUaeo ¢ HajloxkeHueM, AR, OCHOBaHHOE Ha MECTOIOJIOKEHUHU, 1 MHOTOE JIpyroe,
nogyepxkuBaer Android, i0S, Smartphone, Tablet, Smart Glasses, Cordova/PhoneGap, Titanium,
Xamarin.

Intel RealSense SDK — tpedyer Hammuus apyx kamep User Facing (SR300) and World Facing
(R200), obecrieunBaeT pacro3HaBaHKe KeCTOB, Jivll, 3D CKaHUpPOBaHWE CTAIIMIOHAPHBIX OOBEKTOB,
ynaneHue (oHa, OTCIeKMBaHNE OOBEKTOB, paclio3HaBaHUe peur (TpedyeT HATMUIHs TOJIBKO MHUKPO-
dona), coznanue muGpPOBOro MpecTaBiIeHUsT HAOMIAaeMON Cpe/lbl M OIIeHKA TIOIOKEHUsT KaMepbl
B peaJIbHOM MacIlTadbe BpeMeHH, yiydiieHue (otorpaduil 1 BUAEO 3a cyeT ucronb3oBanus 3D riy-
OWHBI.
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Vuforia

Jnst ucionp3oBanus Unity B pazpadotke AR npunoxenuii, B kKauecTBe MepBoro mara, Heoo-
xoguMo ckadatb 1iargopmy Unity. ITocne ycranoBku, orkpoite Unity U co3gaiTe HOBBIM IIPOEKT,
IIpY 9TOM yOequTech, uTo BeiOpaHa onust «3D». 3akpoiite Unity.

3arpysute Vuforia Unity Extension m aBaxiael KJIMKHUTE Ha (paiine *.unitypackage. Ilpu
otkpeiTin Unity, BeiOepere co3nanubiii npoekt. immoprupyiite Vuforia Unity Extension B poexT.

Import Unity Package @

vuforia-unity-6-0-114

™, B license_3rdpartynotice txt TEW

I [ | link.xml HEwW |
¥ [ G5 Plugins
¥ [ &8 android

I | | AndroidManifest.xml

v b Galibs
¥ [ G5 armeabi-v7a
I [ ]libvuforia.so (MEW |
[+ DIib‘l.l’ufnriaUnit',rPIa',rer.sn [ FEW |
¥ [ |libvuforiaWrapper.so [ HEM |
v i Esrc
¥ o & com
¥ [ 55 vuforia
¥ [ 55 vuforiaUnityPlayer
[+ DDebugLug Java [ FEW |
[+ Dcrlentatmnutlllt',r]ava | MEW | -
= ] Iy e o 2 s

[T] [W] [ Cancel H Impnr‘t]

Vnanure u3 ciiensl Main Camera u niepetanure B ciieHy kamepy ARCamera B marnke Assets/
Vuforia/Prefabs okna Project.

B okne Inspector otkpoiite cBoiictBa ARCamera.

[TonyurTe NMLIEH3MOHHBIN KJTIOY AJis1 IPUJIOKEHUs Ha caiite Vuforia ¥ BCTaBbTe €ro B Moie
App Lisense Key.
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| o E3EESIo] EEraEr T [ s N Account - |

oy ol =
TR — 30| % || 7| Biemes - (G

- —

ITomectum kamepy B Hayasio koopausat Position 0, 0, 0, Rotation 90, 0, 0.

Ha caiite Vuforia co3naiite 6a3y TaHHBIX MapKepoB, K KOTOPbIM OyIyT MpUKpervisaThes 3D-
00BbeKTHI. 17151 3TOro HyXHO HaxkaTh KHOMKY Add Database Bo Bkianke Develop/Target Manager.

Cpenaiite ¢otorpaduio Kakoro-ioo mnpeamera u ¢ omorpbio kHorku Add Target 3arpy3ute
n300paxeHne B a3y MapKepoB.

C nomomipio kHomku Download Database ckauaiite 6a3y MapKepoB M JBaXKIIbl KJIMKHUTE
Ha ckayaHHoM Unity nakere. Mnoptupyiite mapkepsl B Unity mpoekT.

e~
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Ho6asum 3D mozenb, KOTopyto OyeT IpuKperuiaTh K Mapkepy. s storo B Unity oTkpoem
okHo Window/Asset Store u ckauaem Unity naket ¢ 3D monensamu. IMnoprupyeM ckadaHHBIN IAKET
B Unity npoexT.

N3 nanku Assets/Vuforia/Prefabs okHa Project meperamum B crieHy oObekT Image Target
B no3unmio Position 0, -10, 0, Rotation 0, O, 0.

B cBoiictBax Image Target B okHe Inspector B pa3zene Image Target Behaviour B mone Database
BBIOEPEM MMITOPTUPOBAHHYIO 0a3y MapKepoOB M YBUAMM Hallle H300pakeHHe B CIICHE.

7@ [ Image Target B_E:haviuur {Scrlr.lt] ﬁ £+
Script ImageTargetBehaviour a
Type | Predefined &
Database [ markers s
Image Target | IME5_20160903_102545 &
Width 12
Height 7.291553

[epetamum B ciieny 3D monens, MnoptupoBaHHyio u3 Asset Store, B nosutuio Position O,
0, 0, Rotation 0, 0, 0. B none Scale cBoiicTB Monenu nmogdepeM MacuITad MOJIE OTHOCHTEIIBHO
Harero Mapkepa. B okne Hierarchy meperammm monenb B y3en ImageTarget u Takum o6paszom crie-
JlaeM MOJIeJTb JIOYepHUM 00beKToM oObekTa Image Target.

= Hierarchy | - -
Create = | (arall
'Q scene® E
¥ ARCamera
- Camera
¥ ImageTarget
P Robot Kyle
Directional Light

Teneps, korga mapkep Image Target Oyner oOHapyKUBaThCsl KAMEPOW MOOMIIBHOTO YCTpPOW-
CTBa, Bce JouepHue 00beKTh Mapkepa Image Target Takxe OyayT MOSIBIATHCS B Kamepe.

AxTtuBupyeM 6a3y MapkepoB 11 kamepbl ARCamera. [{ns storo B cBoiictBax ARCamera
B okHe Inspector B paznene Dataset Load Behaviour Beibepem Load markers Database u Activate.

11
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Cobepem Unity mpoekT B BuAe npuioxeHus s Android ycrpoiictsa. It 3TOro B MeHIo
File BeiOepem Build Settings, Beioepem miatgopmy Android u kHonkoir Add Open Scenes nodaBum
CO3/IaHHYIO CLIEHY.

KHorka Player Settings oTKpbIBaeT OKHO HACTPOEK COOPKH MPUIIOKEHHUS.

12
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L] Inspector

@ Playersettings g
Company Mame [trmsoftstudio ]
Product Name | AR Unity |

Default Icon

Default Cursor

Cursor Hotspot )([U ]Y[U |

L | # |

Settings for Android

Resolution and Presentation

Other Settings

|
|
| Splash Image
|
|

Publishing Settings

B none Company Name BBezieM cBoe ums, B pasaeie Other Settings B nosie Bundle Identifier
BBeJIeM UM TakeTa, cocrosiee u3 nojeir Company Name u Product Name.

L] Inspector

Other Settings

Rendering

Rendering Path* [ Formard i)
Auto Graphics API aal

Graphics APIs

— OpenGLESZ

LA =

Multithreaded Rendering™ [

Static Batching [

Dynamic Batching [

GPU Skinning* [l

Graphics Jobs (Experimer| |
Virtual Reality Supported ||

Protect Graphics Memary [

Identification

Bundle Identifier |com trsoftstudio. AR Unity |
WVersion* [1.0 |
Bundle Version Code 1 |
Minimum API Level | Android 2.2.1 'Gingerbread' (API lei# |

Haxxmewm kHonky Build u coxpanum APK paiin.
13
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Ycranosum APK aiin Ha MoOuibHOe ycTpoiicTBo. Ternephb nmpy HaBeeHUH KaMephbl YCTpOu-
CTBa Ha paHee cpoTorpapupoBaHHBIN MTpeAMET, OyIeT MOABIATHCS BUpTYyasibHast 3D monenb.
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ARToolKit

ARToolKit siBisieTcst GUOIMOTEKO KOMIIBIOTEPHOTO 3peHus, KOTopasi odecrieunBaeT (DyHKIIU-
OHaJIbHBIE BO3MO)KHOCTH OTCJIEKMBaHMS, HEOOXOIMMBIE JUISl CO3[JaHUsl MPUJIOKEHUI JOTOIHEHHON
peabHOCTH.
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ARToolKit muiarun gast Unity

ARToolKit miarun ns Unity MoxkHO ckavyath Ha crpanuiie https://artoolkit.org/download-
artoolkit-sdk#unity.

Bonee akryayipHylo U cTabwibHYyI0 Bepcrio TuiarmHa it Unity MoxHO ckavaTh Ha GitHub
https://github.com/artoolkit/arunity5.

[Tocne ckaunBanus nakera otkpoeM Unity ¥ co3naaumM HOBBIA 3D mpoekT.

B menio Assets Beioepem Import Package/Custom Package, oTkpoem u uMIoptupyeM cKayaH-
HBbIU I1AaKET.

Import Unity Package @
ARUnity5-5.3.2
- ﬁhssets -
¥ [+ G5 ARToolKit5-Unity (HiEW |
W =] CHANGELOG .txt [ NEwW |
¥ | G§Example Scenes [ FEW |
[« €} BarcodeScene.unity [HEW |
[+ QCubemarkerScene.unitv [ FEW |
[+ QMuItimarkerScene.unity | MEW |
[+ QSimpIeNFI’Scene.unit',r [ FEW |
[« €} simpleScene.unity [ HEM |
[+ QStereuﬂpticalScene.unit',r [ FEW |
[« €} stereoScene.unity [ HEM |
[+ QTquarkerScene.unity [ FEW |
[« € TwoNFTMarkerScene . unity [ FEW |
¥ | GFExamples [ FEW |
v [+ G5 Fisticuffs [ FEW |
¥ & &5 Animations CED |
e T e e e e e
All Mone l Cancel H Impnr‘t]

B cuene Unity npoekTa ygaanm Bce 00bEKTHI U ¢ omolibio MeHio Create/Create Empty co3na-
oM o0bekT GameObject, kotopblii HazoBeM ARToolKit.

Itor 00BEKT Oymer comepxkarb aBa AR KoHpurypaimonHsix oObekta ARController
u ARMarker. ITostomy neperanmm ux u3 nanku Scripts B 00bekT ARToolKit.
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ARController ckpunt oTBeuaer 3a Bue0-(poH U 3a co3aHue U yrpasieHue AR oTciexuBa-
HHEM.

ARMarker ckpunT obecrieurBaeT Mapkep OTCIICKMBAHUS, K KOTOpoMy INpukperuisiercs: 3D
Mozenb. B none Marker tag BBejeM uaeHTU(PUKATOP MapKepa.

v [c| ¥ ARMarker (Script) [ES
‘Marker tag  markerd |
up e

T".I'pl! : ;[Equir! =]
Des ::r'r.pt'inn, ﬁinglz:ﬁﬂ- pattern .
Pattern file [ patthira i
it .08 1

Cont. pose estimation W
» Filter Options
uPattern 0, 0.080 m

IMo ymomyanuioo TUn Mapkepa Square, M W300pakeHHE MapKepa YCTAHOBJICHO W3 MarKH
Resources/ardata/markers.
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JI7151 MCTIONB30BaHUS 9TOTO MapKepa, M300pakeHUe HYKHO pacrieyarars U3 Karajgora ARUnity-
tools\doc\patterns jononHutebHOro Habopa nHcTpyMeHnToB Additional Unity Tools, KOTOpbIil MOKHO
ckauarb Ha crpanuue https://artoolkit.org/download-artoolkit-sdk.

Hpyroi Tun mapkepa 3to Square Barcode. Square Barcode 310 u3obpaskenue, umeroiee 1mad-
JIOH, NIPEIOTIpeAeIEHHBIN 17151 pacnio3HaBaHus1 Oubnuotexoir ARToolKit, B BUe MaTpHLIbl U3 YEPHBIX
1 OesbIX KBaJpaToB. Mcronp30BaHue JaHHOTO THIA MapKepa YCKOPSIET ero paclo3HaBaHUE KaMepoil
1 oOecrevrBaeT HaiekKHOCTb ero UICHTU(PHUKALIUH.

Hns pacnieyatku mapkepsl Square Barcode Haxondrcs B karasiore ARUnity-tools\doc\patterns
JOMOJHUTEbHOro Habopa uHcTpymeHToB Additional Unity Tools.

Hna wucnonb3oBanuss Mmapkepa Square Barcode B cpoiictBax ARController ckpunra
B pasgmene Square tracking options B mone Pattern detection mode BbiOepem
AR_MATRIX_CODE_DETECTION, a B nose Matrix Code Type BbiOepem Tl HAOOpa MapKepOB.

18



T. Mamnuus. «Pazpadorka Android-npunoxenuii ¢ Augmented Reality»

¥ Square Tracking Options

Template size:

Template count max.:

Marker borders:
Border size:

16

23

| Black Region

A

0.25

Pattern detection mode| AR_MATRIX_CODE_DETECTICH

Matrix code type:

A

[ AR_MATRIX_CODE_3x3

A

Image processing AR MATRIX_CODE_3:3

P NFT Tracking Optii

b Application Option
v || ¥ ARMarker |

AR_MATRIX_CODE_4:4
AR_MATRIX_CODE_3:5_PARITYGS
AR_MATRIX_CODE_3:3_HAMMINGE3S

Marker tag AR_MATRIX_CODE 44 BCH 13 9 3
uip AR_MATRIX_CODE 4x4 BCH 1355
Tvpe | Square Barcode A |

B croiictBax ARMarker ckpunra B niosie Type Bbidepem Square Barcode, B mosie Barcode ID
BBEJIEM HOMEP MapKepa 13 Habopa.

Crnenyrommii Tvn Mapkepa 310 Multimarker, cocrosimmii U3 MHOXECTBa MapKepoB Square
Barcode ms npukperuienust k ogHomy 3D o6bekty. s pacniedarku Mapkepsl Multimarker Haxo-
nstcs B kKarasore ARUnity-tools\doc\patterns pomonauTeTBHOTO Habopa MHCTpyMeHToB Additional
Unity Tools. ITpeumymiectBo ucnosnb3zoBanuss Multimarker cocTout B MOBBIIIIEHHOW YCTOMYUBOCTH
K OKKJIIO3WH, JIa)Xe KOrja OIMH MapKep 3aTeMHsIeTCs, APYrod MapKep BCe paBHO BUIEH, a TaKke
B 9 (PEeKTUBHOM MOKPHITUX OOJIBIIEr0 ONTUYECKOTO YIJIa, YTO MPUBOAUT K YMEHBIIIEHHUIO OITHOOK.

g ucnonb3oBanusi Mapkepa Multimarker B cBoiictBax  ARController  ckpunta
B pasgmene Square tracking options B mone Pattern detection mode BeiOepem
AR_MATRIX_CODE_DETECTION, B cBoiictBax ARMarker ckpunta B moie Type BoiOepeM
Multimarker, B one Multimarker config. BBegeM umsi KOH(pUTYpalMOHHOTO (haidia U3 KaTajora
StreamingAssets.

Square Tracking Options

Template size: 16

Template count max| 25

Marker borders: | Black Region

Border size: 0.25

Pattern detection mec AR_MATRIX_CODE_DETECTION
Matrix code type: | AR_MATRIX_CODE_3x3

Image processing m| AR_IMAGE_PROC_FRAME_IMAGE

P NFT Tracking Options

b Application Options
¥ @ v ARMarker (Script)

Marker tag markerd

uID 219

Type | Multimarker

Description Multimarker &R configuration

Multimarker config. multi-barcode-4x3.dat

¥ Filter Options
Pattern 0, 0.040 m Pattern 1, 0.040 m Pattern 2, 0.040
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Cnenytomuii Tun mapkepa 310 NFT mapkep. @ynkims Natural Feature Tracking (NFT) no3-
BOJISIET PacIiO3HABATh M OTCJIEKUBATh OOBIYHOE M300pakeHHe, KOTOPOe He CONEPKUT Mpeaonpesie-
JIEHHbIE MapKephl.

Hns pacneuarku npuMepbl NFT mapkepos Haxonsrcs B katajore AR Unity-tools\doc\Marker
images JononHuTeIbHOro Habopa uHcrpymeHToB Additional Unity Tools.

s ucnons3oBanuss NFT mapkepa B cBoiictBax ARMarker ckpurira B nosie Type BoiOepem
NFT, B none NFT dataset name BBeieM UMs1 Ha0opa JaHHBIX U3 Kartayiora StreamingAssets.

¥ @ ¥ ARMarker (Script) G %,
Marker tag markerd
(hy] 318
Type | MFT t]
Description MFT dataset

MFT dataset name  agibraltar

MFT marker scalefac 1

b Filter Optians

ITpumepsl ClLieH, CO3AaHHBIX C UCIIONB30BAHUEM PA3IMYHBIX TUIIOB MAPKEPOB, MOKHO IIOCMOT-
perb B Karajnore Example Scenes.

Coznaaum cBoi Mapkep, K KOTOpoMy OyaeT mpukperuisatbest 3D mozens.

Jlnst aToro cpororpadupyem 1 COXpaHUM jpeg n300pakeHre MpeaMeTa, KOTOPBI OyleT City-
#uTh NFT mapkepom.

[MepemecTum n300pakeHue B Manky bin Karajora JOMOJHUTEIRHOIO HAOOpa MHCTPYMEHTOB
Additional Unity Tools, B koTopoii HaxoauTcst uHCTpyMeHT genTexData. exe reneparin NFT Habopa
JaHHBIX

B xomanHO# cTpoke HabepeM:

genTexData. exe image.jpeg

Jlanee B mporecce reHeparyy Hy)KHO OyAeT BBECTH YPOBEHb U3BJICUCHHS XapaKTEPHBIX TOUYEK
M300pakeHNs], a TAK)Ke TUANa30H pa3pelreHns N300pakeHusl, B KOTOPOM XapaKTepHbIe TOUKH H300-
paxkeHus1 OyayT U3BJIEKATHCS TP MPUOIVIKEHUN WM YAAJIEHUN KaMephl.

IMocne okonuanust renepanmu NFT HaOopa mbl momyunm Tpu (paiina. iset,.fset u. fset3, kotopsie
nepeTaiuM B Kartayior StreamingAssets Unity mpoekra.

Hanee B cBoiictBax ARMarker ckpunta B nosie Type Beioepem NFT, B mosie NFT dataset name
BBesieM uMst nonmydenHoro NFT HaGopa u3 katasora StreamingAssets.

Jlta manpHeniero (popMupoBaHus CUEHbI ¢ momouibio MeHo Create/Create Empty co3nagum
oobekT GameObject, koTopbiii Ha3oBeM Scene root. [leperamum u3 manku Scripts B 00beKT Scene
root ckpunt AROrigin, npencrapinsiomuii 1ieHTp ARToolkit Myupa U SIBIASIONIMIACS KOPHEBBIM 00b-
€KTOM CLIEHBI.

B cBoiictBax o0bekTa Scene root B okHe Inspector B osie Layer BeiOepeM 9 cioii ClieHBI.
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O Inspector

Q Tags & Layers

Builtin Layer 0

Builtin Layer 1

Builtin Layer Z
Builtin Layer 3
Builtin Layer 4
Builtin Layer &
Builtin Layer &
Builtin Layer 7
User Layer 8

User Layer 9

User Layer 10
User Layer 11
User Layer 12
User Layer 13

User Layer 14
User Layer 15
User Layer 16
User Layer 17
User Layer 18
User Layer 19
User Layer 20
User Layer 21
User Layer 22
User Layer 23

|Default

[ TransparentFx

[Ignnre Raycast

[

|Wﬂter

(U1

[

[

|AR background

|AR background 2

|AR foreground
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© Inspector | Services S
,;"' v [Scene root [_|static -
Tag | Untagged 4| Layer | AR background 2 2l
¥ .~ Transform 3 %,
Position ®|0 [¥ |0 |[Z|0
Rotation X0 [¥[o |z [o
Scale X[l [¥ |1 [Z[1 |
¥ |z & AR Origin (Script) [ #
ARMarker find mode [ Auto All =

[ Add Component ]

ITpu sTom B cBoiictBax ARController ckpunta B pa3zaesne Video Options B none Layer nomkex
OBbITH BBIOpAH 8 CJIOM CIieHbl, a Takke BhiOpaHa omust Allow non-RGB video.

¥ Video Options
Camera parameters camera_para
Video config. (Window -showDialog -flipy
Video config. (Mac OS5 -width=640 -height=480
Video config. (i05)
Video config., (Android [
Video config. (Window | -device=WinMC -format=BGRA -positio
Video config. (Linux)

Layer | AR background

ar

Video source is stereo [ |
Use native GL texturin|_|
Allow non-RGE video i

Content mode | Fit : |
Rotate 90 deg. -

Flip vertically -

Flip horizantally. -

Mear plane 0.01

Far plane 5

C nomorpio meHio Create/Create Empty Child cozganum o6bekT GameObject, nouepHuii 11st
oObekTa Scene root, Kotopblid HazoBeM Marker. IleperammM u3 manku Scripts B 00bekT Marker
ckpunit ARTrackedObject, npencrapistomuii Mapkep. Ero noyepane oObeKTHl OyIyT aBTOMAaTHYe-
CKU MPUKPEIIATHCS K ITOMY MapKepy.

B cBoiictBax ckpunrta ARTrackedObject B mone Marker tag BBeieM TOT ke uaeHTU(UKATOP,
4yTO U B nosie Marker tag cBorictBax ckpunta ARMarker.
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W [Marker 1 Clstatic +

s = . k:

K o6wexry Marker npukpenum nouepuuii 00bekT — 3D mMozens.

Duplicate
Delete

Select Prefab

Create Empty

3D Object 3
2D Object 3 Sphere
Light 3 Capsule
Audio 3 Cylinder
I » Plane
Particle System Quad
Camera Ragdoll...
Terrain
Tree
Wind Zone
30 Text

Haxmvem mpaBoii KHOTIKOW MBIIIKKA HA 00BEKTe Scene root ¥ MPUKPENUM K HeMy JOYepHUI
oobekT Camera.
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“= Hierarchy |
| Create = | farAll
?Qscene*
ARToolKit
¥ Marker Copy
Sphe Paste
Camer
Rename
Duplicate
Delete
Select Prefab
Create Empty
30 Object 3
20 Object 3
EN— Light *
& Project Audio b
Create =
TﬁFavurite Ul r
@AII Mat Particle Systern
l:'1::%}!'1” Moc
Camera
@A” Pre

INeperammmM u3 nmanku Scripts B 00bekT Camera ckpunt ARCamera, csspiBaommii Unity
Kamepy ¢ AR KOHTEHTOM.
B cBoiictBax 06bekTa Camera B nosie Culling Mask Beidepem 9 ci1oii ClieHsI.

v v Camera &= '#-,
Clear Flags | Skybox
Backsround _ﬁ‘
Culling Masl | AR background 2
Which layers the camera does rv.=:r1|::|v.=:r.!ti""E ]
Field of View - lr,u—]
Clipping Planes Mear (0.3
Far 1000
Viewport Rect ¥ Y0
w1 TH1
‘Jf— Depth 0 ]
—l— Rendering Path | Use Player Settings al
Target Texture |None (Render Texture) | @
Occlusion Culling o
HDR -
Target Display | Display 1 : |

Haxmem KHOIIKY IIPOUI'PbIBAHU S CLICHBI U IIOJHECEM K KaMEpPE€ MAPKEP — HOJIKECH MMOABUTHCA
3D o0bexT.

Jst coopku Android npuitoxenust B MeHio File Beioepem Build Settings, knorkoir Add Open
Scenes noGaBuM Hailry ciieHy, BeidepeM 1uiargopmy Android u HaxxmeM kHorKy Player Settings.
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B none Company Name BBeniem ums nakera, B nosie Product Name BBeieM uMsi prIIoKeHus,
B pazzene Other Settings B nosie Bundle Identifier BBenem com. [Company Name]. [Product Name].
B npyrux paszpenax BBeAeM OCTaJIbHbIE HACTPOWKH MPUJIOKEHHUS.

B karanore Plugins/Android otkpoem caiin manudecra AndroidManifest. xml u B arpudyTe
package BBenmem com. [Company Name]. [Product Name]. [Tocie atoro Haxkmem Build u cobepem
APK aiin Android npunoxeHus.
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ARToolKit g1 Android

CkayaeM M YCTaHOBUM:

Java Development Kit 1.7+

Android Studio IDE 1.5.x+

Android SDK

Git

[Tpu ycranoske Git B okHe Adjusting your PATH environment Beioepem Use Git from Git Bash
only, B okHe Configuring the line ending conversions BeiOepem Checkout Windows-style, commit
Unix-style line ends.

Hns ycranoBku Android NDK orkpoem Android Studio u B menwo File otkpoem Project
Structure.

Bocnonssyemcst cebuikoit Download Android NDK.

¥ ProjectStructure || — — — o
+ 5DK Location
| R

| Project The directory where the Android SDK is located. Thes location will be used for new projects, and for existing projects that

beveloper Services do not have a local propertses file with a sdlcdir property.

Ads = P
Co\Usershuserandrosd-sdis
| Anabytics
Authentication
JDK location:
Cleud

The directony where the Java Development Kt (JDK) is located.
Motifications

ikl E:'.Prngram Files'Java'ydkl . 70_79
Wizl =

O3 aRSimple

Cil aRBaselib Androld NDK location:

The directony where the Android NDK is located. This bocation will be saved as ndieder propesty in the local propeties file

Deownload Android NDE.

“ Cancel

B pesynabrate B karamore Android SDK 6ynmer co3mana manka ndk-bundle, conepikarmas
Android NDK.

VYcTaHOBUM NIEpeMEHHBIE CPE/IbL.

ANDROID_HOME = .. \android-sdks

ANDROID_NDK_ROOT = % ANDROID_HOME%\ndk-bundle

NDK = % ANDROID_HOME%\ndk-bundle

;9%0NDK %\ nob6asuts B Path
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N3 GitHub ckavaem u pacnakyem artoolkit5 u B nanke artoolkitS\android 3anyctum Git ckpurnr
build.sh u build_native_examples.sh.

Bo3MokHO, B CKpHITe HY)HO OyaeT BbiBecTH rnepemeHHyo $WinsVerNum u momeHsITh ee
3HaueHue B koge $WinsVerNum = «6.3».

else #Checking for Windows in a non-cygwin dependent way.

WinsOS=

if [[$OS]]; then

WinsVerNum=$ { OS##*-}

echo $WinsVerNum

if [[$WinsVerNum = «10.0» || $WinsVerNum = «6.3»]]; then

if [[$WinsVerNum = «10.0»]]; then

WinsOS=«Wins10»

else

WinsOS=«Wins&.1»

fi

echo Building on Microsoft $ { WinsOS} Desktop \ ($ {ARCH} \)

export HOST_OS=«windows»

NDK_BUILD_SCRIPT_FILE_EXT=".cmd»

CPUS="/usr/bin/nproc”

fi

fi

fi

if [[! $CPUS]]; then

echo **Development platform not supported, exiting script™*

read -rsp $«Press enter to continue...\n’

exit 1

B pesymprate Oymer crenepupoBaHa mamnka libs ¢ ¢aitmamu libARWrapper.so u libc+
+_shared.so ans paznmuunbix CPU apxutektyp B nanke artoolkit5\android, a Takke B TpoeKTax KaTa-
nora artoolkit5\AndroidStudioProjects.

Otkpoem Android Studio n otkpoem npoekT ARSimpleProj katanora AndroidStudioProjects.

B meno File otkpoem Project Structure u yBuaum, uyro Mogyias aRSimple nmeer 3aBucumocTtb
ot monyist aRBaseLib, nipencrasnennoro npoektom ARBaseLibProj. Ecnu stoii 3aBucumMocTtu Her,
ee HY)XHO J100aBuTh ¢ romoipio MeHio File/Project Structure.

Bbudmoreka ARBaseLib npenocraenser Java knaccet ARToolKit, ARActivity 1 ARRenderer
st co3panust ARToolKit mpunoxenust u odecrieunBaeT ¢ omonipio JNI cBsa3b ¢ HaTuBHOU C++
oubmmorekoit ARWrapper, npezcraBienHon gaiiamu libARWrapper.so u libc++_shared.so, koto-
past yripasisiet xxu3HeHHbIM KoM ARToolkit npusioskenus, BKIII0Yask THUITUATIM3ALHUIO, JOOaBIIe-
HHUE MapKepoB U .

ITpu cozpanuu ceoero ARToolKit nmpunoxeHus, B Katajor src\main MpoeKTa HyKHO BKJIIO-
ynTh nanky libs ¢ ¢aiinamu libARWrapper.so u libc++_shared.so qns paznuunsix CPU apxutek-
TYPp, a TaK:Ke JOOABUTh 3aBUCUMOCTH OT MoyJist aRBaseLib ¢ momomsio mento File/Project Structure/
Add a new module/Import. JAR/.AAR Package/AndroidStuiodProjects/ ARBaseLibProj/arBaseLib/
build/outputs/aar/ ARBaseLib. aar.

Hokymenrtarust API 6ubnmorekn ARBaseLib naxomutcs B mamnke AndroidStudioProjects
\ARBaseLibProj\doc.

[Tpu 3amycke nputoxennst ARSimple, mpu HaBeleHMH KaMephbl YyCTPOMCTBA HA MapKep, Oyaer
nostBIATLCS 3D 00BEKT — KyO.
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N3 mpenpinymiero paszaena ARToolKit miarun mis Unity Bo3pMeM n3o0paxeHue gibraltar. jpg
u uHCTpyMeHT genTexData. exe v co3paauM HAOOp TaHHBIX MapKepa.

genTexData. exe gibraltar.jpg

[Tomectum daitisl. iset,.fset u. fset3 B manky AndroidStudioProjects\ARSimpleProj\aRSimple
\src\main\assets\Data.

B xnacce SimpleRenderer n3menum ko go6aBiieHUsT MapKepa.

@Override

public boolean configureARScene () {

markerID = ARToolKit.getInstance().addMarker («nft; Data/gibraltar»);
if (markerID <0) return false;

return true;

}

B cdaiine momyns build.gradle yBenmmunm 3nauenue versionCode 1y1st OOHOBJICHUS K3IIIA.

Tenepb py HaBeJEHUH KaMephbl yCTPOICTBA Ha IPOCTOe N300paxeHue, OyneT NosBisThes 3D
00BEKT — KYO.

ITo ymomuanuio, CBOICTBa Kamepbl YCTPOUCTBA cofep:xkaTcs B (paityie camera_para. dat marnku
src\main\assets\Data npoekta ARToolKit npunoxenus. [lapamerpsl kamepsl yCTPOMCTBA 110 YMOJI-
YaHUIO SIBJISIOTCS JOCTATOYHBIMU JUIs1 0A30BOTO OTCIICKUBAHUS ISl IMMPOKOTO CIIEKTPa PA3TMYHBIX
Kamep.
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OpenSpace3D

ITpoext OpenSpace3D, ocHOBaHHBIN Ha A3bIKe Scol 3D NpuiokeHnid pexknMa peabHOTo Bpe-
MEHH ¥ MHOT'OIONB30BaTeNbcKuX npwioxkennii 1 3D-nBuwkke SO3Engine, npenocrasisier Habop
CBOOOJIHOTO TPOrPaMMHOTO OOECTIeUeHHs Uil pa3paOOTKH MPOEKTOB MPHJIOKEHUH BUPTYAIbHON
1 JIONIOJIHEHHOH peasibHOCTH.

B OpenSpace3D orcyTcTByeT BO3BMOKHOCTh MOHETU3ALIMN TOTOBOTO NPHJIOKEHUS U BO3MOXK-
HOCTb 9KCIOPTA CLIEHbl B PaCpOCTpaHEHHbIE (pOpMaThI.

B OpenSpace3D ecTb BO3MOXHOCTb PETMCTpAllMd MapKepa JUHAMUYECKH, Ha JIETY, TaKke
umeercst Face Tracking.

CkawaeM u ycranoBuMm OpenSpace3D, a Takxke [onoiHuTenbHble makers (http:/
www.openspace3d.com/lang/en/support/download/). ITlpu sToM Oymer co3maH Karajgor s
OpenSpace3D npoekroB C:\Users\user\Documents\OpenSpace3D.

IMocne ckaunBanusi M ycranoBku auctpubOytuBa OpenSpace3D, orkpoem OpenSpace3D
peaakTop.

B cirematics
Bl detaut_camera

B npaBom BepxHeMm yriy, B MeHIo Preferences Beioepem si3bIk nHTEpeiica penakTopa.
B kavectBe npumepa oTkpoeM rotoByio cueny tutorial01_quickstart. xos nanku OpenSpace3D
\demos\tutorial ¢ momorpio MeHI0 Open scene UK ¢ TOMOIIIBIO MeHIo Import scene.
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Select the scene file format

i Standard file farmats

& OpenSpace3D Scene {x0s)

W OpenSpace3D Editor: 1150 > i nalll]_quickstart.oos
- 1TRAE

Scens ee

(=B scene
B2 Cinematics
B default_camera
[ cave#
[ citem#2
[ bucket#3
[ water_noor e4
[ handie #5
] water_buckat 26
[ oesker
[ anety_arm_par#3
[ shent #a
[ shenz w10
3 sheiz e
] snelis# 2

[ snena#13
S

Group Resounces

Liogs : demosSutorialfutoriall ] _guickstan.oos lnaded.

[Tpubnu3um AImuK creHsl — 310 Oymer y3en cardboard clieHBI M HaKMeM MPaBOW KHOIKOW

MBIIIKH.
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Bridepem Set physic.

Body type

Physic material name

Body size
Angular damping
Linear damping
Mass (ko)

[ Manual center of mass

Object informations

Cast shadow
Edit setting
Edit materials
Set position
Set orientation
Set scale

Set physic

Clone

Add mesh

Add camera

Add light

Add durnmy

Add dynamic cube map
Add dynamic reflection map
Add particle system

Set alias

Remove

shape

avatar

| 010000 & | 0.10000 & | 0.10000 &
0.10000

0100

[0.00000 [ [0-00000 [§ [0.00000 |§

[ Actas fluid volurme with ratio 0.90000

[ Continuous collision

v Auto sleep

v Freezed
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VBuaum, 4To 1 3TOro 0ObeKkTa BbiOpaH Body type shape u ycranoBiena macca 0.1 Kr.
BeiOepem y3ei cave CiieHbl, Ha)XMeM IPaBoi KHOIKOUM MBIIIKY U BeIOepeM Set physic.

[ ) i

v OpenSpace3D Editor : 1150 » demnas/tutonalfutoriall]l_gquickstart.xos
L1} i .
=L 1TRAE
Scenetree | Group Resournces | !I- 2

= B Scene .

& cinermatics
B detaut_camera

B citerm#2
B bucket#3
E watar_foor #4
] handie #5

[ water_bucket#6
0 oesker

] andy_asrm_par #8
B shem 23
B shenz#io0
B3 steuz e
] shent #12
Fl cheud 213

[Groups |

Infio = Edliton initialined.

Body type collisionTree

Physic material name
avatar

| ==
Body size [o.51872 [ [4.30157 [ [7.96214 | R
Angular damping | 0.10000 [ | 0.10000 @ | 0.10000 @

Linear damping 010000

Mass (ko) 0.000

I~ Manual centerafmass [ 0.00000 [l [0.00000 [ [0.00000 [

[ Actas fluid volume with ratio 080000

[T Continuous collision

¥ Auto sleep
¥ Freezed

VBuaum, 4To [yist 3Toro oobekTa BeiopaH Body type collisionTree.

32



T. MammnH. «Paspabotka Android-npunoxennii ¢ Augmented Reality»

Hasxmem mpaBo¥i KHOITKOM MBIITIKY Ha y3Jie Scene U BeioepeM Set physic setting.

=
v Physics setting

E

Solver model Iiterative aone passes

Fhysic framerate _:

Gravity | 0.00000 | |-9.30999 | 0.00000 @

¥ Enable physic an play

Generate collisions an scene

VBuaumM, 4to (pr3HMKa BKIIIOYEHA TIPU MPOUTPHIBAHKUH CIIEHBI, & 3HAUEHHE YCKOPEHUsI CBOOOI-
HOTO NaJeHUsl YCTAHOBJEHO Kak -9.8. Eciu MuHYC NMOMEHATh HAa IUIIOC, TOTAA SAIIMKH OKaXyTCA
Ha IOTOJIKE.

B 30He pegakTupoBaHus (DyHKIMI IIEJIKHEM JjBa pa3a Ha CIIEHe U BO BKJIaAKe Scene YBUAUM,
yro noxkJoueH komroneHT FPS Like Controller, o6ecrieurBaroniuii miepeMenieHue B ClieHe OT Tiep-

BOI'O JIMIIA.
| .JE] pipell #16 |
L JE head #17 %

Groups Scene

FPS like Controller PlugIT mMoxHO nmoakIounTh, HakaB MPAaBOMl KHOMKOW MBIILIKU B 30HE
penaktupoBaHus (pyHKIME BKIaAKK Scene 1 BbIOpaB navigation/FPS like controller. Yaamuts Kom-
MIOHEHT MOXHO KHonKoy Delete kyiaBuaTypsl.
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handle #5
] water_bucket 26
Desk #7
E] andv_arm_par#a
[l =hein #a
shellZ #10
[ shenz 11
shells #12
[ shelia#13
El sheiis #14
pipel2 #15
Bl pipeot 116
-l heag#17

Paste (Ctrl + V)

dormotic
mnput
interface ¥
matenal
maths
media

misc

navigation ¥ E@amine view

netwiork FPS like controller

object ¥ Minimap
phyysics ¢ walkthrough
raspberry L

rendering

Menknys aBa paza Ha komnoHeHte FPS like controller, MOXHO yCTaHOBUTH €ro CBOWCTBA,
TaKKe KaK Yroji KaMephbl, CKOPOCTh MePEeIBIKEHUS U JP.
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s.'a Edit FP5 like contraller : FPS like controller instance

FluglT instance name FFP3 like contraller |

First Persan Shooter like cantraller -

Comment

Allowes wou to navigate with a first personal view -

Camera setting

Camera FOW
Camera near clip

Camera far clip

45.00

II

010000
10000.00000

L

ik
m

Max look up g80.00
Whax look down -85.00 =

Camera height .&000

Player setting — |

Flaver mass G0.0000

I
i F

I

Walk speed 1.0000

L

Fun speed 2.0000

1k

Jurmp farce 5.0000
[ Shiftis forwalk (default is run)

I

Position setting

Pick position from object |

Initial position X 0.0o00 i
Initial position n.000a =z
T T—

4 I

Ok Apphy Cancel

Hasxas kHonky Play/Stop naHenu MHCTpYMEHTOB, NOXO/IMM IO CLIEHE U pa300beM CTOIIKY AIIU-
KOB.

B 3D npeacrapnennu crieHbl MOXXKHO JOOABJIATH, YOAIATh U NiepeMeraTh 3D 0OBeKTHI, a TaKKe
PEIAKTUPOBATh UX CBOKCTBA.

J11s1 BBIOOpa 00beKTa ClIeHbI KJIIMKHEM Ha HeM JIEBOI KHOIKOM MbIIKH. [locre sToro ais1 penak-
THUPOBAHMS €r0 CBOMCTB WJIM €ro yJaJleHUsl KJIMKHEM MPaBOi KHOMKOM MBIIIKH.
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Object informations
Cast shadow
Edit setting

Edit materials
Set position
Set crientation
Set scale

Set physic

Clone

Add mesh

Add camera

Add light

Add dummy

Add dynamic cube map
Add dynamic reflection map
Add particle system

Set alias

Femove

Remove ynanser oobekt. Clone myOomupyer oObeKT, Mmocje 4ero HyKHO MOTSIHYTh 3a OCh X,
YTOOBI pa3beIMHUTh OOBEKTHI. Set orientation MO3BOJSIET MOTOKHUTH OOBEKT.

[epemermath 0OBEKTHI TIO CIICHE MOXHO, HaKaB KHONKY Move MmaHe i MHCTPYMEHTOB U Iiepe-
TACKMBask OOBEKT 3a OCH.

Knomnka Rotate maHem MHCTPYMEHTOB IMO3BOJISIET Bpalath OObEKT, a KHOMKa Scale maHenmm
MHCTPYMEHTOB TI03BOJISIET MAacIITaOMpPOBaTh OOBEKT.

YroOsl TpUIATh peaIbHOCTh 0OBEKTY, B €ro CBOMCTBaxX BriOepeM Set physic, BbIOepeM OOBEKTY
opmy shape 1 ycTaHOBIM ero Maccy, IIpy 3TOM B Y3JI€ Cave CIIEHBI I0JKHA ObITh yCTaHOBJIEHa (hopMa
collisionTree. Ecim otmeuen ¢axkok Freezed, Torna dpusmka oobekTa OymeT 0:XKUAaTh CTOJIKHOBE-
HUs, TIepe]l TeM Kak 3apadoTaTs.

YroObl 00BETUHUTL OOBEKTHI B T'PYINTYy, HA y3jie Scene HaXkMeM INMPaBOW KHOMKOW MBIIITKA
u BeiOepeM Add dummy, 3aTem B JepeBe CIICHBI TiepeTaluM 00bEeKTH B CO3JIaHHBIN y3e1 dummy.
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8 s s s ae6]e]s]6]e]s]s]s]s]s]s]als] ).

o

Set rendering setting
Set shadow method
Set fog setting

Set material scheme
Set physic setting

Set environment setting

Show scene grid
Show scene helpers
Show scene infos

Auto fit on select

Add sky box

Add sky dome

Add sky plan

Add compositor

Add mesh

Add camera

Add light

Add dummy

Add dynamic cube map
Add dynamic reflection map
Add particle system

Import to scene
Add resources to scene

Add new group

01_guickstart.xos

Ternepb MOXKHO MaHUIYIMPOBATH Cpa3y POl OObEKTOB.
KomnonenTst PluglT oGecrieunBaioT B3auMOJEUCTBIE MOJIb30BaTeNsl CO clieHOW. CBSA3BIBAsCH
Mesxay coOoit, koMmnoHeHTbl PluglT oOpasyior cuctemy cOOBITHIA U IECTBUIA.
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Action

B 30He pegaktupoBanus pynkuui Bkiaaku Scene yoauum PluglT FPS like Controller ¢ nomo-
1iplo KJaBuiny Delete kiiaBuaTypebl.

HaxxmeM mpaBoil KHOITKOW MBIIIKM Ha 30HE pefaKTHpoBaHUs (PyHKLMI U BblOepeM object/
object click. ITpucBoum nms switch sx3zemruisapy PlugIT. B none Object name cBsxkeM 3K3eMIUIAP
PluglT ¢ o6wvexkrom switch nepeBa cuensl. OtmernM ¢raxok Enable hand cursor. B nmone Bubble
label BBenem click to light u Haxmem OKk.
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PluglT instance name switch

Dhject ! material link with cursor and click events

Comment

Chject name | 46 switch

Material name IDnnr_OgreMa}{

¥ Enable material

¥ Enable hand cursor

Bubhble label click to light

[T Mouse ignare this object
[T Get mouse 30 position

W Enahle an init

.

4 r
Ok ! Apphy I Cancel I

Hasxmem npaBoii KHOTIKO¥ MBIIIIKY HA 30He pelak THpoBaHus (hyHKIIMH U BeiOepeM object/light,
cBsikeM 3T0T PluglT sx3emmuisip ¢ o6bekroM Omnidir.
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FluglT instance name light_roarn

Manage lights

Comment

Light hame 47 . Omnidir 01

¥ Enable on init

4 r
Ok | Apphy | Cancel |

HasxxmeMm npaBo¥i KHOIIKO¥M MBIIIKY Ha sK3eMIuisipe switch u BoiOepem LeftClick, csixem ero
¢ ak3emIuisipoMm light_room, Beiopas Off.

On

Set diffuse
Set power
Set range

Set specular

Set spot angle

Tenepb Npy MPOUIPHIBAHUU CLIEHBI, IPY HAXKATUM JIEBOM KHOIIKOM MBIIIKM HA BBIKJIIOUaTesie

y IBEpH, JIaMITOUKa OyJeT BBIKJTIOYAThCSI.
C nomompio knapuim Delete ynanum cBsizb MKy SK3eMIISIPAMU.
HaxmeM mpaBoil KHOIKOW MBIIIKKA HA 30HE peJaKTUpOBaHUs (PYHKIMH W BbIOepeM misc/

sequence.
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FPluglT instance name

Sequencely send out events

Comment

Mumber of out sequence

4 ¥
Ok | Apply | Cancel |

Haxxmem npaBoii KHONKOW MBIIIKY Ha 3k3emruisape switch u Beidepem LeftClick, cBsikem ero
¢ sxzemiisipoM On/Off sequence, BeiOpaB Input. Haskmem npaBoii KHOITKOM MBIIIIKK Ha 9K3eMILTSpe
On/Off u Beidepem Outl, cBskeM ero ¢ axk3emruisipom light_room, BeiOpa Off. Haxmem mipaBoii
KHOIIKOW MBIIIKY Ha 3k3emIuisipe On/Off u Betoepem Out2, cBsikeM ero ¢ sxk3eMiuisipoM light_room,
BeIOpaB On.

Tenepb Npu MPOUTPHIBAHUU CLIEHDI, IIPY HAXKATUM JIEBOM KHOIKOW MBIIIKM Ha BBIKJIIOYaTesie
y IBEpH, JIAMITOUKa OYyJeT BBIKJIOUAaThCsI M BKIIOUAThCS.

OpnHako npH BBIKJIIOYEHHUH LIBET JIAMIIOUKU OCTAETCS JKENTHIM. UTOOBI 3TO UCTIPaBUTh HAXKMEM
NPaBOil KHOMKOM MBIIIKK Ha 30HE pelakTupoBaHus (PyHKIMIA U BbIOepeM material/material color.
CBsiKEeM 3TOT 9K3eMIUISAp ¢ 00BbEKTOM lamp. YcTaHOBUM LIBET MaTepuala.
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PluglT instance narme |materia| calarinst

Change a material colars

Camment

Material setting

Chject name | 45 lamp

Material name |hu|h_0grehﬂax

Material technigue Ihulh_technique

Technique pass Ibulb_pass
¥ Apply on all pass

Color setting

Ambient colar
Diffuse colar
Specular color

Self illumination color

Misc setting

[~ Apply on start

-

1 3
Ok | Cancel |

HaxxmeMm mpaBoii KHOMKOHM MbIIKK Ha 3k3emiuisipe On/Off u BeiGepem Outl, cBsixkeM ero
¢ aK3eMIUIsipoM material color, BeiopaB Enable. Haxxmem rpaBoii KHOIKOM MBIIIKKM HA K3EMILISIPE
On/Off u BeIOepem Out2, cBsikeM ero ¢ sKk3eMIiIsspoM material color, BetOpaB Disable.
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Tenepb npu NPOUTPHIBAHUM CLIEHBI, [IPU HAXKATHUM JIEBOW KHOIIKOM MBIIIKM Ha BBIKJIIOUATENE
y IBEpH, JJAMITOUKA Oy/IeT BBHIKJTIOUAThCS 1 BKJTIOYATHCS, a ee [BET OyJeT MEeHAThCS.

Crenaem Tak, 4ToOBI HA TEJIEBU30PE CLIEHBI TPOUT PHIBAIOCH BUAEO. [lJ1s1 9TOro Ha)kMeM IpaBoi
KHOIIKOW MBIIIKYM Ha 30HE peJakTupoBaHus (pyHKImiA 1 BeioepeM media/Video. OTmeTum iakok
Apply on texture 1 CBsiKeM 3TOT 3K3eMIUIsIp ¢ 00bekToM oldscreen. B mone Url BBerem cepuiky. OTme-
M (praxkok Auto play u Play in loop, B mone Volume nocrasum 0, yoepem ¢uakok Transparency.

v » Edit Video : Video inst instance ==

FluglT instance name Video inst

Yideo player

Camment

Material setting — IF

W Apply on testure

Ohject name |1B.Dld5creen |

Material name |5creen_0grehﬂa}{

m

H
]
Material technique |screen_technigue |
E
B

Technigue pass |screen_pass

Pass texture |screen_diﬁuse
File setting

W U | https:ityouty. be/GOzewlcC_Ss |
Local viden | | b4 |

Video setting —

W Playin loop

[ Apply sound effect

W Auto play
3D sound settings =

[ Enahle 30 sound

4 I

Ok Apphy Cancel

Teneps 10 TeNEBU30PY MOKHO CMOTPETh BUJEO.
Bribepem oObekT lense u HaxxMem Zoom on selected object B maHe M HHCTPYMEHTOB.
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Haxxmewm mpaBoii kHomkoi Ha oObekTe u BhiOepeM Add dynamic reflection map. Beibepem
matepuai Lense, Tekcrypy reflection u pazmep 512, ormerum ¢uiaxok Enable.

Haxxmewm mpaBoii kHomkoi Ha oObekTe u BhiOepeM Add dynamic reflection map. Beibepem
matepuais Lense, Tekcrypy refraction u pazmep 512, ormetum ¢iaxkok Enable u Revert clip plane.
B pesynbrare nmoayduum HOpMaJIbHYIO JIMH3Y.

Nmnoptupyem B clieHy podota. [17s sToro BeidepeM MeHio Import scene/Standard file formats/
OpenSpace3D\demos\tutorial\andy.scene/As a new group/Do you want to import this environment
setting/No.
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Hasxxmem npaBoil kHOMKo# MbIIIKK Ha y371e walk_inplace u yoepem ¢axok Enable.
JI7151 3TOro Ha’kMeM MPaBOil KHOMKOM MBIIIKM Ha 30HE PeAaKTUpoBaHUs (PYHKLMIA U BbIOepeM
object/object click. CsikeM 3TOT 3K3eMILIsAp ¢ 00beKTOM andy_robot.
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|, Edit object click : object click inst instanc

PluglT instance name wake Up |
Dhject ! material link with cursor and click events -
Comment

A
Chject name |52.andﬁ,r_rnhnt j " j
Material name \Rnhnt_material :_]

W Enahble material

¥ Enable hand cursor

Bubhble label -

[~ Mouse ignore this object
[T Getmouse 3D position

W Enahle an init

4 I

Ok ] Apphy 1 Cancel

Haxxmem npaBo¥i KHOIKOM MBIIIKY Ha y3Jie pose_init 1 otmeTuM (praxok Enable.

JIJ1s1 9TOrO HAKMEM MPABOM KHOIKOM MBIIITKY HA 30HE pe/lakKTUPOBaHUsI (DYHKIIUN U BhIOEpeM
object/animation transition. First animation name cBsixeM c posed_init, a Second animation name
CBsKeM ¢ posed2.
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PluglT instance name animation transition inst

Dhject animation transition between two animations with a specified speed -

—

Comment

Animation setting

First animation name |54.pnaed_init

Second animation name |55.pnsed2

Transition speed 1.0000 i

b
Aoply _Cancel |

Haxxmem nipaBoii KHOMKO#M MbIKK Ha wake up u BbiOepeM LeftClick u cBskem ¢ animation
transition, BeiOpaB Fade in.

animation tra

Tenepb, U MPOUTPHIBAHUY CIIEHBI, ITPY HAXKAaTUU HA poOOTe, OH Oy/IET BBIIPSMIISATHCS.

HaxmeMm mpaBo¥i KHOITKOW MBIIIIKA Ha 30HE pelakTHpoBaHWs (PyHKIMH W BbIOepeM object/
animation transition. First animation name cBsbkem ¢ posed2, a Second animation name cBsKeM
cidlel.
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PluglT instance name animation transition insti1)

Dhject animation transition between two animations with a specified speed -

-

Comment

Animation setting

First animation name |55.pnsed2

Second animation name |5T.id|e1

Transition speed 1.0000 i

1 b
Ok | Apphy | Cancel |

HasxmeM ripaBoii KHOMKOM MBIIIKK Ha animation transition u Beioepem Transition ended u cBsi-
’eM ¢ animation transitionl, BeiOpaB Fade in.

animation tr i animation fransition insi(1)

Haxxmem mpaBo¥i KHOITKOM MBIIIKU Ha y37e idle u BeiOepem Edit setting. OTmetum hiaxok
Loop.

Takum 0Opa3oM, MOTYYUM JBYXCTYIEHUATYIO aHUMAIIHIO.

[Tpuctynum K CO3IaHUIO JOTIOTHEHHOW PEaIbHOCTH.

CozpgaiuM HOBYIO CIIEHY, B KoTopylo umnoptupyem monenb OpenSpace3D\assets\models
\library\Primitive_ World\Edaphosaurus\Edafossauro.mesh.

Hasxxmewm nipaBoii kHomko# Mbiiky Ha y37e default_skl, Beioepem Edit setting u otmeTum cpra-
xok Loop.
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Seemetree | Group Redowtes [ G
.:—: ﬂ Soeng
E crematics
defwul_camera
=] edafoEaEun F
5 [M edatossaura Bipl1 Pekis #1
= [ edafossauro Biplt Sping #1
= [ edafossawn Bipot Mra0z #1
I edalogsaurn Bpdl Tal #1
- edatossaun Biplt R Trigh #1
E edainssawn Bipdi L Thigh o

[ edamasaen Bipdi Spinel #1
Em

Imepalation mods
Rotation isdespolation mode
Epond
Weaght
F Loop

¥ Exip frams dgrvom lost framas)
F Enabie

HaxxmMeMm nipaBoii KHOTIKO# MBIIIKH Ha y371e Scene u BeioepeM Add dummy.
INeperammm Mozesns B y3ea dummy.
HasxxmeM npaBoil KHOIIKO¥M MBIIIKY Ha 30HE peJakTUpOBaHUs (PyHKUMHI 1 BeIOepeM input/AR

capture.
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2+ Edit AR capture : AR capture inst instance E@Q

I FluglT instance name AR capture inst | I
Augmented Reality Capture pluglT for cameras -
1
Comment
Material setting — "

[ Apply on texture

Ohject name | J

Material name

Material technigue

|
|
Technigue pass |
|

Fass texture

m

[ [ [

Position ! Size setting

v Show in hackground

Fos X [0 W I () ofset i B [Lenaion
FosY EE [ (%) Offset i I |T|:|p align
Witlth 100 @ Pmomset [0 W

Height 10 @ Memomset [0 -

Device setting =

Carmera size ; F40x480 -

[ Wlirror mode

Ll

W Enable carnera focus on touch (for mobile devices)

— - e
4 b

Ok Apphy Cancel

HaxxmeMm mipaBoii KHOMKO# MBIIIKK Ha y371e Scene U Beioepem Add camera.
Haxxmem kHONKY Move naHeM MHCTPYMEHTOB U IIepeTaliM Kamepy 1o ocu Z.
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= [B geene
Cirmarbcs
ﬁ dedadl_camens
= [ dumimy #23
- wdafipssauro #

Haxxmem mpaBo¥i KHOTIKOM MBIIIIKK HA 30He peJakTHpoBaHus (pyHKIIMN U BeiOepeM object/set
active camera. CBsikeM 3TOT 3K3eMILIsAp ¢ 00beKTOM ciieHbl AR _camera. Otmerum ¢iaxok Enable

on init.

PluglT instance name camera inst

Change the active camera

Comment

Camera narme 4 AR_camera

¥ Enable on init

']
Ok |

HasxmeM npaBoii KHONIKO¥M MBIIIIKY Ha 30HE pedakTUpOoBaHMs (DyHKIMHI 1 BeIOepeM input/ AR
marker. B mosne Bitmap path BeiGepeM mpon3BosibHOE M300pakeHre, KOTOpOe MOMECTHM B KaTajior
OpenSpace3D u pacrniedaraem. [lonoxaem moka nzoopaxeHue He OyeT 00padoTaHO B KauecTBe Map-
Kepa. MI3aMeHnM pa3Mep MapKepa U CBSIKEM ero ¢ o0bekToM dummy.
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2 Edit AR marker : AR marker inst insta

FluglT instance name AR marker inst

Detect and associate anAugmented reality marker with an ohject

Caomment

Marker setting

Marker id

Qr use your own picture

Maximum detected features

Bitrmap path | gibraltar_marker.jpg |

Marker size {in meter) D usefull for scale

Ohject setting

Ohject name | 3.dumrm

[ Apply the detected marker picture on the ohject
[T Revert Z and ¥ axis

W Enable marker tracking on init

F] I
Ok I Apphy ] Cancel ]

HasxmeM npaBoii KHOIIKO# MBIIIKHY Ha 30HE peJakTupoBaHus (pyHKIMI 1 BbiOepeM oblect/hide.
CBsi:keM 3TOT K3eMIUIsAp ¢ o0bekToM dummy u otMeTuM ¢raxok Hide on start.
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PluglT instance name hide inst

Hide ! Show an object

Comment

Source name J.durmrmy

V¥ Hide hierarchy
[~ Disahble the physic body if present
v 3

4

HasxmeM mpaBo¥i KHOMKOHM MBITIKH Ha 3k3eMInisipe AR marker u Beioepem Found, coenuaim

ero ¢ sk3eMruisipoM hide u BeiOepem Show.

Scene =

Hasxxmem nipaBoii KHOITKOM MBIIITKY Ha 9K3eMIuIsipe AR marker u Beioepem Lost, coenuHIM ero

¢ sx3eMIusipoM hide u Boidepem Hide.

Haxxmem mpaBoil KHOMKOW MBIIIKA HAa 30HE peAakTUpoBaHMs (DYHKIMKA W BbIOepeM input/

keyboard. Beibepem kiiaBwuiity.
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o Edit keyboard : keyboard inst instan

o

PluglT instance name |ke'5rt:||:|ard inst

Manage kevboard keys

Camment

Mode : iazer’w __1]

Key: |Mone ~v| * |packsPacE |
¥ Mo repeat on key down

k

Ok | Apphy I Cancel I

Hasxxmem nipaBoii KHOIIKOU MBIIIKY Ha 3Kk3emIuisipe keyboard u Beioepem Key down, coequaum
ero ¢ ak3emiuisipom AR marker, BoiOpaB Register current frame.

Ternepb Mapkep OyIeT peruCTpUpOBATLCS JMHAMUYECKH, TPY HAXKATUX COOTBETCTBYIOIIECH KJTa-
BUIIIM — TIOJJHECEM K Kamepe n300paxkeHre 1 HaKMEM KJIaBHIIY — J0JDKHA MOSBUTHCS 3D Mozers.

B cBoiictBax sx3emiuisipa AR marker, B kauecTBe MapKkepa MOKHO YCTAHOBUTh PETIEPHBIA Map-
Kep, COXpaHMB €ro ISl pacrevyaTbiBaHUsI.
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v Edit AR marker : AR marker inst insta IElﬂlg

PluglT instance name | AR marker inst | .
Detect and associate anAugmented reality marker with an ohject -
Comment

Marker setting

Marker id

Qr use your own picture

Maximum detected features

Bitrmap path

Marker size {in meter)

Ohject setting

Ohject name |3.dummﬁ; | | }{|

[T Applythe detected marker picture on the abject
[T Revert Z and ¥ axis
[ Enable aninit

v Enable marker tracking on init

b

Ok Apphy Cancel

HasxxmeM npaBoil KHOIIKO¥M MBIIIKM Ha 30HE peJakTUpOBaHUs (PyHKLMHI 1 BeIOepeM input/AR
face tracker. MI3meHuM pa3mep Mapkepa U CBSKEM ero ¢ 00bekToM dummy.
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PluglT instance narme AR face tracker inst

Detect and track a face and associate it with an ohject

Caomment

Marker setting

Marker size {in meter) 4.000 : usefull for scale

Ohject setting

Ohject name | 3.dumrmy

¥ Enable aninit

W Enable marker tracking an init

4 k
Ok | Apphy | Cancel |

Hasxxmem mipaBoil kHonKo#M MbIIKY Ha 3k3emIuisipe AR face tracker u Beibepem Found, coenau-
HHM €ero ¢ 3k3eMIuIsipoM hide u BiOepem Show. Haskmem mpaBoil KHOITKOI MBIIIIKM Ha 9K3EMILISpe
AR face tracker u BoiOepem Lost, coenuanm ero ¢ sxk3emruisipom hide u Beioepem Hide.

AR captune inst | camera insl 51 . Wit inst AR face fracker inst

Tenepp, ecan MOCMOTPETh MPAMO B KaMepy, nossutcs 3D monesns.
Cobepem npoekt B Android npunoxenue. 17 atoro B meHio Export to Openspace3D player
BeIOEepeM As an Android Application.
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| Praoject setting |

1 i As aWindows application

n Az a Linux application

3 " As a Raspberry Pl application
,

‘ © As a MacOS0EY application

[Il | % As aAndroid application

s
I
Ll

i0)S © 4z 2103 application

Ok |

Cancel |

Jlo6aBuM MM BHIOEpEM X paHHJIMIIE KJTIOUel v B pe3yabrare moaydnM Android mpoexT ¢ roto-

BbIM APK paitsiom B marke bin.
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BeyondAR

BeyondAR 310 (peiiMBOpK, oOecrieunMBaomuil pecypchl Uisi pa3pabOTKU TPHIIOKECHUI
C JOMOJTHEHHOM peabHOCThI0, OCHOBAaHHOM HA reopacriookeHUH Ha cMapT(OHaX U IUIAHIIETaXx.

Jns Hayana paGotsl ckayaeM Beyond AR ¢peiimMBopk ¢ Github https://github.com/Beyond AR/
beyondar.

Nmnoptupyem npoekt BeyondAR_Examples B cpeny paspadorku Android Studio.

Jl1s 3ammycka storo npuiioxeHus Ha Android ycrpoiicTBe TpeOyeTcst Haluue AaTYMKa OpUEH-
TaLUH.

Jnst coopku APK cpaiia ¢ G0NbIIMM KOIMYECTBOM METO/IOB B Kojie, B Gradle daiin no6aBum:

defaultConfig {

multiDexEnabled true

}

dependencies {

compile ‘com.android.support: multidex:1.0.0»

}

android {

dexOptions {
javaMaxHeapSize «4g»
}

}

B ¢aitn manudecra:
<application

android:name="android.support.multidex. MultiDex Application»>
Jns AByX Kj1accoB, BO3MOXHO, nipuaercs peasm3oBatb OnMapReadyCallback.
package com.beyondar. example;

import android.content.Context;

import android. location. LocationManager;
import android. os. Bundle;

import android.support.v4.app.FragmentActivity;
import android.view.View;

import android.view.View. OnClickListener;
import android. widget. Button;

import android.widget.Toast;

import com.beyondar.android.plugin. googlemap. GoogleMapWorldPlugin;
import com.beyondar.android.util.location.BeyondarLocationManager;
import com.beyondar.android.world. GeoObject;
import com.beyondar.android. world. World;
import com.google.android.gms.maps.CameraUpdateFactory;
import com.google.android.gms.maps. GoogleMap;
import com.google.android.gms.maps. GoogleMap. OnMarkerClickListener;
import com.google.android.gms.maps. OnMapReadyCallback;
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import com.google.android.gms.maps.SupportMapFragment;
import com.google.android.gms.maps.model.LatL.ng;
import com.google.android.gms.maps.model. Marker;

public class BeyondarLocationManagerMapActivity extends FragmentActivity implements
OnMarkerClickListener, OnClickListener, OnMapReadyCallback {

private GoogleMap mMap;
private GoogleMapWorldPlugin mGoogleMapPlugin;
private World mWorld;

@Override

protected void onCreate (Bundle savedInstanceState) {
super. onCreate (savedInstanceState);
setContentView(R.layout.map_google);

Button myLocationButton = (Button) findViewByld(R.id.myLocationButton);

myLocationButton.setVisibility(View.VISIBLE);
myLocationButton.setOnClickListener (this);

((SupportMapFragment) getSupportFragmentManager
() .findFragmentById(R.id.map)).getMapAsync (this);
}

@Override

public boolean onMarkerClick (Marker marker) {

// To get the GeoObject that owns the marker we use the following

// method:

GeoObject geoObject = mGoogleMapPlugin.getGeoObjectOwner (marker);

if (geoObject!=null) {

Toast.makeText (this, «Click on a marker owned by a GeoOject with the name:
+ geoObject.getName (),

Toast. LENGTH_SHORT).show ();

}

return false;

}

@Override

protected void onResume () {

super. onResume ();

// When the activity is resumed it is time to enable the
// BeyondarLocationManager
BeyondarLocationManager. enable ();

}

@Override
protected void onPause () {
super. onPause ();
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// To avoid unnecessary battery usage disable BeyondarLocationManager
/I when the activity goes on pause.
BeyondarLocationManager. disable ();

}

@Override

public void onClick (View v) {

// When the user clicks on the button we animate the map to the user

// location

LatLng userLocation = new LatLng(mWorld.getLatitude (), mWorld.getLongitude ());
mMap.moveCamera(CameraUpdateFactory.newLatlL.LngZoom (userLocation, 15));
mMap.animateCamera (CameraUpdateFactory. zoomTo (19), 2000, null);

}

@Override

public void onMapReady (GoogleMap googleMap) {
mMap=googleMap;

/l We create the world and fill the world

mWorld = CustomWorldHelper.generateObjects (this);

/I As we want to use GoogleMaps, we are going to create the plugin and
// attach it to the World

mGoogleMapPlugin = new GoogleMapWorldPlugin (this);

/I Then we need to set the map in to the GoogleMapPlugin
mGoogleMapPlugin.setGoogleMap (mMap);

// Now that we have the plugin created let’s add it to our world.

/I NOTE: It is better to load the plugins before start adding object in

/1 to the world.

mWorld.addPlugin (mGoogleMapPlugin);
mMap.setOnMarkerClickListener (this);

mMap.moveCamera(CameraUpdateFactory.newLatLngZoom(mGoogleMapPlugin.getLatL.ng

0, 15));
mMap.animateCamera (CameraUpdateFactory. zoomTo (19), 2000, null);

/l Lets add the user position to the map

GeoObject user = new GeoObject (10001);
user.setGeoPosition(mWorld.getLatitude (), mWorld.getLongitude ());
user.setlmageResource (R. drawable. flag);

user.setName («User position»);

mWorld.addBeyondarObject (user);

BeyondarLocationManager.addWorldLocationUpdate (mWorld);
BeyondarLocationManager.addGeoObjectLocationUpdate (user);

// We need to set the LocationManager to the BeyondarLocationManager.

BeyondarLocationManager

.setLocationManager ((LocationManager) getSystemService (Context.
LOCATION_SERVICE));
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}
}

package com.beyondar. example;

import android. os. Bundle;
import android.support.v4.app.FragmentActivity;
import android.widget.Toast;

import com.beyondar.android.plugin. googlemap. GoogleMapWorldPlugin;
import com.beyondar.android.world.GeoObject;

import com.beyondar.android. world. World;

import com.google.android.gms.maps.CameraUpdateFactory;

import com.google.android.gms.maps. GoogleMap;

import com.google.android.gms.maps. GoogleMap. OnMarkerClickListener;
import com.google.android.gms.maps. OnMapReadyCallback;

import com.google.android.gms.maps.SupportMapFragment;

import com.google.android.gms.maps.model. Marker;

public class GoogleMapActivity extends FragmentActivity implements
OnMarkerClickListener, OnMapReadyCallback {

private GoogleMap mMap;
private GoogleMapWorldPlugin mGoogleMapPlugin;
private World mWorld;

@OQOverride

protected void onCreate (Bundle savedInstanceState) {
super. onCreate (savedInstanceState);
setContentView(R.layout.map_google);

((SupportMapFragment) getSupportFragmentManager
() .findFragmentById(R.id.map)).getMapAsync (this);

}

@Override

public boolean onMarkerClick (Marker marker) {

// To get the GeoObject that owns the marker we use the following

// method:

GeoObject geoObject = mGoogleMapPlugin.getGeoObjectOwner (marker);

if (geoObject!=null) {

Toast.makeText (this, «Click on a marker owned by a GeoOject with the name:
+ geoObject.getName (),

Toast. LENGTH_SHORT).show ();

}

return false;

}

@Override
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public void onMapReady (GoogleMap googleMap) {
mMap=googleMap;

/l We create the world and fill the world

mWorld = CustomWorldHelper.generateObjects (this);

/I As we want to use GoogleMaps, we are going to create the plugin and

// attach it to the World

mGoogleMapPlugin = new GoogleMapWorldPlugin (this);

/I Then we need to set the map in to the GoogleMapPlugin
mGoogleMapPlugin.setGoogleMap (mMap);

// Now that we have the plugin created let’s add it to our world.

/I NOTE: It is better to load the plugins before start adding object in to the world.
mWorld.addPlugin (mGoogleMapPlugin);

mMap.setOnMarkerClickListener (this);

mMap.moveCamera(CameraUpdateFactory.newLatLngZoom(mGoogleMapPlugin.getLatL.ng

0, 15));
mMap.animateCamera (CameraUpdateFactory. zoomTo (19), 2000, null);

// Lets add the user position

GeoObject user = new GeoObject (10001);
user.setGeoPosition(mWorld.getLatitude (), mWorld.getLongitude ());
user.setlmageResource (R. drawable. flag);

user.setName («User position»);

mWorld.addBeyondarObject (user);

}

}

[Tocne 3anmycka npunoxenus Ha Android ycTpoiCTBE MOSIBUTCS CITIUCOK C IPUMEPaMH.
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T -]

EDmwm
B BeyondAR Examples

Simple AR camera

Simple camera with a max/min distance far for rendering
BeyondAR World in Google maps

AR camera with Gooogle maps

Camera with touch events

Camera with screenshot

Change GeoObject images on touch

Attach view to GeoObject

Set static view to geoObject

Custornize sensor filter

Simple AR camera with a radar view

Using BeyondarLocationManager
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Simple AR camera — nmoka3siBaeT HaOOp n300paxeHuit Ha poHe kamepsl. [Ipu 3TOM M300pa-
JKEHUsI PacoJIOKEeHbI B IIPOCTPAHCTBE BOKPYT YCTPOWCTBA.

Simple camera with a max/min distance far for rendering — noka3siBaeT HaOOp N30OPAKEHUIT
Ha (poHEe KaMephbl C BOBMOKHOCTBIO PETYJIUPOBKU PACCTOSHUS IO M300pasKEHHI.

BeyondAR World in Google maps — noka3siBaeT HaOOp M300pakeHHid Ha KapTe.

AR camera with Google maps — rokassiBaeT Habop U300paxeHuid Ha (poHe KaMepbl ¢ KHOITKOM
[EPEKJIIOYECHUA HA KapTy.

Camera with touch events — moka3siBaeT HaOOp N300pakeHui Ha (POHE Kamephl, a TAKKe CO00-
IIEHKe TIPH HAKATHH Ha OJTHOM M3 M300paKeHHH.

Camera with screenshot — nokassiBaeT Habop M300paxeHUd Ha (poHE KaMepbl C KHOMKOM
CKPHUHILOTA.

Change GeoObject images on touch — mokaspiBaeT HaOOp M300pakeHUil Ha (pOHE KaMephl,
KOTOpbIE 3aMEHSIIOTCS Ha Jpyrue U300pakeHusl Mpyu HaXaThu.

Attach view to GeoObject — mokaspiBaeT HaOOp n300pakeHui Ha (hoHe KaMepsl ¢ T0OaBICHIEM
BUJa K 1/1306pa>1<eHmo IpU HAKaTHUU.

Set static view to geoObject — BMecTo M300pakeHUl MOKa3bIBaeT BUIBI Ha (POHE KaMephl,
a TaKXKe COO6H.[GHI/IC IMpU HA’)KaTUM Ha OJJHOM U3 BUIOB.

Customize sensor filter — moka3spiBaeT HAOOP M300paKeHMIt Ha (POHE KaMepbl C BO3MOKHOCTBHIO
PETYJIUPOBKU YYBCTBUTCJIbHOCTH JAaTUMKA OPUECHTALIUH.

Simple AR camera with a radar view — nokassiBaeT HaOOp M300pakeHn Ha (pOHE Kamephl,
a TaKke pachoyiokeHnue n300pakeHni BOKPYT YCTPOWCTBA.

Using BeyondarLocationManager — noka3biBaeT HaOOp M300pakeHU Ha KapTe ¢ KHOMKOM
OOHOBJIEHUSI MECTOIIOJIOKEHHSI.

Insa padore BeyondAR dpeiimBopka B paiiie MaHudecta MpUIOKEeHUs JIeKJIapUpyIOTCs
HEOOXOIMMbIE pa3peleHus M HATMYME CEHCOPOB YCTPOMCTBA.

<! — Minimum permissions for Beyondar — >

<uses-permission android:name="android.permission. CAMERA» />

<! — For Beyondar this is not mandatory unless you want to load something from Internet (for
instance images) — >
<uses-permission android:name="android.permission.INTERNET» />

<! — BeyondAR needs the following features — >

<uses-feature android:name="android.hardware.camera» />

<uses-feature android:name="android.hardware.sensor.accelerometer» />

<uses-feature android:name="android.hardware.sensor.compass» />

AxrtuBHOCTh SimpleCameraActivity, oroOpaxkaromas Habop u300pakeHuid Ha (poHe KaMephl,
MMeeT JIOCTaTOYHO TIPOCTON KOJ.

package com.beyondar. example;

import android. os. Bundle;
import android.support.v4.app.FragmentActivity;

import android.view. Window;

import com.beyondar.android.fragment.BeyondarFragmentSupport;
import com.beyondar.android. world. World;

public class SimpleCameraActivity extends FragmentActivity {
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private BeyondarFragmentSupport mBeyondarFragment;
private World mWorld;

/** Called when the activity is first created. */
@Override

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

// Hide the window title.
requestWindowFeature (Window. FEATURE_NO_TITLE);

setContentView(R .layout.simple_camera);

mBeyondarFragment = (BeyondarFragmentSupport)
getSupportFragmentManager(). f1ndFragmentById(R id.beyondarFragment);

/l We create the world and fill it. ..

mWorld = CustomWorldHelper.generateObjects (this);
/I ... and send it to the fragment
mBeyondarFragment.setWorld (mWorld);

/l We also can see the Frames per seconds
mBeyondarFragment.showFPS (true);

}
}

B metone onCreate co3maercst ¢pparmenT BeyondarFragmentSupport, oTBevaroruii 3a otoopa-
*eHue Buaa kamepsl ¥ Buja BeyondarGLSurfaceView, pucyioliero 10MoJIHEHHYIO peaibHOCTb.

Jns1 3TOrO McTob3yeTcs (hailyl KOMIIOHOBKHU.

<?xml version=«1.0» encoding=«utf-8»? >

<FrameLayout xmlIns: android="http://schemas.android.com/apk/res/android"

android: layout_width=«match_parent»

android: layout_height=«match_parent»

android: id="@+id/parentFrameLayout»>

<fragment

android: id="@-+id/beyondarFragment»
android:name="com.beyondar.android.fragment.BeyondarFragmentSupport»
android: layout_width=«match_parent»

android: layout_height=«match_parent» />

</FrameLayout>

Hanee coznaercsi 00beKT World — KoHTeliHep OOBEKTOB JIOTIOTHEHHON PeaTbHOCTH, KOTOPBIH
3ateM no0OaBisieTcs Bo pparmeHT BeyondarFragmentSupport.

Merox mBeyondarFragment.showFPS (true) nokasbiBaeT KOIMYecTBO KaJpoOB B CEKYHIY
B JIEBOM BEpXHEM YTy SKpaHa.

Bcst marust mo co3maHMio OOBEKTOB JIOTIOJHEHHOM pPEaIbHOCTH OCYHIECTBIISIETCSl B KJlacce
CustomWorldHelper.
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3nech cosnaeTcst HOBbI KoHTerHep World, yctaHaBiIMBaeTcst ero MEeCTONoIOKeHHe B peasib-
HOM MHUpeE, a TaKKe Ha OCHOBe M300paxeHui co3natotcs 00bekThl GeoObject, KoTopble 0OaBISIOTCS
B KoHTeliHep World.

public static World sharedWorld;

sharedWorld = new World (context);
sharedWorld.setGeoPosition (41.90533734214473d, 2.565848038959814d);

GeoObject go4 = new GeoObject (41);

go4.setGeoPosition (41.90518862002349d, 2.565662767707665d);
go4.setlmageUri("assets://creature_7.png»);

go4.setName («Image from assets»);

sharedWorld.addBeyondarObject (go4);

ITo ymomuanuio s kouteiiHepa World u 17151 ero oobekToB, B kiacce CustomWorldHelper,
3a7a10Tcsl (PUKCMPOBAHHBIE KOOPIMHATHI B pealbHOM Mupe. VicpaBuM 3T0, MPUBSI3aB KOOPAWHATHI
KoHTeriHepa World Kk MecTorosoKeH!I0 YCTPOICTRA.

Il ompeseneHus: MeCTOIoNokeHus1 ycrpoiictBa uctonb3dyem Fused location provider API
(Android API Level> v9, Android Build Tools> v21).

Nsmenum ko kinaccoB CustomWorldHelper, GoogleMapActivity u SimpleCameraActivity.

import android.annotation.SuppressLint;

import android.content.Context;

import android. location. Location;

import android.widget.Toast;

import com.beyondar.android.world.GeoObject;
import com.beyondar.android. world. World;

@SuppressLint («SdCardPath»)
public class CustomWorldHelper {
public static final int LIST_TYPE_EXAMPLE_1 = 1;

public static World sharedWorld;

public static World generateObjects (Context context, Location mCurrentLocation) {
sharedWorld = new World (context);

// ' The user can set the default bitmap. This is useful if you are

// loading images form Internet and the connection get lost

sharedWorld.setDefaultlmage(R.drawable.beyondar_default_unknow_icon);
// User position (you can change it using the GPS listeners form Android

/1 APT)

if (mCurrentLocation== null) {

mCurrentLocation=new Location (»»);

mCurrentLocation.setLatitude (41.90533734214473d);
mCurrentLocation.setLongitude (2.5658480389598144d);

}
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sharedWorld.setGeoPosition(mCurrentLocation.getLatitude(),mCurrentLocation.getLongitude ());

// Create an object with an image in the app resources.

/I And the same goes for the app assets

GeoObject go = new GeoObject (11);

go.setGeoPosition(mCurrentLocation.getLatitude()+0.00005,mCurrentLocation.getLongitude
() -0.0001);

go.setlmageUri("assets://creature_7.png»);

go.setName («Image from assets»);

/! Add the GeoObjects to the world
sharedWorld.addBeyondarObject (go);

return sharedWorld;

}
}

import android.content.pm.PackageManager;
import android. location. Location;

import android. os. Bundle;

import android.support.annotation.NonNull;
import android.support.annotation.Nullable;
import android.support.v4.app.ActivityCompat;
import android.support.v4.app.FragmentActivity;
import android.widget.Toast;

import com.beyondar.android.plugin. googlemap. GoogleMapWorldPlugin;
import com.beyondar.android.world.GeoObject;

import com.beyondar.android. world. World;

import com.google.android.gms.common.ConnectionResult;

import com.google.android.gms.common. api. GoogleApiClient;

import com.google.android.gms. location. LocationListener;

import com.google.android.gms. location. LocationRequest;

import com.google.android.gms. location. LocationServices;

import com.google.android.gms.maps.CameraUpdateFactory;

import com.google.android.gms.maps. GoogleMap;

import com.google.android.gms.maps. GoogleMap. OnMarkerClickListener;
import com.google.android.gms.maps. OnMapReadyCallback;

import com.google.android.gms.maps.SupportMapFragment;

import com.google.android.gms.maps.model. Marker;

public class GoogleMapActivity extends FragmentActivity implements
OnMarkerClickListener, OnMapReadyCallback, LocationListener,
Google ApiClient.ConnectionCallbacks, Google ApiClient. OnConnectionFailedListener {

private GoogleMap mMap;

private GoogleMapWorldPlugin mGoogleMapPlugin;
private World mWorld;

Google ApiClient mGoogle ApiClient;
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Location mCurrentLocation;
LocationRequest mLocationRequest;

@OQOverride

protected void onCreate (Bundle savedInstanceState) {
super. onCreate (savedInstanceState);
setContentView(R.layout.map_google);

((SupportMapFragment) getSupportFragmentManager
() .findFragmentById(R.id.map)).getMapAsync (this);

buildGoogle ApiClient ();
}

/ kek

* Builds a GoogleApiClient. Uses the { @code #addApi} method to request the
* LocationServices API.

*/

protected synchronized void buildGoogleApiClient () {
mGoogleApiClient = new GoogleApiClient. Builder (this)
.addConnectionCallbacks (this)
.addOnConnectionFailedListener (this)

.addApi (LocationServices. API)

.build ();

createLocationRequest ();

}

protected void createLocationRequest () {
mLocationRequest = LocationRequest.create ();

// Sets the desired interval for active location updates. This interval is

// inexact. You may not receive updates at all if no location sources are available, or

/] you may receive them slower than requested. You may also receive updates faster than
// requested if other applications are requesting location at a faster interval.
mLocationRequest.setInterval (10000);

/1 Sets the fastest rate for active location updates. This interval is exact, and your
// application will never receive updates faster than this value.
mLocationRequest.setFastestInterval (5000);

mLocationRequest.setPriority(LocationRequest. PRIORITY_HIGH_ACCURACY);
}

@OQOverride

public void onStart () {

super. onStart ();
mGoogleApiClient.connect ();

}

68



T. Mamnuus. «Pazpadorka Android-npunoxenuii ¢ Augmented Reality»

@Override

public void onStop () {

super. onStop ();
mGoogleApiClient. disconnect ();

}

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

// Within { @code onPause ()}, we pause location updates, but leave the
/I connection to GoogleApiClient intact. Here, we resume receiving
// location updates if the user has requested them.

if (mGoogleApiClient.isConnected ()) {
startLocationUpdates ();

}

}

@Override

protected void onPause () {

super. onPause ();

/1 Stop location updates to save battery, but don’t disconnect the Google ApiClient object.
if (mGoogleApiClient.isConnected ()) {

stopLocationUpdates ();

}

}

protected void startLocationUpdates () {

if (ActivityCompat.checkSelfPermission (this,
android.Manifest.permission. ACCESS_FINE_LOCATION)!=
PackageManager. PERMISSION_GRANTED && ActivityCompat.checkSelfPermission  (this,
android.Manifest.permission. ACCESS_COARSE_LOCATION)!=
PackageManager. PERMISSION_GRANTED) {

return;

}
LocationServices.FusedLocationApi.requestLocationUpdates (
mGoogleApiClient, mLocationRequest, this);

}

/ Kk

* Removes location updates from the FusedLocationApi.

*/

protected void stopLocationUpdates () {

// Tt is a good practice to remove location requests when the activity is in a paused or
// stopped state. Doing so helps battery performance and is especially

/l recommended in applications that request frequent location updates.
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// The final argument to { @code requestLocationUpdates ()} is a LocationListener
/l (http://developer.android.com/reference/com/google/android/gms/location/
LocationListener.html).

LocationServices.FusedLocationApi.removeLocationUpdates (mGoogle ApiClient, this);

}

@Override

public boolean onMarkerClick (Marker marker) {

// To get the GeoObject that owns the marker we use the following

// method:

GeoObject geoObject = mGoogleMapPlugin.getGeoObjectOwner (marker);

if (geoObject!=null) {

Toast.makeText (this, «Click on a marker owned by a GeoOject with the name:
+ geoObject.getName (),

Toast. LENGTH_SHORT).show ();

}

return false;

}

@Override

public void onMapReady (GoogleMap googleMap) {

mMap=googleMap;

/l We create the world and fill the world

mWorld = CustomWorldHelper.generateObjects (this, mCurrentLocation);

/I As we want to use GoogleMaps, we are going to create the plugin and

// attach it to the World

mGoogleMapPlugin = new GoogleMapWorldPlugin (this);

/I Then we need to set the map in to the GoogleMapPlugin
mGoogleMapPlugin.setGoogleMap (mMap);

// Now that we have the plugin created let’s add it to our world.

/I NOTE: It is better to load the plugins before start adding object in to the world.
mWorld.addPlugin (mGoogleMapPlugin);

mMap.setOnMarkerClickListener (this);

mMap.moveCamera(CameraUpdateFactory.newLatLngZoom(mGoogleMapPlugin.getLatL.ng

0, 15));
mMap.animateCamera (CameraUpdateFactory. zoomTo (19), 2000, null);

// Lets add the user position

GeoObject user = new GeoObject (10001);
user.setGeoPosition(mWorld.getLatitude (), mWorld.getLongitude ());
user.setlmageResource (R. drawable. flag);

user.setName («User position»);

mWorld.addBeyondarObject (user);

}
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@OQverride
public void onConnected (@Nullable Bundle bundle) {

if (ActivityCompat.checkSelfPermission (this,
android.Manifest.permission. ACCESS_FINE_LOCATION)!=
PackageManager. PERMISSION_GRANTED && ActivityCompat.checkSelfPermission (this,
android.Manifest.permission. ACCESS_COARSE_LOCATION)!=
PackageManager. PERMISSION_GRANTED) {

return;

}

Location mLastLocation = LocationServices.FusedLocationApi.getLastLocation
(mGoogleApiClient);

if (mLastLocation!= null) {

mCurrentLocation = mLastLocation;

String lat = String.valueOf(mCurrentLocation.getLatitude ());

String lon = String.valueOf (mCurrentLocation.getLongitude ());

Toast toast = Toast.makeText (this, «Last location» + lat + " " + lon, Toast. LENGTH_LONG);
toast.show ();

mWorld.clearWorld ();

mMap.clear ();

mWorld = CustomWorldHelper.generateObjects (this, mCurrentLocation);
mGoogleMapPlugin = new GoogleMapWorldPlugin (this);
mGoogleMapPlugin.setGoogleMap (mMap);

mWorld.addPlugin (mGoogleMapPlugin);
mMap.setOnMarkerClickListener (this);

mMap.moveCamera(CameraUpdateFactory.newLatLngZoom(mGoogleMapPlugin.getLatL.ng
0, 15));

mMap.animateCamera (CameraUpdateFactory. zoomTo (19), 2000, null);

GeoObject user = new GeoObject (10001);

user.setGeoPosition(mWorld.getLatitude (), mWorld.getLongitude ());

user.setlmageResource (R. drawable. flag);

user.setName («User position»);

mWorld.addBeyondarObject (user);

} else {

startLocationUpdates ();

}

}

@OQverride
public void onConnectionSuspended (int 1) {

}

@OQverride
public void onConnectionFailed (@NonNull ConnectionResult connectionResult) {
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}

@Override

public void onLocationChanged (Location location) {

mCurrentLocation = location;

String lat = String.valueOf(mCurrentLocation.getLatitude ());

String lon = String.valueOf (mCurrentLocation.getLongitude ());

Toast toast = Toast.makeText (this,«Current location "
LENGTH_LONG);

toast.show ();

mWorld.clearWorld ();

mMap.clear ();

mWorld = CustomWorldHelper.generateObjects (this, mCurrentLocation);

mGoogleMapPlugin = new GoogleMapWorldPlugin (this);

mGoogleMapPlugin.setGoogleMap (mMap);

mWorld.addPlugin (mGoogleMapPlugin);

mMap.setOnMarkerClickListener (this);

n

+ lat+" "+lon, Toast.

mMap.moveCamera(CameraUpdateFactory.newLatLngZoom(mGoogleMapPlugin.getLatL.ng
0, 15));

mMap.animateCamera (CameraUpdateFactory. zoomTo (19), 2000, null);

GeoObject user = new GeoObject (10001);

user.setGeoPosition(mWorld.getLatitude (), mWorld.getLongitude ());

user.setlmageResource (R. drawable. flag);

user.setName («User position»);

mWorld.addBeyondarObject (user);

}

}

import android.content.pm.PackageManager;
import android. location. Location;

import android. os. Bundle;

import android.support.annotation.NonNull;
import android.support.annotation.Nullable;
import android.support.v4.app.ActivityCompat;
import android.support.v4.app.FragmentActivity;
import android.view. Window;

import android.widget.Toast;

import com.beyondar.android.fragment.BeyondarFragmentSupport;
import com.beyondar.android. opengl. util. LowPassFilter;

import com.beyondar.android. world. World;

import com.google.android.gms.common.ConnectionResult;

import com.google.android.gms.common. api. GoogleApiClient;
import com.google.android.gms. location. LocationListener;

import com.google.android.gms. location. LocationRequest;

import com.google.android.gms. location. LocationServices;
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public class SimpleCameraActivity extends FragmentActivity implements LocationListener,
Google ApiClient.ConnectionCallbacks, Google ApiClient. OnConnectionFailedListener {

private BeyondarFragmentSupport mBeyondarFragment;
private World mWorld;

GoogleApiClient mGoogleApiClient;

Location mCurrentLocation;

LocationRequest mLocationRequest;

/** Called when the activity is first created. */

@Override

public void onCreate (Bundle savedInstanceState) {

super. onCreate (savedInstanceState);

// Hide the window title.

requestWindowFeature (Window. FEATURE_NO_TITLE);

setContentView(R layout.simple_camera);

mBeyondarFragment = (BeyondarFragmentSupport)  getSupportFragmentManager
() .findFragmentById(R.id.beyondarFragment);

/l We also can see the Frames per seconds
mBeyondarFragment.showFPS (false);

/l We create the world and fill it...

mWorld = CustomWorldHelper.generateObjects (this, mCurrentLocation);
/I ... and send it to the fragment

mBeyondarFragment.setWorld (mWorld);

LowPassFilter. ALPHA = 0.003f;

buildGoogle ApiClient ();
}

/ kek

* Builds a GoogleApiClient. Uses the { @code #addApi} method to request the
* LocationServices API.

*/

protected synchronized void buildGoogleApiClient () {
mGoogleApiClient = new GoogleApiClient. Builder (this)
.addConnectionCallbacks (this)
.addOnConnectionFailedListener (this)

.addApi (LocationServices. API)

.build ();

createLocationRequest ();

}

protected void createLocationRequest () {
mLocationRequest = LocationRequest.create ();
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// Sets the desired interval for active location updates. This interval is

// inexact. You may not receive updates at all if no location sources are available, or

// you may receive them slower than requested. You may also receive updates faster than
// requested if other applications are requesting location at a faster interval.
mLocationRequest.setInterval (10000);

/1 Sets the fastest rate for active location updates. This interval is exact, and your
// application will never receive updates faster than this value.
mLocationRequest.setFastestInterval (5000);

mLocationRequest.setPriority(LocationRequest. PRIORITY_HIGH_ACCURACY);
}

@OQOverride

public void onStart () {

super. onStart ();
mGoogleApiClient.connect ();

}

@Override

public void onStop () {

super. onStop ();
mGoogleApiClient. disconnect ();

}

@Override

public void onResume () {

super. onResume ();

// Within { @code onPause ()}, we pause location updates, but leave the
/I connection to GoogleApiClient intact. Here, we resume receiving

// location updates if the user has requested them.

if (mGoogleApiClient.isConnected ()) {
startLocationUpdates ();

}

}

@Override

protected void onPause () {

super. onPause ();

/1 Stop location updates to save battery, but don’t disconnect the Google ApiClient object.
if (mGoogleApiClient.isConnected ()) {

stopLocationUpdates ();

}

}

protected void startLocationUpdates () {
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if (ActivityCompat.checkSelfPermission
android.Manifest.permission. ACCESS_FINE_LOCATION)!=
PackageManager. PERMISSION_GRANTED && ActivityCompat.checkSelf Permission
android.Manifest.permission. ACCESS_COARSE_LOCATION)!=
PackageManager. PERMISSION_GRANTED) {

return;

}
LocationServices.FusedLocationApi.requestLocationUpdates (
mGoogleApiClient, mLocationRequest, this);

}

/ Kk

* Removes location updates from the FusedLocationApi.

*/

protected void stopLocationUpdates () {

// Tt is a good practice to remove location requests when the activity is in a paused or
// stopped state. Doing so helps battery performance and is especially

/I recommended in applications that request frequent location updates.

// The final argument to { @code requestLocationUpdates ()} is a LocationListener

(this,

(this,

/l (http://developer.android.com/reference/com/google/android/gms/location/

LocationListener.html).

LocationServices.FusedLocationApi.removeLocationUpdates (mGoogle ApiClient, this);

}

@OQverride
public void onConnected (@Nullable Bundle bundle) {

if (ActivityCompat.checkSelfPermission
android.Manifest.permission. ACCESS_FINE_LOCATION)!=

(this,

PackageManager. PERMISSION_GRANTED && ActivityCompat.checkSelfPermission (this,

android.Manifest.permission. ACCESS_COARSE_LOCATION)!=
PackageManager. PERMISSION_GRANTED) {
/I TODO: Consider calling
/I ActivityCompat#requestPermissions
// here to request the missing permissions, and then overriding
// public void onRequestPermissionsResult (int requestCode, String [] permissions,
// int [] grantResults)
// to handle the case where the user grants the permission. See the documentation
/I for ActivityCompat#requestPermissions for more details.

return;

}

Location mLastLocation = LocationServices.FusedLocationApi.getLastLocation
(mGoogleApiClient);

if (mLastLocation!= null) {

mCurrentLocation = mLastLocation;

String lat = String.valueOf(mCurrentLocation.getLatitude ());
String lon = String.valueOf (mCurrentLocation.getLongitude ());
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Toast toast = Toast.makeText (this, «Last location» + lat + " " + lon, Toast. LENGTH_LONG);
toast.show ();

mWorld.clearWorld ();

mWorld = CustomWorldHelper.generateObjects (this, mCurrentLocation);
mBeyondarFragment.setWorld (mWorld);

} else {

startLocationUpdates ();

}

}

@Override
public void onConnectionSuspended (int i) {
mGoogleApiClient.connect ();

}

@Override
public void onConnectionFailed (@NonNull ConnectionResult connectionResult) {

}

@OQOverride

public void onLocationChanged (Location location) {
mCurrentLocation = location;

String lat = String.valueOf(mCurrentLocation.getLatitude ());
String lon = String.valueOf (mCurrentLocation.getLongitude ());

Toast toast = Toast.makeText (this,«Current location " + lat+" "+lon, Toast.

LENGTH_LONG);

TEJIA.

toast.show ();

mWorld.clearWorld ();

mWorld = CustomWorldHelper.generateObjects (this, mCurrentLocation);
mBeyondarFragment.setWorld (mWorld);

}

}

Tenepb AOINOJIHEHHAA pE€aJIbHOCTDb 6}’IIGT MpUBA3aHa K TCKYIIEMY MECTOITOJIOKECHHAIO ITOJIb30Ba-

B kauectBe npumepa ucnonb3zoBanus ¢pperiMBopka BeyondAR co3paaum urpoBoe npuiioxe-

uue Creatures in Camera, B KOTOPOM IOJIb30BaTeb CMOXKET paccTaBisATh 2D 00bEKTH B peabHOM
MHpe, a TOTOM HaOMIoAaTh UX Yepe3 Kamepy.

Coszmagum HoBbI TTPoekT B Android Studio, ncrons3ys madmon Navigation Drawer Activity.
st coopku APK (paiina ¢ 60abIIMM KOTMYECTBOM METOIOB B Kojie, B Gradle daiin no6aBum:
defaultConfig {

multiDexEnabled true

}

dependencies {

compile 'com.android.support: multidex:1.0.0»

}

android {
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dexOptions {
javaMaxHeapSize «4g»
}

}

B daiin manugecra rodaBum:
<application

android:name="android.support.multidex.MultiDex Application»>
Jo6aBuM 3aBUCUMOCTH OT OUOMOTEK beyondar-googlemap-plugin-v0.9.0. jar, beyondar-radar-

plugin-v0.9.1.jar u beyondar-v(0.9.3.jar, ckorupoBaB cooTBeTCTBYIOIIME (pailyibl B manky libs mpo-

€KTa.

>

Jo6aum 3aBrcuMOcCTb oT 6uboreku Google Play Services.

compile 'com.google.android.gms: play-services:9.6.1»

JoGaBum HeoOXonMMBIe pa3pelieHus B (aitn manudecTa.

<! — Google maps stuff — >

<uses-permission android:name="android.permission. ACCESS_NETWORK_STATE» />
<uses-permission android:name="android.permission. WRITE_EXTERNAL_STORAGE» /

<uses-permission

android:name="com.google.android.providers.gsf.permission.READ_GSERVICES» />

<! — Minimum permissions for BeyondAR - >

<uses-permission android:name="android.permission. CAMERA» />

<uses-permission android:name="android.permission. ACCESS_COARSE_LOCATION» />
<uses-permission android:name="android.permission. ACCESS_FINE_LOCATION» />

<! — For BeyondAR this is not mandatory unless you want to load something from the

network — >

<uses-permission android:name="android.permission.INTERNET» />

<! — BeyondAR needs the following features — >

<uses-feature android:name="android.hardware.camera» />

<uses-feature android:name="android.hardware.sensor.accelerometer» />

<uses-feature android:name="android.hardware.sensor.compass» />

s ucnionp3oBanuss Google Map no6asum Google API Key B daiin manudecra. [lins Toro

noyuuM KJiiod B Google Developers Console u 1o6aBum B Ter <application> aiina manudecra.

<meta-data

android:name="com.google.android.geo. API_KEY»
android: value=«AlzaSyBcRu9Vvb7...» />

Nsmenum aiin KOMIOHOBKM content_main. xml.

<?xml version=«1.0» encoding=«utf-8»? >
<android.support.v4.widget.NestedScroll View

xmlns: android="http://schemas.android.com/apk/res/android"
xmlns: app="http://schemas.android.com/apk/res-auto"
xmlns: tools="http://schemas.android.com/tools"

android: layout_width=«match_parent»

android: layout_height=«match_parent»

android: paddingleft="@dimen/activity_horizontal _margin»
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android: paddingRight="@dimen/activity_horizontal_margin»
android: paddingTop="@dimen/activity_vertical_margin»
android: paddingBottom="@dimen/activity_vertical_margin»
android: fillViewport=«true»

android: layout_gravity=«fill_vertical»

app: layout_behavior="@string/appbar_scrolling_view_behavior»
tools:context=".MainActivity»

tools: showIln="@layout/app_bar_main»

android: id="@+id/content_main»

>

<RelativeLayout
android: layout_width=«match_parent»
android: layout_height=«match_parent»>

<fragment

android: id="@-+id/beyondarFragment»
android:name="com.beyondar.android.fragment.BeyondarFragmentSupport»
android: layout_width=«match_parent»

android: layout_height=«match_parent» />

</RelativeLayout>

</android.support.v4.widget.NestedScroll View>
M3menum Koj Kiiacca rJIaBHOM aKTUBHOCTH.
package com.tmsoftstudio.aryourworld;

import android. app. Dialog;

import android.content. DialoglInterface;

import android.content.Intent;

import android.net.ConnectivityManager;

import android.net.NetworkInfo;

import android. os. Bundle;;

import android.support.design. widget. FloatingActionButton;
import android.support. v4.app. DialogFragment;
import android.support.v4.widget.NestedScrollView;
import android.support.v7.app.AlertDialog;

import android.view.LayoutInflater;

import android.view.View;

import android.support.design.widget.NavigationView;
import android.support.v4.view.GravityCompat;
import android.support. v4.widget. DrawerLayout;
import android.support.v7.app.ActionBarDrawerToggle;
import android.support. v7.app. AppCompatActivity;
import android.support.v7.widget. Toolbar;

import android.view.Menultem;

import android.Manifest;

import android.content.Context;

import android.content.SharedPreferences;
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import android.content.pm.PackageManager;
import android.hardware.Sensor;

import android.hardware.SensorEvent;
import android.hardware.SensorManager;
import android. location. Location;

import android.support.annotation.NonNull;
import android.support.annotation.Nullable;
import android.support.v4.app.ActivityCompat;
import android.view.ViewGroup;

import android.view.ViewTreeObserver;
import android.widget.ProgressBar;

import android. widget. RadioButton;

import android. widget. RadioGroup;

import android.widget. Toast;

import com.beyondar.android.fragment.BeyondarFragmentSupport;
import com.beyondar.android.plugin. radar. RadarView;

import com.beyondar.android.plugin. radar. RadarWorldPlugin;
import com.beyondar.android.sensor.BeyondarSensorListener;
import com.beyondar.android.sensor.BeyondarSensorManager;
import com.beyondar.android. world. World;

import com.beyondar.android. opengl. util. LowPassFilter;
import com.google.android.gms.common.ConnectionResult;
import com.google.android.gms.common. api. GoogleApiClient;
import com.google.android.gms. location. LocationListener;
import com.google.android.gms. location. LocationRequest;
import com.google.android.gms. location. LocationServices;

import org. json. JSONArray;
import org. json. JSONObject;

import java.util.Iterator;
import java.util.LinkedHashSet;
import java.util.Set;

public class MainActivity extends AppCompatActivity

implements NavigationView. OnNavigationltemSelectedListener, BeyondarSensorListener,
LocationListener, Google ApiClient.ConnectionCallbacks, GoogleApiClient.
OnConnectionFailedListener {

private BeyondarFragmentSupport mBeyondarFragment;
private World mWorld;

private RadarView mRadarView;

private RadarWorldPlugin mRadarPlugin;

private Location mCurrentLocation;
private Context context;

Google ApiClient mGoogle ApiClient;
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LocationRequest mLocationRequest;

mLastAccelerometer = new float [3];
mLastMagnetometer = new float [3];
mR = new float [9];

mOrientation = new float [3];

private float
private float
private float
private float

— r———
e e d

private static boolean flagl.ocationUpdate=true;
private static SharedPreferences mSettings;

private Set <String> boLat=new LinkedHashSet ();
private Set <String> boL.on=new LinkedHashSet ();

private static ProgressBar spinner;

@Override

protected void onCreate (Bundle savedInstanceState) {
super. onCreate (savedInstanceState);
setContentView(R.layout.activity_main);

Toolbar toolbar = (Toolbar) findViewBylId(R.id.toolbar);
setSupportActionBar (toolbar);

spinner = (ProgressBar)findViewByld(R.id.progressBar);
spinner.setVisibility (View. GONE);

DrawerLayout drawer = (DrawerLayout) findViewByld(R.id.drawer_layout);
ActionBarDrawerToggle toggle = new ActionBarDrawerToggle (

this, drawer, toolbar, R.string.navigation_drawer_open, R.string.navigation_drawer_close);
drawer.addDrawerListener (toggle);

toggle.syncState ();

NavigationView navigationView = (NavigationView) findViewByld(R.id.nav_view);
navigationView.setNavigationItemSelectedListener (this);

final NestedScrollView nestedScrollView =
(NestedScrollView)findViewByld(R.id.content_main);

nestedScrollView.getViewTreeObserver().addOnGlobalLayoutListener (

new ViewTreeObserver. OnGlobalLayoutListener () {

@Override

public void onGlobalLayout () {

int height = nestedScrollView.getHeight ();

int width = nestedScrollView.getWidth ();

if (height> width) height=width;

if (width> height) width=height;

ViewGroup.LayoutParams params = nestedScroll View.getLayoutParams ();
params. width=width;

params. height=height;

nestedScrollView.setLayoutParams (params);
nestedScrollView.getViewTreeObserver().removeGlobalOnLayoutListener (this);
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}
13

context = this;
mSettings = getSharedPreferences («<APP_PREFERENCES», Context MODE_PRIVATE);

if (!mSettings.contains («BOLAT»)) {
SharedPreferences. Editor editor = mSettings. edit ();
editor. putStringSet («kBOLAT», boLat);
editor.commit ();

}

if (!mSettings.contains («BOLON>»)) {
SharedPreferences. Editor editor = mSettings. edit ();
editor. putStringSet (<kBOLON», boLon);
editor.commit ();

}

if (!mSettings.contains («<KCREATURES»)) {
JSONArray creatures = new JSONATrray ();
SharedPreferences. Editor editor = mSettings. edit ();
editor.putString("CREATURES" creatures.toString ());
editor.commit ();

}

if (!mSettings.contains («<USERLON»)) {
SharedPreferences. Editor editor = mSettings. edit ();
editor. putString («<USERLON», «82.9346»);
editor.commit ();

}

if (!mSettings.contains («<USERLAT»)) {
SharedPreferences. Editor editor = mSettings. edit ();
editor. putString (<USERLAT», «55.0415»);
editor.commit ();

}

checkPermissions ();

mBeyondarFragment = (BeyondarFragmentSupport)
getSupportFragmentManager(). f1ndFragmentById(R id.beyondarFragment);

mRadarView = (RadarView) findViewByld(R.id.radarView);
mRadarPlugin = new RadarWorldPlugin (this);
mRadarPlugin.setRadarView (mRadarView);
mRadarPlugin.setMaxDistance (100);

CustomWorldHelper.setActivity (this);
mWorld = CustomWorldHelper.generateObjects (this);
mWorld.addPlugin (mRadarPlugin);
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mBeyondarFragment.setWorld (mWorld);
LowPassFilter. ALPHA = 0.001f;

BeyondarSensorManager.registerSensorListener (this);
mBeyondarFragment.setMaxDistanceToRender (10);

FloatingActionButton fabAdd = (FloatingActionButton) findViewBylId(R.id.fabAdd);
fabAdd.setOnClickListener (new View. OnClickListener () {

@Override

public void onClick (View view) {

SelectCreatureDialogFragment dialog = new SelectCreatureDialogFragment ();
dialog.show (getSupportFragmentManager (), «SelectCreatureDialogFragment»);
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KoHen 03HakoMuUTEJIbHOT0 (pparmMeHra.

Texkcr npenocrasieH OO0 «JIutPec».

[IpounTaiiTe 3Ty KHUTY LIEJIMKOM, KYIMB IIOJHYIO JIEraJbHYIO Bepcuio Ha JlutPec.

BesomnacHo onnatuTh KHUTY MOKHO OaHKOBCKOM Kaprtoit Visa, MasterCard, Maestro, co cuera
MOOWIIBHOTO TenepoHa, C TUIaTeKHOro tepMuHana, B catone MTC wm Cesi3Hoii, yepes PayPal,
WebMoney, fAunekc.densru, QIWI Komesnek, 60HyCHbIME KapTaMu WX APYTUM YIOOHBIM Bam crio-
COOOM.
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