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AHHOTaAMSA

Hononuennast peaidpHOcTh (Augmented Reality) He sBisiercs
KaKOM-TO HOBOHM TEXHOJIOTMEH, HO ee NMpUMeHeHHe ObUIO 3aMeueHO
HMIMPOKOH myOnuKkoil ¢ mosiBienneM urposl Pokemon GO, kortopas
MoKasaja, 4to TexHosorust AR umMeer OosbIiol nmoteHnyan. B kaure
PacCMOTpEHBI Pa3JIMUHBbIE CIOCOOBI Pa3padOTKU MPUIIOKEHUNA C
JOTIOJTHEHHON PeaibHOCThI0, OT HATUBHON pa3paborku B Android
Studio 10 mcnonb30BaHMs TaKUX JIBMKKOB, Kak Unity.
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BBenenune

IIpuriacuth aBTopa B mpoekT admin@tmsoftstudio.com

HononuenHas peanbHOCTh (Augmented Reality) He aBnsgerca
KaKO-TO HOBOI TEXHOJIOTHE, HO ee IpUMeHeHHe ObLIO 3aMede-
HO IIUPOKOU MyOsmKoi ¢ nosiBieHueM urpsl Pokemon GO, ko-
TOpasi IOKa3asa, 4to TexHoIorusi AR nmeer OOJIbITION OTEHIH-
an. [Tomumo urpst Pokemon GO, takue texHonornu kak Google
Tango u Microsoft HoloLens Takke HaxomsiTcsi Ha NEpeHEM
kpae AR.

«JlomonHeHHas» O3HAYaeT caeaTh HeuTo 0ojee CI0KHOE, 10-
OaBJIsIs YTO-TO K YeMy-TO. «PeaslbHOCTB» 3TO COCTOsIHUE BelleH,
KaK OHHM Ha CaMOM JeJI€ CyILECTBYIOT.

Hanpumep, crieHa m3zoOpaxeHusi kamepbl AonosnHsercs 3D
Android noroturnom B BepxHeil yactu. Vimeiite B Buay, 4to J10-
NIOJTHEHHAsI PeaTbHOCTh HE OrPaHUYMBAETCS TOJIBKO M300paxe-
HUEM, TaKK€ BO3MOKHBI 3BYK U JIpyT€ CEHCOPHBIE YCOBEPIIECH-
CTBOBaHUS.

HononHeHHas peainbHOCTh (AR) HakagbpiBaeT KyCKA BUPTY-
QJIBHOTO MHpa Ha peaJibHbI MUp (B OTIMYKME OT BUPTYaJbHOU
peasibHOCTH (VR), KOTOpas 3aMeHseT pealbHbIi MUP BUPTYalb-
HBIM MUPOM). 151 MOOMJTBHBIX YCTPOICTB, 3TO ITPOCTO O3HAYAET
YJIy4lIEHUE TOTO, YTO Bbl MOXXETE BUJETh YEPE3 KAMEPY YCTPOK-
crBa. Hanpumep, BBl MOXETE HaBECTH Bally Kamepy Ha IOCTep
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(pusibMa M MOCMOTpPETh €ro Tpeisiep, UM Bbl MOKETE HaBECTU
KaMepy Ha 3Be3/y B HeOe U y3HaTh ee uMsl. Tak uTo, B OCHOBHOM
AR cBoguTcs K cienyommM Tpem ocHOBHBIM Boripocam: I'/IE
nokazatb YTO u KAK.

I'/IE MoxeTr BKJIIOYATh B ceOs TakMe OOJIaCTH, KaK COIJaco-
BaHue 2-D n300pakeHuil 1 UX OTCIEeKMBaHKE, COTJIACOBAHUE 3-
D 00BEeKTOB U UX OTCJICKUBAHUE, OOHAPYXKEHHS JIUI] U UX OT-
cnexuBanue, SLAM (Simultaneous Localization and Mapping),
oTclekuBaHue Mecronosoxenus (¢ nomonipio GPS, akcenepo-
MeTpa, kommaca, rupockona). Maoraa, I'JIE aTo Hudero 6orbliie,
KaK HEKOTOpBbIE 3apaHee Onpeie/IeHHbIe TOUYKU MEeCTOTOIOKEHH S
Points of Interest (POIs).

C npyroii croponsl, YTO u KAK moxeT ucrnonb3oBarh peH/jie-
punr 3-D Mozenu, aHuMaruio v ooHapyXeHue kecToB. B oomem,
YTO moxeT ObITh 000 YacThio 1 poBoit MHGOpMaIHHU (Ha-
npuMep, TEKCT, U300pakeHue, BUIE0), C KOTOPbIMU MOJIb30Ba-
TeJIb MOT Obl UMETh BO3MOKHOCTh B3aMMOJICVICTBOBATh (HAIPH-
Mep, MOBEPHYTh WU MIEPEMECTUTD ).

Ncnonb3yst cMaptdoH B KauecTBe npumepa, AR TexHosnorus
paboTaeT C MOMOIIBIO MPUIIOKEHHSI, KOTOPOE BBIMOTHSIET MOUCK
Mapkepa, Kak MpaBuIIo, YepHO-0eJIoro MITPUX-KOoAa WK JPYroro
u3o0paxenust. [locne Toro, Kak Mapkep HalJIeH, Ha MapKep 3a-
TeM HakJaapiBaercsi 3D-00bekT. C oMol Kamepsl Teedo-
Ha, OTCJIeKUBAask OTHOCUTEJILHOE IOJIOKEHUE YCTPOMCTBA U Map-
Kepa, MoJIb30BaTe/lb MOKET XOAUTh BOKPYT MapKepa U MpocMar-
puBath 3D-00BEKT CO BCEX TOYEK 3pEeHUsI. DTO 3aHUMAET MHOTO



pPecypcoB, Tak Kak Tesie(hOH JIOJKEH OTCIIeKUBATH CBOE MOJIOKEe-
HHe, a TaKXKe TOJIOKEHHe MapKepoB, 4ToObl 3D-00bEKT BHITIIS-
JieJ1 IPaBUJTHHO.

Takue urpsl, kak Pokemon GO, paboTaloT HEMHOTO TO-pY-
romy. Bmecto ncrnons3oBanus (pUu3nUEcKOro Mapkepa ¢ mpuBsi3-
KO K HeMy Bu3yanm3anuu oobekTa, Pokemon GO mpocto oto6-
paxaer 3D-00beKT B BUIOMCKaTee Kamepsl. VICronb3yst 3TOT
meron, Pokemon GO He npenocrapisieT BOZMOXHOCTh XOIUTD
BOKPYT MOKEMOHOB, KaK TPAJWIIMOHHOE MCIIOIb30BAHUE TEXHO-
sorun AR. Ha camom fiesie, B 3TOUM Urpe HET HUKAKOT'O OTCIIEKHU-
BaHMS JUCTAHIIVU, BbI MOXETE CBOOOIHO XOIUTh BOKPYT, U TO-
KEMOH BCE PaBHO OCTAaHETCS] HA TaKOM K€ PACCTOSIHUM OT Bac,
J0 TeX TOop, MOKa BBl HE MOWJeTe B MPAaBUJIBHOM HarpaBlie-
HAW. DTOT METOI MOXET B KOHEYHOM UTOre OBITH 00JIee OOIINM
CIOCOOOM peaji3aliy JOMOJIHEHHOW PEaIbHOCTH B MOOMJTBHOM
MIPOCTPAHCTBE.

Texnonorusi Google Tango oOecnieunBaer Oosee CIIOX-
HYI0 peajM3alfio JOTOJTHEHHOW PEealbHOCTH IS MOOMJTBHBIX
YCTPOWCTB, TaK Kak Tango ycTpoNCTBO MMeeT CrielraibHOe 000-
pyaoBaHue 11 3Toro. Tango ycTpOWCTBO UCTIONb3YeT KOMIIbIO-
TepHOE 3peHue, YTOObI OTCIIEKUBATD JABUKEHNE, UMEeT IITyOuHY
BOCITPUSITUS U M3y4aeT MPOCTPAHCTBO BOKPYT BaC ISl CAMOCTO-
SITEJILHOTO UCTIpaBJICHUs JeTasieil. Tango ycTporCTBO BKJTIOYAET
B ce0sl CTaHJIapTHYIO Kamepy, Kamepy OOHapyXeHHs IBHKEHUsI
PHIOUT IJ1a3 1 IaTYMK TITyOUHBI.

[Mo criocody MpUBSI3KKA BUPTYATbHBIX OOBEKTOB K pealbHOMY



Mupy, AR crcTeMbl MOKHO pa3fesiuTh Ha JBa TUIA — OCHOBAH-
HBIE HA CEHCOPAX Y OCHOBAaHHbIE HA KOMIIBIOTEPHOM 3peHur. AR
MPWIOKEHUsI, OCHOBaHHbIE HA CEHcopax, ucnoyb3ylor GPS, ak-
CeJIEpOMETPbl, MATHUTOMETPBI U TUPOCKOIIBI JIJIsI OINpeieIeHusl
I7100JTbHOM TTO3UIIMY TIOJIb30BaTesisl B peajlbHOM MHUPE M MMe-
10T OTPaHUYEHHU S TI0 UCTIOJIb30BAHUIO BHE MMOMEIEHUS U CKOPO-
CTHU MepeMeleHU s TIOJIb30BaTeIsl U3-3a 3ara3/IblBaHus epeadn
GPS undopmaimu. AR npuiokeHusi, OCHOBaHHbIE Ha KOMIIbIO-
TEPHOM 3PEHHUH, UCTIONB3YIOT KAMEPY YCTPOMCTBA /1JIsi KOMIIbIO-
TepPHON 00PaOOTKH N300PAKEHUS U PETUCTPAIIMN BUPTYaJTbHOTO
00BEKTa B peaJIbLHOM MHUpPE M UMEIOT OrpaHUYEHHsI TI0 MOIIIHO-
CTH MCTIOJTb3YEMBIX YCTPOMCTB, TaK KaK KOMITbIOTepHast 00padoT-
Ka n300pakeHus1 KaMepbl MOTPeOIsieT 3HAUUTETbHbIE PECYPCHI.

Cy1iecTByeT HECKOJIBKO CHOCOOOB pa3pabOTKU MPHIIOKE-
HUI C JIOTOJTHEHHOUW pPeajbHOCThIO, OT HATUBHOW pa3pabOTKu
B Android Studio 10 ncnonb30BaHUs TAKUX JABMKKOB, Kak Unity.
Ha cerogusiHuii 1eHb TOCTYITHBI HECKOJIBKO JiecaTkoB SDK mist
pa3paboTku AR mpuiokeHWid, HIKe TePEeInCIieHb HEKOTOPbIe
U3 HUX:

Vuforia — pazpaboran kommnanueir Qualcomm. Dtor SDK
KOMIIBIOTEPHOTO 3peHHusl 0OecIieunBaeT pa3padO0TKy IMPHIIOKE-
HUU C JIONOJIHEHHON PEAJIbHOCTBIO, OCHOBAHHOM Ha OTCJIEKMBA-
Huu MapkepoB, 111 Android u OC IOS ¢ nognepxkkon Unity.
Vuforia nopaepkuBaeT HECKOJIBKO 1€l OTHOBPEMEHHO, Smart
Terrain (peKOHCTPYKIUsI (PU3UUECKOTO MUPA), A TAKKE JIOKATb-
Hble 1 00J1ayHbIe Oa3bl TAHHBIX.



FastCV Computer Vision SDK — pa3zpaGotan KoMIaHu-
et Qualcomm. OOGecrieunBaeT pacrio3HaBaHHE KeCTOB, OOHA-
pyXeHue, ClieKeHHe W pacro3HaBaHME YeIOBEYEeCKOro JIMIa,
pacro3HaBaHUE U OTCJIEKMBAHUE TEKCTa, AOTOTHEHHYIO peasib-
HocTb. bubnmoreka FastCV mpencrasnsier coO0M ONTUMHU3HPO-
BAHHYIO /1151 MOOMJIBHBIX YCTPONCTB OMOIMOTEKY KOMITHIOTEPHO-
IO 3peHHsI, BKJIIOYAIONIYIO B ce0s1 HanboJiee 4acTo MCIob3yeMble
(yHK1IMM 06PAOOTKM KOMITBIOTEPHOTO 3pEHUS 11 UCTIONb30Ba-
HUS B IIMPOKOM CMEKTPe MOOWIIbHBIX YCTPOUCTB.

OpenCV (Open Source Computer Vision Library) — 6u6mmio-
TeKa KOMITbIOTEPHOTO 3pEHHsI M MAIIMHHOTO OOYYEHUSI C OTKPbI-
ThIM UcXoHBIM KoioM. OpenCV obecnieunBaeT o01yIo nH(ppa-
CTPYKTYPY [UIs PHJIOKEHUIA KOMITBIOTEPHOTO 3pEHHMSI.

ARToolKit — 6ubnMoTeKa KOMITBIOTEPHOTO 3peHus, oOec-
neynBaloliasi HaJexkKHOe OTCIIKMBAHNE MapKepoB, BKJIIOYAs
orcrnexuBanue uzoOpaxenuii Natural Feature Tracking, moa-
JEepPKKY KaTMOPOBKM Kamepbl, OTHOBPEMEHHOE OTCIIeKUBAHUE
U TIOAJEPKKY CTEpeo Kamepbl, MYJIbTHUSA3BIYHOCTh, ONTUMH3A-
VIO /111 MOOWJIBHBIX YCTPOKCTB, MOJHYI0 nofaepxky Unity3D
u OpenSceneGraph.

OpenSpace3D — sBsIeTCS «CBOOOTHBIM ITPOr PAMMHBIM 00eC-
TIeYCHUEM» IS Pa3BUTHUSI TPOEKTOB BUPTYAILHON W JIOTION-
HeHHoU peasibHOCTH. Llens OpenSpace3D cocTouT B TOM, UTO-
Obl JIleMOKpaTu3upoBaTh 3D-mpuiokeHusi peaibHOrO Bpeme-
HU U TPEIOCTaBUTh MUHCTPYMEHT IJIsi BCEX TBOPYECKUX YMOB,
a He ToJbKO pa3padorunkoB. OpenSpace3D nomiepxuBaeT 1Ba



METO/Ia TOTIOJIHEHHOW peasibHOCTU TS co3aanust AR-npusoxe-
Huid. OOHapykeHre MapKepa, TIO3BOJISIONIEe OTCIIEKIUBATH MTPO-
M3BOJIbHOE M300pakeHHe C MOMOIIBI0 KaMephl, U OOHapyKeHHe
Aruco perepHOro Mapkepa, uTO IMO3BOJISIET JenaTh ObICTpbIe
MPUJIOKEHUSI C MOMOIIbI0 HECKOJIBKMX MapKepOB, a TaKKe MC-
TMOJIb30BaTh UX B KAUECTBE MATEPUAIbHOIO UHTEpdenca.

BeyondAR - mnardgopma npeasiaraet pecypcebl Iuisi paspa-
OOTKY MPUJIOKEHUI C IOTIOTHEHHON peabHOCThI0, OCHOBAaHHOM
Ha TreopacroioxkeHuu Ha cMaptdoHax u ruaHierax. C nomo-
IIBI0 HECKOJBKMX CTPOK KOZIa MOXHO co37aBaTh 2D-00BEKTHI,
4YTOOBI YBUJIETh UX Y€pe3 Kamepy.

Beyond Reality Face Nxt — miardopma mo3BosisieT co3aa-
BaTh BeO, MOOWJIbHBIE U HACTOJIbHBIC MPHJIOKEHHUSI, OTCIICKIBA-
IOLIME YeIOBEYECKOe JIMLI0, C UCIIONIb30BaHUeM Actionscript uim
HTMLS5/Javascript.

VISION SDK - nonHocThi0 HacTpauBaemasi, Jierkasi B UC-
MOJIb30BaHUM OMOIMOTEKA MIPE/ICTABIICHUI IOTIOJTHEHHOH peaib-
HOCTH, KOTOpasi Mo3BoJisieT BKMoueHne AR B moOoe mpuoxe-
Hre a1 Apple um Android ycTpoiicTB 6e3 HEOOXOMMMOCTH
ObITh 3KcniepToM B mporpamvupoBanud. C VISION SDK -
60e MOOWIJIbHOE MTPUJIOKEHUE MOKET ObITh YIydIleHO Oarogapsi
9TOM TEXHOJIOTMH, KOTOPasi MHTErpupyeT g poByo nHpopma-
LMIO B OOIIMI BUJ] OKPYXKAIOIIEro MPOCTPAHCTBA €CTECTBEHHBIM
oOpazom.

ARLab — 6omnbime, yem nipocto SDK, ARLab takxke nveer
3D-ABUKOK, KOTOPBIN MOXET ObITh UCTIONIH30BAH JIJIsI CO3/IaHUS



AR-npunoxenuii. ARLab He siBisieTcst OecIiaTHBIM, U MpeJ-
JlaraeT HECKOJIbKO Pa3MYHbIX BAPUAHTOB LIEH B 3aBUCUMOCTU
OT TOro, Kakve (PyHKIIMU Bbl XOTUTE BKJIIOYUTH B Ballle MPUIIO-
xenure. ARLab obecnieuriBaeT BUpTyasibHbIe KHOMKH, OTCIICKH-
BaHUE M300PaKEHUS M COMTOCTaBJIeHUE M300paKeHHUS.

Wikitude SDK — matHasi, BKo4aeT B ceOsl pacrio3HaBa-
HIe 00pa3oB W OTCJekuBaHue, peHaepuHr 3D monenei, Buaeo
¢ HaslokeHneM, AR, ocHOBaHHOe Ha MECTOIOJIOKEHUH, U MHO-
roe npyroe, noaaepxusaer Android, i0S, Smartphone, Tablet,
Smart Glasses, Cordova/PhoneGap, Titanium, Xamarin.

Intel RealSense SDK — tpebyer Hammumsi qByx kamep User
Facing (SR300) and World Facing (R200), obecnieunBaeT pac-
MO3HABAaHUE KECTOB, JUll, 3D CKaHMpOBaHME CTAIMOHAPHBIX
00BEKTOB, yaasienue (hoHa, OTCIEKMBaHNE OOBEKTOB, PACIIO3HA-
BaHMe peud (TpedyeT HaIUuMs TOJIbKO MUKPO(OHA), CO3/IaHKe
1 POBOTO MpeACTaBIeHUsT HAOMIOAeMOii cpefibl U OIIeHKa I10-
JIO)KEHHUsI KaMephl B peajlbHOM MaciliTade BpeMeHH, yTydllieHue
(ororpacduii u Buseo 3a cuer ucnoib3oBanus 3D ryOuHBI.



Vuforia

s ucnonb3oBanus Unity B pa3pabotke AR mpuiiokeHui,
B KayecTBe MEpBOro Imara, HEOOXOOMMO CKavaTh IIaT(opmy
Unity. Ilocne ycraHoBku, otkpoute Unity W cO3JalTe HOBBIU
MPOEKT, MpU 3TOM yOeauTech, 4yTo BhiOpaHa omius «3D». 3a-
kpoute Unity.

3arpysute Vuforia Unity Extension u aBakapl KJIMKHUTE
Ha (aiie *.unitypackage. IIpu otkperrum Unity, BeIOepete
co3nanHbil npoekT. Mmnoptupyiite Vuforia Unity Extension
B IIPOEKT.

Import Unity Package @

vuforia-unity-6-0-114

|7 Blicense_srdpartynoticetxt w5
[ [ Jlink.xml e
¥ [ G Plugins |
¥ 55 Android
[ [ | AndroidManifest.xml { MEW |
v S libs
v [ 5 armeabi-v7a
[ [ ] libvuforia.so { MEW |
[ DIiquforiaUnit\rPIayer.so { HEW |
[ DIiquforiaWrapper.so { HEW |
v o Gsrc
¥ M & com
¥ b &5 vuforia
¥ [ & vuforiaunityPlayer
4 DDebugLog.ja\ra { HEW |
I Dﬂrientationutilitv.ja\ra [ rEW
i IR o e e, R

All None Cancel || Import




Vnanure u3 ciiensl Main Camera u nepetaniure B CIIEHY Ka-
Mepy ARCamera B nanke Assets/Vuforia/Prefabs okna Project.

B oxne Inspector otkponte cBoiictBa ARCamera.

[onyunTe JMUIEH3MOHHBIN KJII0Y ISl IPUJIOKEHUsT Ha caiTe
Vuforia u BcraBbTe ero B nosie App Lisense Key.

) Urity Personsl (64bit) - Untted - AR Urity - PC, Mac & Linuax Standalone* <DL on DK10 GRU> - m “Fui-ﬁ

ik!mumwmvmmm
o EIEFEAIol EEmmaTy

o [AR Camera
Tag [Mmagged 1] Layer | Gufasks
[T Ravert |

S
& hasets » Vuforia » Prefabs -
"

g L —
‘Werld Center Mode rlli":TAlGI'

v Bm.-.lz,--..-nnu.n o
Digitalfyeweart &

!n-u-'ﬁ—

v@ﬂ'ml-ﬂduﬁnm“

[Tomectum kamepy B Havasno koopauHar Position 0, 0, O,
Rotation 90, 0, 0.

Ha caiite Vuforia co3pmaiite 6a3y JaHHBIX MapKepoB, K KO-
TOpbIM OyayT HpuKperiatbesi 3D-00beKThl. 1 3TOro Hyx-
HO Haxarth KHONKY Add Database Bo Bkiaake Develop/Target



Manager.

Cpenaiite ¢ororpadguio Kakoro-mudo mpeamera U ¢ MoMO-
mibio kHotikM Add Target 3arpy3ute uzoOpaxkeHue B 0a3zy Map-
KEpOB.

C nomotsio kHonkn Download Database ckauaiite 6a3y map-
KEpPOB M JBaX[bl KJIMKHUTE Ha ckayaHHOM Unity nmakere. M-
noprupyute Mapkepsl B Unity IpOeKT.

Import Unity Package

markers

v & &5 Editor
v M & Qcar
v il iImageTargetTextures
¥ o &5 markers
[ e IMG_20160903_102545_scaled.jpGEd
¥ [ G5 streamingAssets

v M EEqcar
[ emarkers.dat riEw |
o [ | markers.xml {MEW |
all || None Cancel || Import

Ho6aBum 3D Mozesnb, KOTOpyIo OyIeT TPUKPEIIATh K MapKe-
py. Qs storo B Unity otkpoem okHo Window/Asset Store u cka-
yaeMm Unity maker ¢ 3D mozpensamu. IMnoprupyeMm cKa4aHHBbIA
nakeT B Unity mpoekT.



W3 nanku Assets/Vuforia/Prefabs okna Project neperamuym
B creHy oObekT Image Target B mosuumio Position 0, -10, 0,
Rotation 0, 0, O.

B cBoiictBax Image Target B okHe Inspector B pazaeine Image
Target Behaviour B mose Database BoiOepeM NUMIIOPTUPOBAHHYIO
6a3y MapKepoB U YBUJIUM Hallle n300pakeHue B CIIeHE.

Y@ ¥ Image Target Behaviour (Script) ﬁ o
Script ImageTargetBehaviour ]
Type | Predefined 3

Database | markers

Image Target | IMG_20160903_102545
Width 12

Height 7.291553

[leperamum B cueny 3D Momenb, UMIIOPTUPOBAHHYIO
u3 Asset Store, B nozunio Position 0, 0, 0, Rotation 0, 0, 0. B ro-
ne Scale cBo¥cTB Mozienu nodoepeM MaciiTad MOIE OTHOCH-
TeJIbHO Harllero mapkepa. B okne Hierarchy neperarm Monens
B y3en ImageTarget u Takum 0Opa3oM crenaeM Mofelb Aouep-
HUM 00BeKTOM 0OBbeKkTa Image Target.



= Hierarchy | o=
| Create 7| arAll
TQ scene*
¥ ARCamera
B Camera
¥ ImageTarget
» Robot Kyle
Directional Light

Teneps, korga mapkep Image Target Oyaer oOHapyXUBaThCs
Kamepoi MOOMJIFHOTO YCTPOWCTBA, BCE I0YepHUE OOBEKTHI Map-
kepa Image Target Takxke OynyT NOSABIATHCSA B KaMepe.

AxtuBupyem 6a3y mapkepoB i1 kamepsl ARCamera. [lis
storo B cBorictBax ARCamera B okhe Inspector B pasge-
ne Dataset Load Behaviour Beibepem Load markers Database

u Activate.

e 1 L L T =]

"@ ¥ Database Load Behaviour (Script) @ %,
Script DatabaselLoadBehaviour o]

Load markers Databas |«
Activate ¥




Cobepem Unity mpoekt B Buje mnpwioxkenus ains Android
ycrpoiictBa. 111 3Toro B menio File Boioepem Build Settings, BbI-
6epem 1iatgopmy Android u kHorkoit Add Open Scenes o0a-
BUM CO3JIaHHYIO CIIEHY.

Knomnka Player Settings OTKpbpIBaeT OKHO HACTPOEK COOpKHU
TIPUIOKEHUS.




e Inspector
@ PlayerSettings @ #.
Company Name [tmsoftstudio |
Product Name |ARUnity |
Default Icon
Default Cursor
] | # |

Settings for Android

Resolution and Presentation

Icon

Other Settings

Cursor Hotspot x/0 ¥ [o
|
|
|
|
|

|
|
| Splash Image
|
|

Publishing Settings

B none Company Name BBegem cBoe umsi, B pasaene Other
Settings B nosie Bundle Identifier BBenem ums nakera, cocTosi-
niee u3 noseit Company Name u Product Name.



© Inspector | Services ]

Other Settings

Rendering

Rendering Path* | Forward

Auto Graphics API =

Graphics APIs

— OpenGLESZ2

o

Multithreaded Rendering* |

Static Batching ¥

Dynamic Batching o

GPU Skinning* =

Graphics Jobs (Experimer[ ]

Virtual Reality Supported [

Protect Graphics Memory [

Identification

Bundle Identifier com tmsoftstudio AR Unity
Version* 1.0

Bundle Version Code 1

Minimum API Level | Android 2,3.1 'Gingerbread' (API let# |

Haxwmem knHonky Build u coxpanum APK daii.

VcranoBum APK aiin Ha MobuiibHOE ycTpoiicTBo. Terneps
MIpY HABEJICHUM KaMepbl YCTPOMCTBA Ha paHee cdoTorpadgupo-
BaHHBIN MpeaAMeT, OyJeT MOsIBIAThCSA BUPTyaibHast 3D mMozens.






ARToolKit

ARToolKit sBiisieTcs OMOIMOTEKONM KOMITBIOTEPHOTO 3pEeHUs,
KOTOpasi o0ecrieunBaeT (PyHKIIMOHAIbHBIE BO3MOKHOCTU OTCJIE-
’KMBaHU s, HEOOXOIMMBbIE [T CO3/IaHUSI TIPHJIOKEHUI TOTIOJTHEH-
HOW PEAJIbHOCTH.



ARToolKit murarun gast Unity

ARToolKit muiarus g Unity MOXKHO CKadaTh Ha CTPAHMIIE
https://artoolkit.org/download-artoolkit-sdk#unity.

Bonee akTyaibHyl0 U CTaOWIIBHYI0O BEPCHIO IUIArvHA IS
Unity moxHO ckavyath Ha GitHub https://github.com/artoolkit/
arunityS.

[ocne ckaunBanus nakera oTkpoem Unity ¥ cO3a /MM HOBBII
3D npoexT.

B menio Assets Betoepem Import Package/Custom Package,
OTKPOEM M UMITIOPTUPYEM CKAYaHHBIN MaKeT.

Import Unity Package
ARUnity5-5.3.2
[ ﬁAssets -
v v &3 ARToolKit5-Unity =
[ =] CHANGELOG .txt i
v [« GSExample Scenes { HEW |
[ QBarcodeScene.unity { HEW |
[ QCubemarkerScene.unity { HEW |
[ QMuItimarkerScene.unity { HEW |
[ QSimpIeNFI’Scene.unity { FEW |
[ QSimpIeScene.unity { HEW |
[ QStereoﬂpticalScene.unity { FEW |
[ QStereoScene.unity { HEW |
[ QTwoMarkerScene.unitv { HEW |
[ QTwoNFI'MarkerScene.unity { HEW |
v ¥ GiExamples (NEW |
v [+ G5 Fisticuffs { HEW |
¥ ¥ G Animations e
o N e e P s
Al || Nene Cancel || Import




B criene Unity mpoekTa ynajauMm Bce OObEKTHl U C TIOMOIIIBIO
meHio Create/Create Empty co3naaum oobekT GameObject, ko-
Topbiid Ha3oBeM ARToolKit.

It0oT 00BEKT OyAeT comepxath qBa AR KOH(pUTypalmOHHBIX
oobekta ARController 1 ARMarker. IToatomy meperammm ux
u3 nanku Scripts B 00bekT ARTo0IKit.

ARController ckpunT oTBe4aeT 3a BUAe0-pOH 1 3a CO3/1aHHe
U ynpasieHue AR oTciexuBaHueM.

ARMarker ckpunrt obecrneuuBaeT MapKep OTCJeKMBaHMS,
K KoTopoMmy npukperuisiercs 3D monens. B none Marker tag BBe-



JIeM UIeHTU(PUKATOp MapKepa.

¥ || ¥ ARMarker (Script) [ %
Marker tag markero
Ui 7
Type | Square 4|
Description Single AR pattern
Pattern file | patt.hira 2 ]
Width 0.08

Cont. pose estimation [«

Filter Options
- Pattern 0, 0.080 m

o ymonuanuio Tum Mapkepa Square, 1 U300paxeHre Mapke-
pa ycraHoBsieHO U3 nanku Resources/ardata/markers.



J1s1 MCronb30BaHUsl 3TOTO0 MapKepa, HU300pakeHHe HyXK-
HO pacriedatath U3 Karajora ARUnity-tools\doc\patterns o-
noyHATeNbHOr0 Habopa uHcrpymeHnToB Additional Unity Tools,
KOTOpBII MOXKHO CKauaThb Ha crTpanule https://artoolkit.org/
download-artoolkit-sdk.

Hpyroii Tun mapkepa 3to Square Barcode. Square Barcode
9TO M300pakeHre, NMelolee MadIoH, peJonpeeIeHHbIA s
pacrio3HaBanusi OubOmorekoii ARToolKit, B Buge MaTpuiisl
U3 YepHbIX 1 OeJIbIX KBagpaToB. Mcrosb30BaHue JaHHOTO THMA



MapKepa yCKOpSIeT ero pacro3HaBaHue KaMepou 1 00ecrieunBaeT
HaJIe)KHOCTb €ro UAeHTU(]PUKALIMK.

Hns1 pacrieyatku mapkepsl Square Barcode HaxonsiTes B kata-
nore ARUnity-tools\doc\patterns 1omosHUTEIFHOTO HAOOpa MH-
crpymenToB Additional Unity Tools.

s ucnonp3oBaHuss Mapkepa Square Barcode B cBom-
crBax ARController ckpunra B pasgene Square tracking
options B mome Pattern detection mode BeIOEpemM
AR_MATRIX_CODE_DETECTION, a B none Matrix Code
Type BbIOepeM THIT HAOOPa MapKEPOB.

¥ Square Tracking Options

Template size: 16

Template count max.: 25

Marker borders: | Black Region m

Border size: 0.25

Pattern detection mode| AR_MATRIX_CODE_DETECTION ™
Matrix code type: | AR_MATRIX_CODE_3x3 2]

Image processing | AR MATRIX_CODE 3:3

= NFT Tracking Optii AR_MATRIX_CODE 44
B Annlisatan Gt AR_MATRIX_CODE_3x3_PARITY65
v ¥ ARMarker | AR_MATRIX_CODE_3:3_HAMMINGE3
Marker tag AR_MATRIX_CODE 4x4_BCH_13.9 3
e AR_MATRIX_CODE 4x4_BCH_13.5.5
Tvpe ~ | Square Barcode an |

B cBoiictBax ARMarker ckpunita B none Type BoiOGepem
Square Barcode, B none Barcode ID BBenem HOMep mapkepa
u3 Habopa.

Cnenyromuii tTun Mmapkepa 3to Multimarker, cocrosimii



U3 MHOXeCTBa MapkepoB Square Barcode st npukperieHus
k omHOMY 3D oOwekTy. /st pacrieuatku mapkepsl Multimarker
HaxonsATcs B karajore ARUnity-tools\doc\patterns momnonHu-
TeJapHOro Habopa nHcrpyMeHToB Additional Unity Tools. ITpe-
MMYIIECTBO MCHoNb30BaHusl Multimarker cocTouT B NOBBIIIEH-
HOW YCTOMYMBOCTHM K OKKJIIO3UM, J1a)ke KOrja OJMH MapKep 3a-
TEMHSIETCS], IPYToi MapKep Bce paBHO BUJEH, a Takxke B 3(pdek-
TUBHOM TOKPBITUM OOJIBIIIEr0 ONTUYECKOTO YIJIA, YTO IPUBOAUT
K YMEHBIIICHHIO OIIMOOK.

Hns  wucnons3oBaHuss Mapkepa Multimarker B cBOIi-
crBax ARController ckpunra B pasgene Square tracking
options B mome Pattern detection mode BeIOEpemM
AR_MATRIX_CODE_DETECTION, B coiictBax ARMarker
ckpunta B mone Type BoiOepem Multimarker, B mone
Multimarker config. BBegeM ums KOH(UTypalMOHHOTO paityia
U3 KaTtayiora StreamingAssets.



Square Tracking Options

Template size: 16

Template count max 25

Marker borders: | Black Region

Border size: 0.25

Pattern detection mc| AR_MATRIX_CODE_DETECTION
Matrix code type: | AR_MATRIX_CODE_3x3

Image processing m| AR_IMAGE_PROC_FRAME_IMAGE

» NFT Tracking Options

b Application Options

v @ ¥ ARMarker (Script)

Marker tag markerd

uIo 219

Type | Multimarker

Description Multimarker AR configuration

Multimarker config. multi-barcode-4x3 .dat

¥ Filter Options
Pattern 0, 0.040 m Pattern 1, 0.040 m Pattern 2, 0.040

Cnenyronuin tunn mapkepa 310 NFT mapkep. PyHkims
Natural Feature Tracking (NFT) no3Bosnsier pacrio3HaBath 1 OT-
CIIe)KUBATh OOBIYHOE M300pakeHne, KOTOPOE HE COIEPKUT TIPe/I-
OIpE/IETIEHHBIE MAPKEPBI.

s pacnieyatku npumepsl NFT MapkepoB HaxonATcs B KaTa-
aore ARUnity-tools\doc\Marker images JONOJHUTENBHOIO Ha-
6opa uncrpymentoB Additional Unity Tools.

g ucnone3oBanus NFT mapkepa B cBorictBax ARMarker
ckpunra B niojie Type Boioepem NFT, B mone NFT dataset name
BBeJleM UMs Habopa JaHHBIX U3 Katajora StreamingAssets.



v @/ ¥ ARMarker (Script) @ %
Marker tag markerd
Ui 318

Type | MFT
Description NFT dataset
NFT dataset name  gibraltar
NFT marker scalefac 1

¥ Filter Options

[Tpumepsl ClieH, CO3JaHHBIX C WUCMOJIb30BAHUEM PA3IMUYHBIX
TUIOB MAapKepoB, MOXHO MOCMOTpeTb B Kartajore Example
Scenes.

Co3ngamuM CBOM Mapkep, K KOTOpOMY Oy/ieT MPHUKPETIATHCS
3D moneb.

J7st aToro cortorpadupyeM u COXpaHUM jpeg n300paxeHre
npeaMeTa, Kotopblii Oyaet ciyxkutb NFT mapkepowm.

[lepemecTm nM300pakeHre B Manky bin Karajora JOMOJHU-
TenpHOro Habopa uHcTpymMeHnToB Additional Unity Tools, B Ko-
TOpoU HaxoauTcs UHCTpyMeHT genTexData. exe renepaniu NFT
HaOOpa JaHHBIX

B xomaH[HO¥ cTpoKe HabepeM:

genTexData. exe image.jpeg

Janee B mpoliecce TeHepayy Hy)KHO OyleT BBECTH YPOBEHb
U3BJIEYEHU I XaPAKTEPHBIX TOUEK N300paKEeHU s, a TAKKe Juana-
30H pa3pelieHus: n300pakeHusi, B KOTOPOM XapaKTepHbIe TOUKU
M300pakeHus1 OyayT M3BJIEKAThCS TPU MPUOIMKEHUH WU yia-



JICHUU KaMepbl.

[Mocne oxonuyanusi renepanmu NFT nHaGopa MBI Momyunm
Tpu amna. iset,.fset u. fset3, KoTopble neperamym B KaTajior
StreamingAssets Unity mpoekTa.

Hanee B cBorictBax ARMarker ckpurita B mojie Type BbiOe-
pem NFT, B none NFT dataset name BBegeM MM IIOJyYEHHOTO
NFT nabopa u3 karajora StreamingAssets.

g panpHerniero (hOpMUPOBAHUS CLUEHBI C MOMOIIIBIO Me-
Hio Create/Create Empty cozpagum o6bekT GameObject, koTo-
phiii Ha3oBeM Scene root. [eperamum u3 manku Scripts B 00b-
exkT Scene root ckpunt AROrigin, NpeAcTaBAAOIINANA LEHTP
ARToolkit Mupa 1 ABISIONIUIACA KOPHEBBIM OOBEKTOM CIICHBI.

B cBoiictBax oObekta Scene root B okHe Inspector B mosne
Layer BoiOepeM 9 cIioii CiieHbI.

Layers
Everything
Nothing
Default
TransparentFx
Ignore Raycast
Water

ur

AR background
AR background 2
AR foreground

Edit Layers...

|'§| '9" |'§| '9" |'§| '9" |'§| '9" X '9"



e Inspector

@ Tags & Layers

Builtin Layer 0
Builtin Layer 1
Builtin Layer 2
Builtin Layer 3
Builtin Layer 4
Builtin Layer 5
Builtin Layer &
Builtin Layer 7
User Layer &
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
e 24

|Default

[TransparentF}(

Ignore Raycast

Water

ur

AR background

AR background 2

AR foreground




© Inspector | Services

= -=

[~ ¥ [Scene root [ Static +

e Tag | Untagged 4| Layer | AR background 2 3|

¥ .~ Transform @ #*
Position ®|0 ¥ (0 Zo
Rotation X|0 Y0 Z|0
Scale X1 1YL |Z{1

v|&| ¥ AR Origin (Script) & %

ARMarker find mode | Auto All

1]

’ Add Component

[Ipu stom B cBoiictBax ARController ckpunta B pazaene
Video Options B nosie Layer nomkeH ObITh BRIOpaH 8 CJIOM clie-
HbI, a Tak:ke BeiOpaHa omuust Allow non-RGB video.

¥ Video Options

Camera parameters |camera_para

Video config. (Window -showDialog -flipV

Video config. (Mac OS5 |-width=640 -height=480

Video config. (i0S)

Video config. (Android

Video config. (Window -device=WinMC -format=BGRA -positio

Video config. (Linux)

Layer [AR background

4

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

Content mode | Fit
Rotate 90 deg. L
Flip vertically -
Flip horizontally. L
Near plane 0.01

Far plane 5




C nomompio MeH0 Create/Create Empty Child cozpaaum
oobekT GameObject, mouepHuil 1y 00bekTa Scene root, KOTo-
pbiii HazoBeM Marker. Ileperamum U3 manku Scripts B 0ObeKT
Marker ckpunt ARTrackedObject, npeacraBisiionmii Mapkep.
Ero nouepHuie 0ObeKTH OyAyT aBTOMATHUECKH MPUKPEIUISITHCS
K 9TOMY MapKepy.

B cBoiictBax ckpunrta ARTrackedObject B none Marker tag
BBEJIEM TOT K€ UIEHTU(PUKATOP, YTO U B nosie Marker tag cBoii-
crBax ckpunta ARMarker.

© Inspector | Services = .=

¥ Marker [|Static

- Tag | Untagged 4| Layer | AR background 2 3]

¥ .~ Transform @ %
Position H0 il 0 Zo
Rotation H0 ¥ (0 Zlo
Scale X1 Y1 Z/1

¥ |G| ¥ AR Tracked Object (Script) 3 #.

Marker tag markero
Got marker yes
Marker UID 1 (NFT dataset)

Stay visible o

Event Receiver: #None (Game Object) (o]

K o6bekTy Marker npukpenum godepHuii 00beKT — 3D Mo-
JeJb.



ARToolKit
¥ Scene root

Marke|
Came Copy
Paste
Rename
Duplicate
Delete
Select Prefab
Create Empty
3D Object Cube
2D Object Sphere
& project Light Capsule
Jereste-| | Audio Cylinder
¥ 7 Favorit ul b
©1 Al Ma
@AII Mo Particle System Quad
@A” Pre Camera Ragdoll...
Aleem Terrain
Vial Assets T
¥ ARToolKit5-Unity o
&5 Example Scenes
b Ga Examples 3D Text

Haxmem mpaBoii KHOINKOW MBIIIKK Ha 0OBEeKTe Scene root
¥ IIPUKPENUM K HeMy jiouepHuil 0obekT Camera.



= Hierarchy

| Create '| (e All

"Q scene*
ARToolKit
¥ Marker Copy
Sphe Paste
Camer
Rename
Duplicate
Delete
Select Prefab
Create Empty
3D Object »
2D Object »
e —— Light 3
& Project Audio v
Create '|
Y{}{Favorite o b
@AII Mat Particle System
@AII Mog
Camera
©Lall pre

[Meperamum u3 manku Scripts B 00bekT Camera CKpumT
ARCamera, caspiBaronuii Unity kamepy ¢ AR KOHTEHTOM.

B cBoiictBax 06bvekTa Camera B niosie Culling Mask BeiGepem
9 CJI01 CLIEHDI.



“"ﬁ ¥ camera ﬁ'#'v

Clear Flags | Skybox

Background _f
Culling Mask AR background 2
Which layers the camera does render, |t""e 4]
Field of View 60
Clipping Planes Near 0.3
Far 1000
Viewport Rect x® 0 Y0
W1 H 1
Depth i}
Rendering Path | Use Player Settings ™
Target Texture None (Render Texture) @
Occlusion Culling [
HDR L

Taraet Display | Display 1

HaxmMeM KHOMKY TPOUTPHIBAHMS CLIEHBI M IIOTHECEM K Kame-
pe Mapkep — JI0JKeH MOsIBUTbCs 3D 0OBEKT.

s coopku Android nmpunoxkenust B MeHio File Brioepem
Build Settings, knorkoii Add Open Scenes 100aBUM Hariry crie-
Hy, BbiOepeM miatrgopmy Android m Haxkmem KHomky Player
Settings.

B none Company Name BBeneM nms naketa, B nose Product
Name BBenem ums npuiioxenus, B pasaese Other Settings B 1o-
se Bundle Identifier BBenem com. [Company Name]. [Product
Name]. B npyrux pa3aenax BBeIeM OCTaJIbHbIE HACTPOMKH ITPU-
JIOXKEHUSI.

B karanore Plugins/Android otkpoem aitn Manudpecra
AndroidManifest. xml u B arpuOyrte package BBemem com.
[Company Name]. [Product Name]. ITocse storo Haxmem Build
u cooepeM APK ¢aitn Android npuoxeHusI.



ARToolKit niasa Android

CkavaeM 1 yCTaHOBUM:

Java Development Kit 1.7+

Android Studio IDE 1.5.x+

Android SDK

Git

IIpu ycranoke Git B okHe Adjusting your PATH environment
BeiOepeM Use Git from Git Bash only, B okne Configuring
the line ending conversions Boioepem Checkout Windows-style,
commit Unix-style line ends.

g ycraHoBkun Android NDK orkpoem Android Studio
u B MeHIo File otkpoem Project Structure.

Bocnonesyemcs cepuikoit Download Android NDK.



# Project Structure - — . - e ]
oL SDK Location
Ariroid SDK location:

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

Jewehape do not have a local.properties file with a sdk.dir property.
Ads

CAUsershuseriandroid-sdics
Analytics
Authentication
JDK lecation:
Cloud The directory whene the Java Development Kt (IDK) is located.
MNotifications
S C:\Program Files'\Uava\jdkd.7.0_79

i aRSimple

"3 sRBaselib Androld NDK location:

The directory where the Android NDK is located. This location will be saved as ndiedir propesty in the local properties file

Download Android NDE.

B pesynbrate B katanore Android SDK 6yzneT coznana nanka
ndk-bundle, conepxammas Android NDK.

YcTaHOBUM nepeMeHHbIE CPEe/Ibl.

ANDROID_HOME = .. \android-sdks

ANDROID NDK ROOT = %ANDROID HOME%\ndk-
bundle

NDK = %ANDROID_HOME%\ndk-bundle
:%NDK %\ no6asuts B Path



N3 GitHub ckavaem u pacnakyem artoolkit5 m B marm-

ke artoolkitS\android 3amyctum Git ckpunr build.sh u
build_native_examples.sh.

Bo3MOXHO, B cCKpunTe HYXKHO OyJeT BbIBECTH MEPEMEHHYIO

$WinsVerNum u nomeHATs ee 3HaueHue B koae $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» I $WinsVerNum =

«6.3»]]; then

if [[$WinsVerNum = «10.0»]]; then

WinsOS=«Wins10»

else

WinsOS=«Wins8.1»

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 [[! $SCPUS]]; then

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

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

exit 1

B pesysnbrate Oyaer creHepripoBaHa mamka libs ¢ ¢aiinamu
libARWrapper.so u libc++_shared.so nms paznuunsix CPU ap-
XUTEKTyp B narke artoolkit5\android, a Tak’xe B IpoeKTax KaTa-
nora artoolkitS\AndroidStudioProjects.

Otkpoem Android Studio u orkpoem npoekt ARSimpleProj
karasnora AndroidStudioProjects.

B menio File otkpoem Project Structure 1 yBuaum, 4ro mo-
ayns aRSimple nmeer 3aBucumocts oT moayisi aRBaselib,
nipenacrabieHHoro nmpoektom ARBaseLibProj. Eciu sTol 3aBu-
CHUMOCTH HET, ee Hy>KHO 100aBUTH ¢ momoIipio meHio File/Project
Structure.

bubmmoreka ARBaseLib mnpenocraBisier Java  kiaccel
ARToolKit, ARActivity u ARRenderer nna co3gaHus
ARToolKit npunoxeHuss u odecrieunBaeT ¢ mnomormsio JNI
cBs13b ¢ HatuBHOU C++ Oubmmotekoir ARWrapper, mpencras-
nenHoit (aitnamu libARWrapper.so u libc++_shared.so, koto-
past ynpasisieT xu3HeHHbIM 1ukjioM ARToolkit mpuioxkenus,
BKJIIOYAS] MTHUITUATTU3AIIMIO, TOOABJIEHUEe MAapKepOB U [Ip.

ITpu cozpanum cBoero ARToolKit npunoxeHus, B KaTa-
Jor src\main MpoeKTa HY)XKHO BKJIIOYMTh manky libs ¢ daii-



namu libARWrapper.so u libc++_shared.so misi paznuyHbix
CPU apxutekTyp, a Takxe H0OABUTh 3aBUCUIMOCTh OT MOJYJIS
aRBaseLib ¢ nomomipio menio File/Project Structure/Add a new
module/Import. JAR/.AAR Package/AndroidStuiodProjects/
ARBaseLibProj/arBaseLib/build/outputs/aar/ ARBaseLib. aar.

Hokymenraust APl 6ubmmoreku ARBaseLib Haxomurtcst
B nanke AndroidStudioProjects\ARBaseLibProj\doc.

[Tpu 3anycke npunoxkenust ARSimple, npu HaBegeHUM Kame-
PbI YCTPOICTBA HA MapKep, OyaeT nosiBisAThcst 3D 00BbeKT — KyO.

W3 npeapigymero paszgena ARToolKit mimarun ansa Unity
BO3bMeM n300paxkeHue gibraltar.jpg u unctpyment genTexData.
€Xxe U CO3[aIuM HaObOp JaHHBIX MapKepa.

genTexData. exe gibraltar.jpg

[Mlomectum  painbl.  iset,.fset wu. fset3 B  man-
Ky AndroidStudioProjects\ARSimpleProj\aRSimple\src\main
\assets\Data.

B xnacce SimpleRenderer namMenum kop 1o0aBieHUsT MapKe-
pa.
@OQOverride
public boolean configureARScene () {

markerID = ARToolKit.getInstance().addMarker («nft; Data/
gibraltar»);

if (markerID <0) return false;

return true;



}

B aitne wmonyna build.gradle yBesmuuM  3HaueHue
versionCode 1151 OOHOBJIEHUSA K3I1IA.

Tenepb Npu HaBEIEHUM KaMepbl YCTPOWCTBA Ha IPOCTOE
uzobpaxenue, Oynet nosiBiAThCs 3D 00beKT — KyO.

[lo ymom4aHu10, CBOMCTBAa KaMepbl YCTPOMCTBA COOEPXKATCSA
B (paisie camera_para. dat manku src\main\assets\Data npoek-
ta ARToolKit npunoxenus. [TapameTpbl Kamepbl yCTpOMCTBA
M0 YMOJIYAHUIO SIBJISIIOTCS] JOCTATOUHBIMHU JIJ1s1 0A30BOTO OTCJIe-
KMBaHUS AJ1s1 LIMPOKOTO CMEKTPa pa3IMYHbIX Kamep.



OpenSpace3D

[TpoekT OpenSpace3D, ocHoBaHHBIN Ha s3bIKe Scol 3D npu-
JIOXKEHUI pexkrMa peajbHOro BPEMEHU WU MHOTOIOIb30BATE b-
ckux npwiokennii u 3D-aBuwkke SO3Engine, nmpenocrasisier
HaOOp CBOOOJHOrO MPOrpaMMHOTO odecreueHus AJisi pa3padoT-
KU ITPOEKTOB MPUJIOKEHUI BUPTYaJIbHOU U JOTIOJTHEHHOW peaJib-
HOCTH.

B OpenSpace3D oTcyTCTBYET BO3MOXKHOCTh MOHETH3ALAN
TOTOBOTO MPWJIOKEHUS U BO3MOKHOCTb SKCIIOPTA CLIEHBI B pac-
MIPOCTpaHEeHHbIE (POpMATHI.

B OpenSpace3D ectb BO3MOXHOCTb PETMCTpALMM MapKepa
JUHAMUYECKH, Ha JieTy, Takxke umeercs Face Tracking.

Ckauvaem u ycranoBuM OpenSpace3D, a Takke TOMOJIHUATEb-
Hele maketsl (http://www.openspace3d.com/lang/en/support/
download/). ITpu 3Tom Oyzer co3nan kartasor 1t OpenSpace3D
npoekToB C:\Users\user\Documents\OpenSpace3D.

[locne  ckauMBaHuMsT W YCTAaHOBKM  AWCTpUOyTHBA
OpenSpace3D, orkpoem OpenSpace3D penakTop.



[E cirematics
B detaut_camera

B npaBom BepxHeMm yrity, B MeHIO Preferences BbiOepeM s13bIK
uHTepderca perakTopa.

B kayectBe rmpumepa OTKPOEM TOTOBYIO  CIIEHY
tutorial01_quickstart. xos marku OpenSpace3D\demos\tutorial
¢ nomolnpio MeHio Open scene WM ¢ TOMOIIBI0 MeHIo Import
scene.



Selectthe scene file format

© Standard file formats

* OpenSpace3D Scene (x0s)




< Oy Editor: 1150 > i ial0]_quickstartxos L 5 ]
=M=y
Scene ree | Group Resources
[= 1] seene
B cinematics
B cefaut_camera
B cave# b
B citem#2
[ vucket#s
[ weater_noor #4
[ handle #5
] water_tuckat #6
[ Deskzr
[ anty_arm_par#3
B sneint #a
[ snenzetn
[ sheliz e
Bl sheiie#2
o ELETEZE]
B —— G

Logs : demosfutorial futoriall_quickstart.xos loaded.

[TpuGIM3UM AIMUK CIieHbl — 3T0 Oynet y3en cardboard crieHsl
Y Ha)KMEM MPAaBOM KHOMKON MBIIIKH.



Bridepem Set physic.

Object informations
Cast shadow

Edit setting

Edit materials

Set position

Set orientation

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

Remove




Body type
Fhysic material name

Body size
Angular damping
Linear damping

Mass (Ka)

[” Manual center of mass

ishape

I | B
[0:40403 [ [032422 [ [0.50224 [ 7
[o.10000 [ [0.10000 J§ [o.10000 §
oo

ow B

[o.00000 | [0.00000 [ [0.00000 |

™ Act as fluid volume with ratio 0.90000

[ Continuous collision

¥ Auto sleep
[V Freezed

VBuguMm, 4to i 3Toro 00beKTa BeiOpaH Body type shape

u ycraHosseHa macca 0.1 kr.

BribepeM y3en cave clieHbl, HaKMeM MTPaBOil KHOIKOW MBbIIII-

KU 1 BIOepeM Set physic.



o Editar: 1150 >

Stene
= cinematics
B detaun_carnera

B citem#2
B bucket#a
B water_soar #4
B handie 25

] water_bucket#6
B vesker

B ane_amm_par #8
B shemn 29
B zhenz#io
B shnz
B sheng 212
P chota 213




Body type |collisionTree

Fhysic material name
avatar

I | E L
Body size [osta7z [l [430157 [ [720214 [ 7
Angular damping [o.10000 [ [0.10000 J§ [o.10000 §

Linear damping 0.10000 o
Mass (Ka) 0.000 I
I™ Manual center ofmass  [0.00000 [ [0.00000 [ [o.ooo00 |

™ Act as fluid volume with ratio 0.90000

[ Continuous collision

¥ Auto sleep
[V Freezed

VBuguM, dro uisi 3Toro 0ObekTa BbIOpaH Body type

collisionTree.
HaxxmeM mpaBoil KHOITKOM MBIITIKY Ha y3Jie Scene 1 Brioepem

Set physic setting.



r

w2 Physics setting

Sokver model |iterative one passes j

Physic framerate _:

Gravity [0.00000 |8 [-2.50995 [0.00000 |§

¥ Enable physic on play

Generate collisions on scene |

VYBuaum, 4ro pusnKa BKJIOUEHA MPU TPOUTPHIBAHUU CLIEHBI,
a 3HaYEeHUE YCKOPEHUsI CBOOOIHOTO MajJeHusI YCTAaHOBJICHO Kak
-9.8. Ecmu MUHYC MOMEHSATh Ha IUTIOC, TOrJa SANUKU OKaXyTCsl
HAa IOTOJIKE.

B 30He penakTpoBaHus (PyHKIMI IIEJKHEM [1Ba pa3a Ha CLie-
HE M BO BKJIQJKE Scene YBUJIUM, YTO MOJKJIIOYEH KOMIIOHEHT
FPS Like Controller, odecrieunBaroIuii mepemMeiiieHre B CIlieHe
OT IEPBOTO JIMIIA.



FPS like Controller PluglT MoxkHO NOAK/IIOYUTE, HAXkaB Ipa-
BOIl KHOITKOU MBIIIKY B 30HE PEAKTUPOBAHUS (DYHKIIMIA BKJIAJI-
ku Scene u BhIOpaB navigation/FPS like controller. Ynamuthb

KOMITOHEHT MOHO KHOIKoI Delete kiiaBuaTypsl.

handle #5 1

[ water_bucket 26
[ Desk#r domtic »
[ andy_arm_par #8 P :
[ =heit 22
shell2#10 e :
[ shenz#n material v
shells#12 maths »
[ shenia 213 i :
B =henis 14 £
[ vivenz #15 mie N b —
B vipe0t #16 navigation ’ examine view
Flhead#17 i network [ FPS like contraller
¥
»
»
L3

Paste (Ctrl + V)

object
physics
raspberry

rendering

Minimap
walkthrough




[lenkHyB nBa pa3a Ha komrioHeHTe FPS like controller, Mmox-
HO YCTAHOBUTH €T0 CBOICTBA, TaKKe KaK yrojl KaMephbl, CKOPOCTh
NIepeABYKEHUS U JIP.



A Edit FPS like controller : FPS like controller instance

PlugT instance name FP3 like controller |

First Person Shooter like controller -

Comment

Allows you to navigate with a first personal view -

Camera setting

Camera FOV 45.00

II

Camera near clip 010000
Camera far clip 10000.00000
Max look up a0.00

hiax 0ok down -85.00

L

4k
m

4k

Camera height 1.6000

Player setting — -

I

Flayer mass £0.0000 =
Wialk speed 1.0000 i
Run speed 2.0000 =

Jump force A.0000
I~ Shiftis for walk (defaultis run)

4k

Position setting

Pick position fram ohject |

Initial position X n.o00o :
Initial position Y n.o00o :

4 ¥

Ok Cancel

Haxas kHonky Play/Stop naHenu MHCTpYMEHTOB, MOXOAUM



1O CIICHE U Pa300beM CTOIIKY SIIIUKOB.

B 3D mnpencraBieHnu ClieHBI MOXHO H0OaBIATh, YOAIATh
u niepemeniath 3D 0OBEKTHI, a TAKKE PEIAKTUPOBATh UX CBOM-
CTBa.

Jl1st BBIOOpa 0ObeKTa CIIeHbI KJIMKHEM Ha HEM JIEBOM KHOITKOI
MbIkH. [Tocyie 3Toro st peJakTUPOBAHMS €r0 CBOMCTB WITU €T0
y/aJIeHUsI KIIMKHEM MPABOW KHOITKOM MBIIIIKH.

Object infermations
Cast shadow

Edit setting

Edit materials

Set position

Set orientation

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

Remove

Remove ynanser 06bekT. Clone gy0mupyet 0ObeKT, oclie ve-
'O HYXHO MOTSIHYTh 32 OCh X, YTOOBI pa3beIMHUTH OOBEKTHI. Set
orientation Mo3BOJISET MOJIOKUTH OOBEKT.



[lepemMerath OOBEKTHI IO CIIEHE MOYKHO, HaskaB KHONKY Move
MIaHEeJIM MTHCTPYMEHTOB U TIepeTacKuBast 0OBbEKT 32 OCH.

Knonka Rotate maHesM MHCTPYMEHTOB MO3BOJISIET BpalllaTh
00BEKT, a KHOMKa Scale maHe/m HHCTPYMEHTOB MO3BOJISIET Mac-
TaOUPOBATh OOBEKT.

YTtoObl MPUAATH PEATBHOCTh OOBEKTY, B €r0 CBOMCTBAX BhIOE-
peMm Set physic, BeiOepeM 00bekTy (popmy shape M ycTaHOBUM
€ro Maccy, py 3TOM B y3JIe cave ClIEHbI JOIKHA ObITh YCTAHOB-
nena ¢opma collisionTree. Eciiu ormeuen dmaxok Freezed, To-
ria ¢pusuka oObeKkTa OyIeT OXKUAATh CTOJKHOBEHHMS, TIepe]] TeM
Kak 3apadoTars.

YroObl 00beAMHUT OOBEKTHI B TPYMILy, HA y3Jlie Scene Ha-
KMeM IpaBOl KHOIKOW MbIKU U BbiOepeM Add dummy, 3a-
TeM B JIepeBe CIICHBI MepeTaluM OOBEKThH B CO3/IaHHBINA y3el
dummy.



Set rendering setting 101_quickstart.xos
Set shadow method
Set fog setting

Set material scheme
Set physic setting

Set environment setting

v Show scene grid
v 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

a/alslulelalslslalelalsls]slelala]s]sla)

Import to scene

Add resources to scene
GDUS ! Add new group

Tenepb MOXXHO MaHUITY/IMPOBATh CPa3y I'PYNIION OOBEKTOB.

Kommnonentsl PluglT obecnieunBaioT B3aMMOJCHCTBHUE TTOJTh-
30Batess co creHo. CBA3bIBasCh MEXAY COOOM, KOMITOHEHTHI
PlugIT o6pa3yiotr cucteMy cOOBITUI U ISHCTBUIA.



Action

B 30He pepakTupoBaHus (PyHKIMI BKJIAAKU Scene yaaluMm
PlugIT FPS like Controller ¢ nomomipio knasuiim Delete kiaBu-
aTyphl.

Haxwmem npaBoii KHOIIKOW MBIIITKY HAa 30HE PeIaKTUPOBAHUS
¢dbynkumit u Bei6epem object/object click. [TpucBonm nms switch
sx3emiuisipy PluglT. B none Object name cBsikeM 3K3eMIUISAP
PlugIT ¢ oOobektom switch nepeBa crienbl. OTMeTuM (priakok
Enable hand cursor. B none Bubble label BBegem click to light
u HaxMmeMm OKk.



PluglT instance name switch

Ohject s material link with cursar and click events

Comment

Object name 46 switch

haterial name |Door_0grema}<

¥ Enable material

¥ Enable hand cursar

Bubhble label clickto light

[~ Mouse ignore this ohject
[~ Getmouse 30 position

¥ Enable on init

F

»
Ok ] Cancel

HasxmeMm mpaBoil KHOMKOM MBIIIKY Ha 30HE peJaKTUPOBAHUS
ynkmii u Beidepem object/light, cBskem 3toT PluglT sK3eM-
wisp ¢ oobekToM Omnidir.



PluglT instance name light_roam

Manage lights

Comment

Light name A7 Omnidir01

¥ Enahble on init

4

Ok | Cancel |

Haxwmem mnpaBoil KHOIIKOM MBIIIKM Ha K3eMIUIsipe switch
u BeiOepem LeftClick, cBszkeM ero ¢ sxk3emruisspom light_room,
BIOpaB Off.

On

Set diffuse
Set power
Set range

Set specular

Set spot angle




Tenepp Npu NPOUTPbIBAHMM CLEHbI, NIPU HaKaTUM JIEBOW
KHOIIKOH MBIIIKY Ha BBIKJTIOUATENe y ABEPH, JJAMITOUKa Oy/IeT Bbl-
KJIIOUaThCS.

C nomornpio knasuiy Delete ynanum cBA3b Mek/1y K3eMIIs-
pamu.

HasxmeMm npaBoil KHOMKOM MBIIIKY Ha 30HE peJaKTUPOBAHUS
(ynkmii 1 BeIOEpemM misc/sequence.

PluglT instance name

Sequencely send out events

Comment

Mumber of out sequence

F

Cancel

HaxxmeM IpaBoM KHONKOW MBIIIKM Ha 3K3eMIULsIpe switch
u BeiOepem LeftClick, cBsxkem ero c sksemmuisipom On/Off
sequence, BbIOpaB Input. HaxkMem mnpaBoil KHOIKOW MBIIIKH
Ha 3x3emiuisipe On/Off u BeiOepem Outl, cBsSkeM €ro ¢ K-
seMIuisipoMm light_room, BeiOpaB Off. Hasxkmem npaBoii KHONKOM



MBIIIKHY Ha sK3emMIuisipe On/Off u BoiOepem Out2, cBsixeM ero
¢ ax3emruisipoM light_room, BeiOpas On.

Teneps TpyM TPOWTPHIBAHUM CIEHBI, TIPU HAKATUM JIEBOW
KHOITKOY MBIIIIKY Ha BBIKJTIOUATENIe Y BEPH, JTAMIIOUKa Oy/ieT Bbl-
KJII0YAThCS U BKJIIOYATHCS.

OnHako MpU BBIKJIIOYEHUW IBET JIAMIIOYKHU OCTaeTcsl Kell-
ThIM. YTOOBI TO UCIPABUTh HAKMEM MPABOW KHOMKOW MBbIIII-
KM Ha 30HE pelaKkTHpoBaHMs (PYHKIMIA W BblOepeMm material/
material color. CBskeM 3TOT 3K3eMIUIAp ¢ OObeKTOM lamp.
YcTaHoBUM IIBET MaTepuana.



FluglT instance name |materia| coloringt

Change a material colors

Comment

Material setting

Object name |45.Iamp

Material name |bu|b_0gremax

Material technique |bu|b_technique

Technigue pass |bu|b_pass

¥ Apply on all pass
Color setting

Ambient color
Diffuse colar
Specular color
Selfillumination colar
Misc setting

I~ Apply on start

4

Ok Cancel

Haxmem mpaBoil KHOIKOM MBbIIIKK Ha 3k3eMiuisipe On/Off
u BeiOepeM Outl, cBsiKeM ero ¢ 9K3eMIuIsipoM material color, BbI-
6pag Enable. Haxxmem mpaBoii KHOMKOW MBIIIIKY Ha 9K3EMIUTSIpe
On/Off u BeiOepem Out2, CBSIKEM €ro ¢ K3eMILUIIpoM material
color, BeiOpaB Disable.



Ternepb Mpu MPOUTPHIBAHUM CIIEHBI, TIPU HAXATUU JIEBON
KHOIIKOH MBIIIIKY Ha BBIKJTIOUATEN e y ABEPH, JJAMITOUKa Oy/IeT Bbl-
KJII0YAThCS U BKJIIOYATHCS, a €€ 1IBET OyJeT MEHSIThCSI.

Cnenaem Tak, 4TOOBI Ha TEJIEBU30PE CIIEHBI MTPOUTPHIBATIOCH
BUAEO. g 3TOro HaxkMeM IpaBOX KHOINKOM MBIIIKA Ha 30HE
penaktupoBanus pyHKIMI 1 BeiOepem media/Video. OTmeTum
(pnaxox Apply on texture 1 CBSIKEM 3TOT K3EMILISP C OObEKTOM
oldscreen. B nosne Url BBegem ccbiiky. OTMeTrM (priaskok Auto
play u Play in loop, B mosne Volume nocraBum 0, yoepem ¢iaskok
Transparency.



v+ Edit Video : Video inst instance

FluglT instance name Widen inst

Video player

Comment

Material setting e | -
W Apply on texture
Object name |18.0Idscreen |ﬂ
Material name |Screen_0greMax j
Material technique |screen_technique LJ =
Technigue pass |screen_pass j
Pass texture |screen_diﬁuse j
File setting —
W url [ hitps:iiyoutu.be/GOzswieC_Ss |
Local video | |ﬂ

Video setting

W Playin loop

™ Apply sound effect

¥ Auto play

3D sound settings =
™ Enable 30 sound

4 F

Ok Apply Cancel

Teneppb 1o TeIEBU30PY MOKHO CMOTPETh BUIIEO.



Bribepem oObekT lense u Haxkmem Zoom on selected object
B [IAHEJIM UIHCTPYMEHTOB.

SINERAIE)

Haxmem mpaBoii KHOMKOW Ha oObekTe W BbhiOepeM Add
dynamic reflection map. Beibepem marepuan Lense, TekcTypy
reflection u pazmep 512, ormetum dtaxok Enable.

HaxmMeM mnpaBoii KHOMKOW Ha 0OBbekTe W BbiOepeM Add
dynamic reflection map. Beibepem marepuan Lense, TekcTypy
refraction u pa3mep 512, ormetum ¢pitaxxok Enable u Revert clip
plane. B pe3ysbTaTte nosy4uM HOPMAJIbHYIO JIMH3Y.



Wmnoprupyem B cuieHy poOota. Ijist Toro BbiOepeM Me-
HI0O Import scene/Standard file formats/OpenSpace3D\demos
\tutorial\andy.scene/As a new group/Do you want to import this
environment setting/No.



Haxmem npaBoii KHOIKOM MbIIIKM Ha y3ie walk_inplace
u yoepeMm (pnaxok Enable.

JLJ1s1 5TOro Ha’kKMeM MPaBOM KHOMKOM MBIIIKH Ha 30HE pelaK-
TUpOBaHus (YHKIMIA U BbiOepem object/object click. Csixem
9TOT IK3EMIUTSIP ¢ 00beKTOM andy_robot.



( s Edit object click :

PluglT instance name wake up |
Ohject s material link with cursar and click events -
Comment

Object name 52 andy_robot | kS
Material name |Robot_material ~|

W Enable material

W Enable hand cursor

Bubhle label &

™ Mouse ignore this object
™ Getmouse 3D position

W Enable on init

»
Ok Apply Cancel

Haxmewm npaBoy KHOMKOW MBIIIIKYM Ha y3Jie pose_init 1 oTMe-
tuM itaxkok Enable.

Jlis1 3TOro Ha)XMeM IPaBOil KHOMKOM MBIIIKM Ha 30HE pe-
JOaKkTUpoBaHM (DYHKIIMI 1 BBIOEpeM object/animation transition.
First animation name cBsizkem ¢ posed_init, a Second animation
name cBsixkeM ¢ posed?2.



PluglT instance narme animation transition inst

Ohject animation transition between two animations with a specified speed

Comment

Animation setting

First animation name 54 posed_init
Second animation name 56.posed2 | H |
Transition speed 1.0000 )

L
T | Gemel

HaxkxmeMm mpaBoii KHOITKOM MBIIIKK Ha wake up W BeiOepemM
LeftClick u csizkem ¢ animation transition, BeiOpaB Fade in.

animation transition inst




Tenepp, Mpy MPOUTPHIBAHUH CLIEHBI, TIPH HAKATUH HA POOOTE,
OH OyJeT BBITPSIMIISTHCA.

HaxxmeM mpaBoil KHONKOW MBIIIKM Ha 30HE peJaKTUpOBa-
HUs (QYHKUMI U BhiOepeM object/animation transition. First
animation name cBsikem ¢ posed2, a Second animation name
cBsikeMm c idlel.

PluglT instance nare animation transition inst{1)

Ohject animation transition between two animations with a specified speed -

Comment

Animation setting

First animation name A6.posed?
Second animation name 57.idlet
Transition speed 1.0000 )

. P
Ok Apply Cancel

Haxmem npaBoil KHOMKOW MBIIIKM Ha animation transition
u BeiOepeM Transition ended u cBsbkeM ¢ animation transitionl,
BeIOpaB Fade in.



animation transition inst 1 animation transition inst(1)

HaxxmeMm mpaBoii KHOMKOM MBIIIKK Ha y3ne idle u BriOepem
Edit setting. OtmeTum ¢axok Loop.

Takum 06pa3om, MOMTyYNM ABYXCTYIEHYATYI0 aHUMAITHIO.

[Tpuctynum K cO31aHUIO JOTIOJHEHHOM PEeaIbHOCTH.

Co3gamuM  HOBYIO CIIEHY, B KOTOPYIO HMMIIOPTUPYEM
moaenb  OpenSpace3D\assets\models\library\Primitive_World
\Edaphosaurus\Edafossauro.mesh.

Haxxmem npaBoii KHOMKOM MbIIKK Ha y3ie default_skl, BbI-
oepem Edit setting 1 ormeTum paxxok Loop.



B crematics.
detat_camera
& [ edatossauro #1
= [ edatossaura Bipt1 Pes #1
[ edafossauro Biph1 Spine #1
5 [ edatossaun Bip0t Mra0z #1
e [ edafossaun Bpl Tl @1
= [ edaiossaun Bipot R Trigh #1
% [ edafossawo Bip01 L Thigh #1

[0 E adafgsaurn Bipdi Spinel #

Inferolation mode
il Rotation iniespolation mode r-f'-_j
Spoad Too00 |
Weight [roooos R
F Loop

¥ Exip ¥ame dgnore lost rames)

R Enatle

HasxmeMm npaBoii KHOIIKOU MBIIIIKY Ha y3Jie Scene U BbiOepeM
Add dummy.

[Teperamum monens B y3ea dummy.

Haxmem ripaBoil KHONKO#M MBIIIKYA Ha 30HE peJakKTUPOBAHUS
ynkumii u Bei6epeM input/AR capture.



+» Edit AR capture : AR capture inst instance

I FluglT instance name AR capture inst

Augmented Reality Capture pluglT for cameras

Comment

Material setting —

™ Apply on texture

Object name | |

Material name

Material technique

|
|
Technigue pass |
Pass texture |

m

' I_I_-L-_I'_\i

Position / Size setting

¥ Show in background

Pos X [0 Bremomst [0 B [eraion
PosY D [ (%) Offset 0 I |T0p align

Ledlel

i vopors 1 B
Height 10 @~ moret [0 W -

Device setting =

Carmera size G40:480 o

[~ Mirror mode

¥ Enable camera focus on touch (for mohbile devices)

— S S A
4 b

Ok Apply Cancel

Haxxmem mpaBoii KHOTIKOM MBIIIKH Ha y3Jie Scene U BbloepeM



Add camera.
HaxmeMm kHONKY Move naHenm MHCTpyMEHTOB U IIEpETALM
Kamepy 1o ocu Z.

= [ Beene
Ecmm;
detadt_camen
= [ dummy #3
& [ edstossauro #1

Haxmem 1ripaBoil KHONKOM MBIIIKYA Ha 30HE peJakKTUPOBAHUS
dynkumii u BeiGepeM object/set active camera. CBsizkeM 3TOT
9K3EeMIUISIP ¢ 00beKTOM crieHbl AR _camera. OtmeTnM hriaxok
Enable on init.



2 Edit set active camera : camera inst instance_! !

PluglT instance name |camera inst

Change the active camera

Comment

Camera narme 4 AR _camera

¥ Enahble on init

Ok Cancel

HaxmeM mpaBoil KHOIKOWM MBIIIKY Ha 30HE peIaKTUPOBAHUS
(ynkimii u BetOepem input/AR marker. B mone Bitmap path BbI-
OepeM POU3BOIbHOE N300pakeHre, KOTOPOe MMOMECTUM B KaTa-
nor OpenSpace3D u pacniedaraem. [Tomoxaem moka u3oOpaxke-
HHe He Oyner 06paboTaHoO B KauecTBe Mapkepa. MI3MeHUM pas-
Mep MapKepa U CBsKeM ero ¢ oobekTom dummy.



[ + 2+ Edit AR marker : AR marker inst instance

FluglT instance name AR marker inst

Detect and associate an Augmented reality marker with an object

Comment

Marker setting

Marker id

Qr use yaur awn picture

Maximum detected features | 400 5

Bitmap path gibraltar_markerjpg
Marker size (in meter) (4 W usefunforscale

Ohject setting

Ohject name 3.dummy

[~ Applythe detected marker picture on the ohject

[~ RevertZand ¥ axis

v Enahle marker tracking on init

4 b
Ok Apply Cancel

Haxmem npaBoil KHOINKOW MBIIIKKA Ha 30HE PelaKTHpOBa-
HUs (pyHKIMI 1 BeiOepeMm oblect/hide. CBsikeM 3TOT 9K3EMILISP
¢ oobexkToM dummy 1 otmMeTuM iaskok Hide on start.



PluglT instance name hide inst

Hide ! Show an ohject

Comment

Source name 3.durnry

¥ Hide hierarchy

[ Disahle the physic body if present

Haxxmem mnpaBoil KHONMKOM MbIIIKKM Ha 3K3emiuisipe AR
marker u BeiOepem Found, coenuanm ero ¢ sx3emruisspom hide
1 BeIOepeM Show.

Scene x




Haxxmem mpaBoil KHONKOM MBIIIKKM Ha 3K3eMiuisipe AR
marker u BeiOepem Lost, coequHuM ero ¢ sk3eMIuisspoM hide
u BeiOepeM Hide.

HasxmeMm mpaBoil KHOMKOM MBIIIKY Ha 30HE PeJaKTUPOBAHUS
ynkumii u Bei6epem input/keyboard. Beibepem kiaBuiy.

« 7 Edit keyboard : keyboard inst iﬂstancg- %‘EIM

PluglT instance name |keyboard inst

Manage keyboard keys

Comment

Mode : |azer‘ry

Koy |Mone ~| * |BacksPace

¥ Mo repeat on key down

Fl

Ok Apply

HaxxmeM npaBoii KHOMKOW MBIIIKU Ha 3K3eMIuisipe keyboard
u BoiOepem Key down, coequmHum ero ¢ ax3emruisipom AR
marker, BeiOpaB Register current frame.

Tenepb Mmapkep OyJeT perucTprUpoBaThCs JTUHAMUUYECKHU, TTPU
HaKaTUM COOTBETCTBYIOILEH KJIABUIIM — IOAHECEM K Kamepe
M300pakeHre 1 HAXKMEM KJIABHUIITY — JOJDKHA TOSBUTHCS 3D Mo-
JeJb.



B cBoiictBax skzemiuisspa AR marker, B KauyecTBe Mapkepa
MOHO YCTAaHOBUTh PENepHbIil MapKep, COXPAHUB €ro AJisl pac-
MeYaThIBAHMUSL.

-
v Edit AR marker : AR marker inst |mtaﬁ’_é|§lﬂ

PluglT instance name |AR Frarker inst

Detect and associate an Augmented reality marker with an object

Comment

Marker setting

arker d E @
Qr use yaur awn picture

Maximum detected features | 400 i

Bitmap path |
Matker size (in meter) 4.000 : usefull for scale

Ohject setting

Ohject name 3.dummy | 4

|| [ Applythe detected marker picture on the object

|| [ RevertZand Y axis
[~ Enable on init
v Enahle marker tracking on init

4 b

Ok Apply Cancel




Haxxmem npaBoii KHOITKOW MBIIITKKM Ha 30HE PeaKTUPOBAHUS
¢ynkumit u Beidepem input/AR face tracker. Usmenum pasmep
MapKepa 1 CBSIKEM ero ¢ 00bekToM dummy.

v Edit AR face tracker : AR face tracker inst instance -@M

FluglT instance narme |AR face tracker inst

Detect and track a face and associate it with an abject

Comment

Marker setting

Marker size {in meter) 4.000 : usefull far scale

Ohject setting

Ohject name J.dummy

W Enable on init

lv Enahle marker tracking on init

4 b

Ok Apply Canceal

Haxmem npaBoii KHOMKOWM MBIIIKK Ha 3K3emIuisipe AR face
tracker u BeiOepeM Found, coequnmm ero ¢ sx3emruisspom hide
1 BeiOepeM Show. HaskmeM mpaBoil KHOITKO MBIIITKY Ha 9K3EM-
isipe AR face tracker u BoiOepem Lost, coeiuHuM €ro ¢ 3K3eM-
mwisipoM hide u Beioepem Hide.



Teneps, eciii MOCMOTPETH NPSMO B Kamepy, nossurcs 3D mo-
Ieb.

Cob6epem npoekt B Android npuoxkenue. [{is atoro B me-
Hio Export to Openspace3D player Boioepem As an Android
Application.

Froject setting

== A aWindows application
6 € As 3 Linux application

‘ " As a Raspherry Pl application
" € A3 a MacOS/05K application
gi| @ Az aAndraid application

ios " As a 105 application

Ok | Cancel |

JHoGaBum mim BeIOEpEM XpaHWIHILE KTIOUeH U B pe3ysibTare



noinyyuM Android mpoekT ¢ rotoBeiM APK aitiom B nanke bin.



BeyondAR

BeyondAR 310 (hpeiiMBOpK, 0OeCrieunBaIOIINi PECYPChI s
Pa3pabOTKM MPUIOKEHUI C JIOTIOTHEHHON PEaIbHOCTBIO, OCHO-
BaHHOI Ha reopacrnoyiokeHNH Ha cMapT¢OHaX U IJIaHIIETax.

Hns Havana pabotel ckadyaem BeyondAR ¢peiimBopk
¢ Github https://github.com/Beyond AR/beyondar.

Nmnoptupyem npoekt Beyond AR _Examples B cpeny pa3spa-
6otkn Android Studio.

i1 3ammycka storo npusioxenust Ha Android ycTporicTBe Tpe-
OyeTcsl HAIM4Me JIaTYNKA OPUEHTAIHH.

s coopkn APK paiina ¢ 60nbIM KOMMIeCTBOM METOIOB
B koze, B Gradle daitn modaBm:

defaultConfig {

multiDexEnabled true

}

dependencies {

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

}

android {

dexOptions {
javaMaxHeapSize «4g»



}
}

B ¢aiin manugecra:
<application

android:name="android.support.multidex.MultiDex Applicatic

s IBYX KJaccoB, BO3MOXKHO, NPUAETCS peaau30BaTh
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;

import

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

public class BeyondarL.ocationManagerMapActivity 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
findViewBylId(R.id.myLocationButton);

(Button)



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 ();

}

@OQverride

protected void onPause () {

super. onPause ();

/I To avoid wunnecessary battery usage disable

BeyondarLocationManager

/! when the activity goes on pause.
BeyondarLocationManager. disable ();

}

@OQverride
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.newLatL.ngZoon

(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);
/l 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.newLatl.ngZoon

0, 15));

mMap.animateCamera (CameraUpdateFactory. zoomTo

(19), 2000, null);

/I Lets add the user position to the map



GeoObject user = new GeoObject (10001);

user.setGeoPosition(mWorld.getLatitude 0,
mWorld.getLongitude ());

user.setlmageResource (R. drawable. flag);

user.setName («User position»);

mWorld.addBeyondarObject (user);

BeyondarLocationManager.addWorldLocationUpdate
(mWorld);

BeyondarLocationManager.addGeoObjectLocationUpdate
(user);

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

BeyondarLocationManager

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

}
}

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
() .findFragmentByld(R.id.map)).getMapAsync (this);

}

@OQverride

public boolean onMarkerClick (Marker marker) {

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

/I 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;

/' 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);

/I 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.newLatl.ngZoon
0, 15));

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

/l Lets add the user position

GeoObject user = new GeoObject (10001);

user.setGeoPosition(mWorld.getLatitude 0,
mWorld.getLongitude ());

user.setlmageResource (R. drawable. flag);

user.setName («User position»);

mWorld.addBeyondarObject (user);

}



}

[Mocne 3anycka npuioxkenus Ha Android ycTpoicTBe NOSIBUT-
Cs1 CIIUCOK C MPUMEPaMHU.



meYyQgQ oo

&3 BeyondAR Examp

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

Customize sensor filter

Simple AR camera with a radar view

Using BeyondarLocationManager



Simple AR camera — moka3piBaeT HabOp M300paKEHUI
Ha (poHe Kamepsbl. [Ipu 3ToM M300pakeHus PacoIOKeHbl B ITPo-
CTPaHCTBE BOKPYT YCTPOMCTBA.

Simple camera with a max/min distance far for rendering —
MIOKa3bIBaeT HAOOp n300paxkeHni Ha (hoHE KaMephbl C BO3MOKHO-
CTBIO PETYJMPOBKHU PACCTOSIHUS 10 U300paKEHUI.

Beyond AR World in Google maps — roka3siBaeT Ha00p 1300-
paXeHU# Ha Kapre.

AR camera with Google maps — rmokassiBaeT HaOop U300pa-
’KEeHUI Ha (poHEe Kamepbl C KHOIKOW MEePeKJII0YeHUs Ha KapTy.

Camera with touch events — mokasbiBaeT HAOOp N30OPAKEHUI
Ha (pOHE Kamepbl, a TaKkKe COOOIeHUe MPU HAKATUM HA OTHOM
U3 N300paKeHHH.

Camera with screenshot — oka3siBaeT HaOOp M300pAKEHUIA
Ha (poHE Kamephbl ¢ KHOIKOUM CKPUHIIIOTA.

Change GeoObject images on touch — mokasbiBaer HabOp
M300pakeHuil Ha (poHEe Kamepbl, KOTOpbIe 3aMEHSIIOTCS Ha ApY-
rve u300pakeHusl MpY HaXaTuu.

Attach view to GeoObject — moka3siBaeT HAOOp N300paKEHUI
Ha (hoHE KaMmephl ¢ JoOaBJICHHEM BUa K N300paKeHUIO TPU Ha-
KaTUU.

Set static view to geoObject — BMeCTO H300pakeHHIA TTOKa3bl-
BaeT BU/bl Ha (hOHE KaMephl, a TaKke COOOIeHUe MPU HaXKaThU
Ha OJJTHOM W3 BHJIOB.

Customize sensor filter — moka3pBaeT HAOOP M300PAKEHUI



Ha (pOHE Kamepbl C BO3MOKHOCTBIO PETYJIMPOBKU UyBCTBUTEIb-
HOCTHU JIaTYMKA OPUEHTALIMY.

Simple AR camera with a radar view — mokaseiBaeT HabOp
M300pakeHuil Ha (hOHE KaMephl, a TaKkKe pacrookKeHue U300-
paskeHU BOKPYT YCTPOICTBA.

Using BeyondarLocationManager — moka3siBaeT Habop u300-
paKeHUI Ha KapTe ¢ KHOMKOW OOHOBJIEHUSI MECTOIOIOKEHHUSI.

s padotsl BeyondAR ¢peiimBopka B ¢aiiie MmaHudecta
NPWIOXKEHHU S JEKJIApUPYIOTCsl HEOOXOIMMBbIE pa3pelieHus 1 Ha-
JIMYME 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» />
AxtuBHOCTh SimpleCameraActivity, oTobpakaromas Habop



n300pakeHW Ha (poHe KaMepbl, MMeeT OCTaTOYHO IIPO-
CTOU KO[I.
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 {

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().findFragmentById(R.id.beyonda

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

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

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

}
}

B MeTozie onCreate cozgaercs (parmenT
BeyondarFragmentSupport, oTBeuaoiuii 3a oToOpakeHue Buia
kamepsl ¥ Buga BeyondarGLSurfaceView, pucyromiero norosn-
HEHHYIO peaJIbHOCTb.

J1s1 3TOro ucnosne3yercst ¢aitjl KOMIIOHOBKH.

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

<FrameLayout xmlns: 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.BeyondarFr:
android: layout_width=«match_parent»

android: layout_height=«match_parent» />

</FrameLayout>

Hanee co3mgaercss o0bekT World — KoHTeliHEp 0OBEKTOB 0~
TIOJTHEHHO! peaibHOCTH, KOTOPBIX 3aTeM J0OaBIsieTcs BO (ppar-
MeHT BeyondarFragmentSupport.

Merton mBeyondarFragment.showFPS (true) nokassiBaet ko-
JIMYECTBO KAJIPOB B CEKYH[Iy B JIEBOM BEPXHEM YIJTy SKpaHa.

Bcst marus o co3nanuio 00bEeKTOB JAOTIOTHEHHON PEATbHOCTH
ocymecrisgercs B kiacce CustomWorldHelper.

3nech co3maercss HOBbIA KoHTelHep World, ycraHaBiavBaeT-
Cs1 €r0 MECTONOJIOKEHNE B PealbHOM MHUpE, a TaKXkKe Ha OCHOBE
n300paxeHui cozgaiorcst 00bekThl GeoObject, KoTopsie 70OaB-
Js110TCs B KoHTerHep World.

public static World sharedWorld;

sharedWorld = new World (context);
sharedWorld.setGeoPosition (41.90533734214473d,
2.5658480389598144d);

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);

Mo ymomuanuio 1151 KonTeliHepa World u 111 ero 0ObeKTOB,
B kiacce CustomWorldHelper, 3agatorcs ¢pukcupoBaHHbIE KO-
OpIIMHATHI B peajbHOM Mupe. VicripaBum 310, MpUBS3aB KOOPAU-
HaThl KOHTeMHepa World K MeCTOIOJIOKEHHUIO YCTPOUCTBA.

JlJ1s1 oripenienieHn st MECTOIOJIOKEHUST YCTPOMCTBA UCTIONb3YEM
Fused location provider API (Android API Level> v9, Android
Build Tools> v21).

N3menum KOI KJIACCOB 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.setDefaultImage(R.drawable.beyondar_default_

/I 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 (2.565848038959814d);

}

sharedWorld.setGeoPosition(mCurrentLocation.getLatitude(;

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

/! And the same goes for the app assets

GeoObject go = new GeoObject (11);
go.setGeoPosition(mCurrentLocation.getLatitude()+0.00005.



() -0.0001);
go.setlmageUri("assets://creature_7.png»);
go.setName («Image from assets»);

/I 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,
GoogleApiClient. OnConnectionFailedListener {

private GoogleMap mMap;

private GoogleMapWorldPlugin mGoogleMapPlugin;
private World mWorld;

GoogleApiClient mGoogle ApiClient;

Location mCurrentLocation;

LocationRequest mLocationRequest;



@Override

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

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

buildGoogleApiClient ();
}

/**

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

* LocationServices API.

*/

protected synchronized void buildGoogle ApiClient () {

mGoogle ApiClient = new Google ApiClient. Builder (this)

.addConnectionCallbacks (this)

.addOnConnectionFailedListener (this)

.addApi (LocationServices. API)

build ();

createLocationRequest ();

}



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

/I 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

/I 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
1s exact, and your

// application will never receive updates faster than this value.

mLocationRequest.setFastestInterval (5000);

mLocationRequest.setPriority(LocationRequest. PRIORITY _
}

@OQverride

public void onStart () {

super. onStart ();

mGoogle ApiClient.connect ();

}



@OQverride

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 ();

/I Stop location updates to save battery, but don’t disconnect



the GoogleApiClient 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);

}

/**

* Removes location updates from the FusedLocationApi.

*/

protected void stopLocationUpdates () {

/l It 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.

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

/1 (http://developer.android.com/reference/com/google/
android/gms/location/LocationListener.html).

LocationServices.FusedLocationApi.removelLocationUpdates
(mGoogleApiClient, this);
}

@OQOverride

public boolean onMarkerClick (Marker marker) {

/I 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;

/' 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);

/l 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.newLatl.ngZoon

0, 15));



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

/l Lets add the user position

GeoObject user = new GeoObject (10001);

user.setGeoPosition(mWorld.getLatitude 0,
mWorld.getLongitude ());

user.setimageResource (R. drawable. flag);

user.setName («User position»);

mWorld.addBeyondarObject (user);

}

@OQOverride
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.newLatl.ngZoon

0, 15));
mMap.animateCamera (CameraUpdateFactory. zoomTo
(19), 2000, null);
GeoObject user = new GeoObject (10001);
user.setGeoPosition(mWorld.getLatitude 0,



mWorld.getLongitude ());
user.setlmageResource (R. drawable. flag);
user.setName («User position»);
mWorld.addBeyondarObject (user);
} else {
startLocationUpdates ();
}
}

@OQverride
public void onConnectionSuspended (int 1) {

}

@OQOverride

public void onConnectionFailed (@NonNull
ConnectionResult connectionResult) {

}

@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 " + 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.newLatl.ngZoon
0, 15));

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

GeoObject user = new GeoObject (10001);

user.setGeoPosition(mWorld.getLatitude 0,
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;

public class SimpleCameraActivity extends
FragmentActivity implements LocationListener,
Google ApiClient.ConnectionCallbacks, GoogleApiClient.

OnConnectionFailedListener {

private BeyondarFragmentSupport mBeyondarFragment;



private World mWorld;

Google ApiClient mGoogle ApiClient;
Location mCurrentLocation;
LocationRequest mLocationRequest;

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

@OQverride

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);

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

/I 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 ();
}

/**

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

* LocationServices API.

*/

protected synchronized void buildGoogle ApiClient () {

mGoogleApiClient = new GoogleApiClient. Builder (this)

.addConnectionCallbacks (this)

.addOnConnectionFailedListener (this)

.addApi (LocationServices. API)

.build ();

createLocationRequest ();

}

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

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

/I 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

/I 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 _
}

@Override

public void onStart () {

super. onStart ();

mGoogle ApiClient.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 ();

}

}

@OQverride

protected void onPause () {

super. onPause ();

/I Stop location updates to save battery, but don’t disconnect
the GoogleApiClient 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);

}

/**

* Removes location updates from the FusedLocationApi.

*/

protected void stopLocationUpdates () {

/l It is a good practice to remove location requests when the
activity is in a paused or

/1 stopped state. Doing so helps battery performance and is
especially

// recommended in applications that request frequent location
updates.

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



/1 (http://developer.android.com/reference/com/google/
android/gms/location/LocationListener.html).

LocationServices.FusedLocationApi.removeLocationUpdates
(mGoogleApiClient, this);

}

@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) {

/1 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 ());

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 ();

}

}

@OQverride

public void onConnectionSuspended (int 1) {
mGoogleApiClient.connect ();

}



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

}

@OQverride
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);

toast.show ();

mWorld.clearWorld ();

mWorld = CustomWorldHelper.generateObjects (this,
mCurrentLocation);

mBeyondarFragment.setWorld (mWorld);

}
}

Teneps IOTNONTHEHHAs] PEaJIbHOCTh Oy[eT MPHUBSI3aHA K TEKY-
IIEMY MECTOIIOJIOKEHUIO TIOJIb30BaTENS.

B kauectBe mpumepa HUCHONBb30BaHUS  (PpedMBOpKa
BeyondAR coszganum  urpoBoe npwioxkenune —Creatures



in Camera, B KOTOPOM TOJIb30BaTe/lb CMOXET paccTaBisiTh 2D
0O0BEKTHI B PEaJIbHOM MHPE, a [IOTOM HaOJIo/IaTh UX Yepe3 Kame-
py.

Coznanum HoBbIM TipoekT B Android Studio, ucrons3ys 1mao-
soH Navigation Drawer Activity.

s coopku APK paiina ¢ 60bIM KOTMIeCTBOM METOIOB
B Kofie, B Gradle cpaiin noGaBum:

defaultConfig {

multiDexEnabled true

}

dependencies {

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

}

android {

dexOptions {
javaMaxHeapSize «4g»
}

}

B ¢aiin manugecra nodaBum:
<application

android:name="android.support.multidex.MultiDex A pplicati
Jo6GaBuM 3aBUCHMOCTL OT OnOMMOTeK beyondar-googlemap-



plugin-v0.9.0.jar, beyondar-radar-plugin-v0.9.1.jar u beyondar-
v0.9.3.jar, ckonmupoBaB cOOTBETCTBYOIIME (paiisibl B manky libs
MPOEKTA.

Ho6aBuM 3aBUCHMMOCTD OT OnbOmmotekn Google Play Services.

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

HoGaBum HEOOXOAMMBIE pa3perieHus B (ailsl MaHudecTa.

<! — Google maps stuff — >

<uses-permission
android:name="android.permission. ACCESS_NETWORK_ST:
>

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

<uses-permission
android:name="com.google.android.providers.gsf.permission. Rl
>

<! — Minimum permissions for BeyondAR — >
<uses-permission
android:name="android.permission. CAMERA» />
<uses-permission
android:name="android.permission. ACCESS_COARSE_LOC/
>
<uses-permission
android:name="android.permission. ACCESS_FINE_LOCATIC
>



<! — 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 ucnons3oBanuss Google Map podaBum Google API
Key B (aitn manudecra. s toro nonyuum kimod B Google
Developers Console u no6aBum B Ter <application> aiina ma-
Hudecra.

<meta-data

android:name="com.google.android.geo. API_KEY»

android: value=«AlzaSyBcRu9Vvb7...» />

N3menum aityi 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»
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: showIn="@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.BeyondarFr:
android: layout_width=«match_parent»

android: layout_height=«match_parent» />



</RelativeLayout>

</android.support.v4.widget.NestedScroll View>
V3MeHnM Kop Kj1acca rJ1aBHOM aKTUBHOCTH.
package com.tmsoftstudio.aryourworld;

import android. app. Dialog;

import android.content. DialogInterface;

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.Layoutlnflater;

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;
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;
LocationRequest mLocationRequest;

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

private float [] mOrientation = new float [3];

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

private Set <String> boLat=new LinkedHashSet ();
private Set <String> boLon=new LinkedHashSet ();

private static ProgressBar spinner;

@OQverride

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)
findViewById(R.id.nav_view);
navigationView.setNavigationltemSelectedListener (this);

final NestedScrollView nestedScroll View =

(NestedScrollView)findViewByld(R.id.content_main);
nestedScroll View.getViewTreeObserver().addOnGlobal Layor
new ViewTreeObserver. OnGlobalLayoutListener () {

@OQOverride
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;

nestedScroll View.setLayoutParams (params);

nestedScroll View.getViewTreeObserver().removeGlobalOnL
(this);

}

Ds

context = this;
mSettings = getSharedPreferences
(«APP_ PREFERENCES» Context. MODE_PRIVATE);

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

}

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



editor.commit ();

}

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

}

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

}

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

}

checkPermissions ();

mBeyondarFragment = (BeyondarFragmentSupport)
getSupportFragmentManager().findFragmentById(R.id.beyonda



mRadarView = (RadarView)
findViewBylId(R.id.radarView);

mRadarPlugin = new RadarWorldPlugin (this);

mRadarPlugin.setRadarView (mRadarView);

mRadarPlugin.setMaxDistance (100);

CustomWorldHelper.setActivity (this);

mWorld = CustomWorldHelper.generateObjects (this);
mWorld.addPlugin (mRadarPlugin);
mBeyondarFragment.setWorld (mWorld);

LowPassFilter. ALPHA = 0.001f;

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

FloatingActionButton fabAdd = (FloatingActionButton)
findViewByld(R.id.fabAdd);

fabAdd.setOnClickListener (new View. OnClickListener () {

@OQOverride

public void onClick (View view) {

SelectCreatureDialogFragment dialog = new
SelectCreatureDialogFragment ();
dialog.show (getSupportFragmentManager 0,

«SelectCreatureDialogFragment»);



Konen 03HaKOMUTEJLHOI'O
¢dparmenra.

Tekct npenocraBieH OO0 «JIutPec».

[IpounTaiiTe STy KHUTY LIEJIMKOM, KYIIUB TOJIHYIO JIETATbHYIO
Bepcuio Ha JIutPec.

Be3ormacHo oriaTuTh KHATY MOKHO OaHKOBCKOH KapToit Visa,
MasterCard, Maestro, co cuyera MOOMJIBHOTO TesiehOHa, C TiIa-
Te)KHOro TepMmuHaia, B cajoHe MTC wmm Cesa3HoOHM, uepe3
PayPal, WebMoney, Aunexc./lensru, QIWI Komenek, 60Hyc-
HBIMU KapTaMu WK APYTUM YI0OHBIM Bam crioco6om.
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