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BBeaeHue

IIpurnacuts aBTOpa B poeKT [Outas ccpuika] admin@tmsoftstudio.com

Jlononuennas peanbHocTh (Augmented Reality) He siBnsieTCSsl Kakoii-TO HOBOH TEXHOJIOTHEH,
HO ee MpUMEeHEeHHe OBbLI0 3aMEeYeHO IUPOKOi myOnuKoi ¢ mosiBnenueM urpsl Pokemon GO, koto-
pas mokazaina, 4to TexHonorusi AR umeer 6ombiioi noreniuan. [lomumo urpet Pokemon GO,
takue TexHonoruu kak Google Tango u Microsoft HoloLens Takke HaxonsTcs Ha mepenHeM
Kpae AR.

«/lonmonHeHHas» o3Ha4YaeT cenaTh HEYTO Oosee CIOKHOEe, A00aBlAsl YTO-TO K 4eMY-TO.
«PeanbHOCTB» 3TO COCTOSIHHE BEIleH, KaK OHU Ha CaMOM JIeJIE CYIIECTBYIOT.

Hanpuwmep, cuena nzobpaxenust kamepsl gomnonnsercs 3D Android morotunom B BepxHei
yactu. MimeiitTe B BUIY, YTO JOMOJHEHHAS pEaIbHOCTh HE OTPAHUYMBACTCS TOIBKO U300paKEeHUEM,
Tak)ke BO3MOXKHBI 3BYK U JIPYTHE CEHCOPHBIE YCOBEPIICHCTBOBAHUSI.

JlononuenHas peanbHOCTh (AR) HakmaAbpIBaeT KyCKH BUPTYaIbHOTO MUPA Ha peabHbIA MU
(B oTimume oT BUpTyanpHOU peanbHOCcTH (VR), KOTOpas 3aMeHsIeT peanbHbIi MUP BUPTYaIbHBIM
MUpPOM). J{7s1 MOOUIBHBIX YCTPOMCTB, 3TO MPOCTO O3HAYAET YIyYIIEHHWE TOTO, YTO BBl MOXKETE
BUJIETh Yepe3 Kamepy ycTpoicTBa. Hampumep, Bl MOXKeTe HABECTH Ballly Kamepy Ha MOCTep
(uapMa ¥ MOCMOTPETH €ro Tpeiiep, UK Bbl MOXKETE HAaBECTH KaMepy Ha 3Be31ly B HeOe U y3HATh
ee uMs. Tak uTo, B o0CHOBHOM AR cBOIUTCS K CeIyOIIMM TpeM OCHOBHBIM Bompocam: ['JIE moka-
3atb UTO u KAK.

I'’TE moxet BKIto4YaTh B ceOsl Takue 00JIaCcTH, Kak cortacoBaHue 2-D m3o00pakeHUN U WX
OTCIIeXXKHUBaHUE, coracoBaHue 3-D 00bEKTOB U UX OTCIEKUBAHKUE, OOHAPYKEHUS JIUI U UX OTCIIe-
xuBanue, SLAM (Simultaneous Localization and Mapping), oTciiexxuBaHHE MECTOMONOKEHUS
(c momomrsio GPS, akcenepomerpa, kommaca, rupockona). Muoraa, ['JIE ato Huuero Gonblie, kak
HEKOTOpBIE 3apaHee OnpeaesieHHble Touku MecTononokenus Points of Interest (POIs).

C npyroii croponsl, YTO nu KAK moxeT ucnosnb3oBars peHaepuHr 3-D Monenu, aHumanuo
u oOHapyskeHue xectoB. B o6memM, UHTO moxeT ObITh 110001 yacThio IUPPOBOI nHpOpMaLun
(Hampumep, TeKCT, U300pakeHUE, BUIEO), C KOTOPBIMH MOJIB30BaTeNbh MOT Obl UMETh BO3MOKHOCTh
B3aMMO/ICHICTBOBATH (HampuMep, MOBEPHYTh WU MIEPEMECTUTH ).

Hcnone3ys cmaptdon B kauecTBe nmpumepa, AR TexHonorust paboraer ¢ MOMOIIBIO MPUIIO-
YKEHHsI, KOTOPOE BBIMOJIHAET MOUCK MapKepa, KaK MPaBUiIO, YEPHO-0EI0ro MTPUX-KOJIa WU ApY-
roro uzobpaxenus. [locne Toro, kak Mapkep HaiiieH, Ha MapKep 3aTeM HakiIaapiBaeTcsa 3D-00beKT.
C noMo1pto kKamepsl TenedoHa, OTCIIeKUBask OTHOCUTEIHHOE TOJI0KEHHUE YCTPOMCTBA M MapKepa,
MOJIb30BAaTEh MOXKET XOJUTH BOKPYT MapKepa 1 mpocMarpuBaTh 3D-00BEKT CO BCEX TOYEK 3PEHUSI.
DT0 3aHUMAET MHOTO PECypCOB, TaK Kak Telae(OoH JOKEH OTCIEKUBATH CBOE MOJIOKEHUE, a TAKKE
MOJIOKEHHE MapKePOB, UTOOBI 3D-00BEKT BBITIIAIEH TPABUIBHO.

Takue urpsl, kak Pokemon GO, paboTatoT HEMHOTO MO-Ipyromy. BMecto ncnonab3oBaHuUs
(u3nueckoro Mapkepa ¢ MpUBSA3KON K HeMYy Buzyanuszanuu oobekra, Pokemon GO npocto 0100-
paxkaeT 3D-00beKkT B BUugouckarene kamepsl. Mcnomns3ys atot meron, Pokemon GO He npenocras-
JSIET BO3MOXKHOCTh XOJIUTh BOKPYT MOKEMOHOB, KaK TPAJUIIMOHHOE MCIOIb30BaHUE TEXHOIOTUN
AR. Ha camom fiene, B 3T0i Urpe HET HUKAKOTO OTCJICKUBAHUS AUCTAHIINH, BBl MOXKETE CBOOOTHO
XOJIUTh BOKPYT, M MIOKEMOH BCE PABHO OCTAHETCS HA TAKOM K€ PACCTOSHHUH OT Bac, 0 TeX IOp,
MOKa BBl HE MOWJIETE B MPABUJIBHOM HAIPaBIEHUU. DTOT METOJ MOXKET B KOHEUHOM UTOTe OBITh
Oonee 00IUM CIOCOOOM peanu3aluu J0NOJTHEHHON PearbHOCTH B MOOMIIBHOM MPOCTPAHCTBE.

Texnonorust Google Tango obecneunBaeT Oosee CIOKHYIO peaU3alMI0 JTOTIOTHEHHON
peanbHOCTH A7 MOOMJIBHBIX YCTPOUCTB, TaK Kak Tango ycTpoiCTBO UMEET CIieluanbHoe 000py-
JIOBaHUE JUISI 3TOTO0. Tango yCTPOMCTBO UCHOIB3YeT KOMIBIOTEPHOE 3PEHUE, YTOOBI OTCIEKUBAThH
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JIBYDKEHHE, UMEET TITyOMHY BOCTIPUATHS U U3yYaeT MPOCTPAHCTBO BOKPYT BAC JJISI CAMOCTOSTEIh-
HOTO HCIIPaBJICHUS JeTanei. Tango yCTpoHCTBO BKIIIOYAET B ceOsi CTaHIApTHYIO KaMepy, KaMepy
oOHapyKeHHUs JBUKEHUS PHIOMI IM1a3 U AaTYUK [TyOUHBI.

[To criocoOy mpuBsS3KKM BUPTYaJbHBIX OOBEKTOB K peaibHOMY MHUPY, AR crucTeMbl MOXXHO
pa3ienuTh Ha JBa THIIA — OCHOBAaHHbBIE HA CEHCOPAaX M OCHOBAaHHBIC HA KOMITBIOTEPHOM 3PEHHUHU.
AR npunoxxenusi, O0CHOBaHHBIE Ha CEHCOpax, ucnoib3ytoT GPS, akcenepoMeTpsl, MAarHUTOMETPBI
¥ TUPOCKOIIBI JIJIs OTIpeIesICHHsI TII00ATBHOM TO3UITNH TIOJIB30BATENs B PEabHOM MHPE U UMEIOT
OTPaHUYEHUS IO MCIIOIB30BAHNUIO BHE TIOMEIIEHHSI M CKOPOCTH MEpEMEIIEeHHs TOIh30BaTENs U3-
3a 3ana3abiBanus nepenadn GPS nnpopmanun. AR npunoxenus, 0CHOBaHHbBIE HA KOMITbBIOTEPHOM
3pEHHH, UCTIONB3YIOT KaMepy YCTPONCTBA ISl KOMIIBIOTEPHOH 00pabOTKM M300pakeHUs U PETH-
CTpaIi BUPTYaJIbHOTO 0O0BEKTA B PEATbHOM MUPE M UMEIOT OTPaHUYEHUS 110 MOITHOCTH UCTIONb-
3yEeMBIX YCTPOMCTB, TaK KaK KOMITbIOTEpHAst 00paboTKa N300paKeHHsT KaMephl TOTPEOsIeT 3HAYH-
TEJIbHBIE PECYPCHI.

CymiecTByeT HECKOIBKO CIIOCO00B pa3pabOTKH MPUIIOKEHHIA C JONOTHEHHON PeaibHOCTHIO,
OT HaTUBHOM pa3paboTku B Android Studio 10 ucmonb30BaHms TaKKUX IBUKKOB, Kak Unity. Ha cero-
JTHSIUTHUN JIeHb NOCTYIHBI HECKONbKO AecaTkoB SDK st pazpabotkun AR mpuiiokenuii, Hibke
NIepEYNCIIEHBI HEKOTOPHIEC U3 HUX:

Vuforia — paspaboran kommanueii Qualcomm. Itor SDK kommbroTepHOTO 3peHUs 0becte-
YHBACT Pa3pabOTKy MPHIOKEHUHN C JOMTOJTHEHHOW peatbHOCTHIO, OCHOBAHHOW HA OTCIIC)KUBAHUH
mapkepoB, it Android u OC IOS ¢ mognepsxkoit Unity. Vuforia monaepxuBaeT HECKOIBKO TIeJIeh
OHOBpeMeHHO, Smart Terrain (peKOHCTPYKIHMS (PU3HUECKOTO MHUPA), a TAKIKE JIOKAJIbHBIC U 001a4-
HbIe 0a3bl JaHHBIX.

FastCV Computer Vision SDK — pa3paboran xomnanueit Qualcomm. ObecrneunBaer pac-
II03HaBaHUE KECTOB, OOHAPYKECHHUE, CIICKECHNE U PACTIO3HABAHUE YEIIOBEYECKOTO JIUIIA, PACIIO3HA-
BaHUE M OTCIIGKUBAHHE TEKCTA, JIONOJHCHHYIO peaslbHOCTh. bubnuoreka FastCV mpexacrasinser
cO0OH ONTHUMHM3MPOBAHHYIO Ui MOOWMJIBHBIX YCTPOWUCTB OMOIMOTEKY KOMITBIOTEPHOTO 3PEHHS,
BKITIOYAOIIIYIO B ce0s HAanboJIee YacTo UCIOIb3yeMble QYHKIIMH 00paObOTKH KOMITBIOTEPHOTO 3pe-
HUSI [T UCTIONIB30BaHMS B IIMPOKOM CIIEKTPE MOOMIIBHBIX YCTPOMCTB.

OpenCV (Open Source Computer Vision Library) — Oubinoreka KOMIIBIOTEPHOTO 3pSHUS
¥ MAIIMHHOTO OOYyYEHUs C OTKPHITHIM UCXOAHBIM KojoM. OpenCV obecrieunBaeT o01Iyr0 HHppa-
CTPYKTYpY JUIsl IPUIIOKEHHI KOMIIBIOTEPHOTO 3pEHHUSL.

ARToolKit — OubnHoTeKa KOMIBIOTEPHOTO 3pEHHS, OOCCIIeUUBaIoNas HaJICKHOE OTCIIe-
KMBAaHUE MapKEpOB, BKIIOYAs OTCIeXuWBaHME n3o0pakeHmit Natural Feature Tracking, mon-
JepKKY KaTHOpPOBKM KaMepbl, OMHOBPEMEHHOE OTCIIC)KMBAHUE H TOIICPIKKY CTEPEO KaMephbl,
MYJIBTHSA3BIYHOCTD, ONTHMHU3ALUIO IJII MOOMJIBHBIX YCTPOKCTB, MONHYI0 moaep:xky Unity3D
u OpenSceneGraph.

OpenSpace3D — sBisieTcst «CBOOOJHBIM IPOIPaMMHBIM 00€CTIeUeHUEM» JIJIsl pa3BUTHS IIPO-
€KTOB BHUPTyaJIbHOM U J0NOJHEHHOU peanbHOCTU. Llens OpenSpace3D coctouT B TOM, YTOOBI
JIEMOKPaTU3UPOBaTh 3 D-NIPHIIOKEHNS pEaIbHOTO BPEMEHH U TPEIOCTABUTh HHCTPYMEHT ISl BCEX
TBOPYECKUX YMOB, a HE TOJIbKO pa3zpaboruukoB. OpenSpace3D noxaepxkuBaeT 1Ba METO/1A 1OTOJ-
HEHHOM peanbHOCTH 1 co3manus AR-mpunoxenuii. OOHapyXeHHE MapKepa, MO3BOJISIONIEe
OTCJICKHMBATH MPOU3BOJILHOE U300paKEHNE C IOMOIIBIO KaMephl, U O0HApY)KeHUEe Aruco perep-
HOTO MapKepa, YTO TO3BOJISIET JIENIaTh OBICTPhIC MPUIIOKEHHUS C TOMOIIBIO0 HECKOJIBKUX MapKepOB,
a TaK)Ke MCIOIb30BaTh X B KAY€CTBE MATEPUATBHOTO HHTEpdeiica.

BeyondAR — miardopma mipeniaraet pecypcesl Uil pa3padOTKH MPUIIOKESHUN ¢ TOTIOTHEH-
HOH pealbHOCTHI0, OCHOBAaHHOM Ha T€0pacIIONIOKEHUN Ha cMapTQoHax U rmyianmerax. C moMomso
HECKOJIBKHX CTPOK KOZ[a MOXHO cO371aBaTh 2D-00BEKTHI, 4TOOBI YBUAETH UX Yepe3 Kamepy.
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Beyond Reality Face Nxt — margopma mo3BossieT co3aaBarh BeO, MOOUIBLHBIC i HACTOJIb-
HBIE TIPHUIIOKEHUS, OTCIICKHUBAIOIINE YEJIOBEYECKOE JIMIO, C MCIOIb30BaHUEM Actionscript mim
HTML5/Javascript.

VISION SDK — nosnHOCTBhIO HacTpauBaemasi, Jerkasi B UCIOJIb30BaHUM OMOIMOTEKA Mpes-
CTaBJICHHIA JIOTIOJTHEHHON peabHOCTH, KOTOpasi IO3BOJIsIeT BKIItoueHHue AR B moboe npuiiokenne
st Apple wmu Android yctpoicTB 6€3 HE0OXOAUMOCTH OBITH KCIIEPTOM B ITPOTPAMMHUPOBAHUH.
C VISION SDK mo60e MOOMIbHOE TPUIOKEHUE MOXKET OBITh YITy4IIEHO Onaromaps 3Toi TeXHO-
JIOTHH, KOTOpasi UHTerpupyeT HupoByro HH(POpMaLKIO B 00K BUI OKPYKAIOLIETO IPOCTpaH-
CTBA €CTECTBEHHBIM 00Pa30M.

ARLab — 6ompmre, yem nmpocto SDK, ARLab taxke nmeer 3D-IBUKOK, KOTOPBIA MOXKET
OBITH NCTIONB30BaH I co3nanus AR-npunoxxennii. ARLab He sBnsieTcs 6ecruiaTHbIM, U peia-
raeT HECKOJIbKO PA3JIMYHBIX BAPHAHTOB IICH B 3aBUCUMOCTHU OT TOTO, Kakhe (YHKIUU BBl XOTUTE
BKJIIOUMTH B Bamie npuiokeHue. ARLab oOecrneunBaeT BUpTyalbHbIE KHOIKH, OTCICKUBAHHE
M300paXEHUS U COMOCTABICHUE N300paXKEHHUS.

Wikitude SDK — rutaTras1, BKiIto9aeT B ce0sl pacrio3HaBaHHE 00pa30oB U OTCIICKUBAHUE, PEH-
nepunr 3D moneneit, Bugeo ¢ HamokeHueM, AR, 0OCHOBaHHOE Ha MECTOMOJIOXKEHUHU, U MHOTOE
npyroe, moanaepxkuBaetr Android, 10S, Smartphone, Tablet, Smart Glasses, Cordova/PhoneGap,
Titanium, Xamarin.

Intel RealSense SDK — tpeOyet nanmuus nByx kamep User Facing (SR300) and World Facing
(R200), obecnieunBaeT pacro3HaBaHUE )KECTOB, JIHIl, 3D CKaHUPOBAHKE CTAIIMOHAPHBIX OOBEKTOB,
ynanenue GoHa, OTciaeKuBaHue 00BEKTOB, paCIIO3HaBaHKE peuH (TpeOyeT HATMIHs TOITBKO MUKPO-
¢doHna), co3manue HUPPOBOTO MPEICTABICHUS HAOIIOAAEMOM CPEIbl U OLIEHKA MTOJIOKECHUS KaMephl
B peasbHOM MacmTalbe BpeMeHH, ynydiienue ¢ororpaduii 1 BUIEO 3a cU4eT HCIoab30Banus 3D
[TyOUHBI.
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Vuforia

Jns ucnons3oBanus Unity B pazpabotke AR npusoxeHuil, B kauecTBe NepBOTo 1ara, HeoOo-
xoaumo ckauathb miardopmy Unity. ITocne ycraHoBkH, oTkpoiite Unity U co3gaiiTe HOBBIH IPOEKT,

IIpU 3TOM yOenuTech, 4To BeiOpaHa onuus «3Dy». 3akpoiite Unity.

3arpysure Vuforia Unity Extension u nBakasl KIMKHUTE Ha (aiie *.unitypackage. [Ipu
otkpsiTiH Unity, BeiOepere co3nanHbli npoekt. Umnoprupyiite Vuforia Unity Extension B mpoexT.

Import Unity Package —_—— E
vuforia-unity-6-0-114
™, B license_3rdpartynotice txt |
I [ |link.xml HEwW |
¥ [ 55 Plugins
¥ [ &5 andreid
I | | AndroidManifest.xml [ MEW |
v M Ealibs
¥ [ &5 armeabi-v7a
o Dlib‘u’ufuria.so [ MEM |
[+ DIib‘u’ufuriaUnit',rPIa',rer.sn [ FEW |
[+ Dlib‘u’ufnria'ﬂrapper.su | HEW |
¥ E%src
v E%ccm
¥ [ &5 vuforia
¥ [ 55 vuforiaUnityPlayer
[+ DDebugLug.javﬂ [ FEW |
[+ Dﬂrientatiunutility.java | MEW | \'T;
T I 5 o S R L 3 I“:'n'll
[ All ][ Mone ] [Cancel][lmpor‘t]

Vnanute u3 cuensl Main Camera 1 nepetamuTe B ciieHy kamepy ARCamera B namnke Assets/

Vuforia/Prefabs oxna Project.
B oxne Inspector orkpoiite cBoiictBa ARCamera.

[omyunTte MMIIEH3MOHHBIN KITIOU AJIs IPUIJIOXKEHUs Ha caifte Vuforia u BCTaBbTe €ro B MoJje

App Lisense Key.

v

- imageTag

v v
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[TomecTrm kamepy B Hadaso koopauHar Position 0, 0, 0, Rotation 90, 0, 0.

Ha caiite Vuforia co3naiite 6a3y JaHHBIX MapKepOB, K KOTOPBIM OyIyT MpHUKperuaTses 3D-
00bekTHI. J{71s1 3TOTO HY)XHO HaxkaTh KHONKY Add Database Bo Bkiaake Develop/Target Manager.

Cnemnaiite hoTtorpaduro Kakoro-1moo rnmpeamMera u ¢ nomoinbo kaornku Add Target 3arpy3ute
n300pakeHue B 0a3y MapKepoB.

C momompio kHonku Download Database ckaudaiite 0a3y MapkepoB M JIBaXK/IbI KIIMKHUTE
Ha ckauanHOM Unity makere. immoptupyiite mapkepsl B Unity mpoekT.

Import Unity Package @

markers

v [ G5 Editor
v W G qcar
v & i ImageTargetTextures
v [ & markers
[ |emIMG_20160903_102545 scaled.jpGEd
¥ [ 55 streamingAssets

v [ G qcar
E@markers.dat MEW |
[+ Dmarkers.xml MEW |
All | Maone [ Cancel H Impnr‘t]

Jlo6asum 3D Mofenb, KOTOPYIO OyIeT MPUKPEIUIITh K Mapkepy. s atoro B Unity oTkpoeM
okHo Window/Asset Store u ckagaem Unity maker ¢ 3D monensmu. IMmopTupyem cKa4aHHBIN
naket B Unity mMpoeKT.

N3 manku Assets/Vuforia/Prefabs okna Project meperamum B criieny o0bekT Image Target
B no3unuio Position 0, -10, 0, Rotation 0, 0, 0.

B cBoiictBax Image Target B okne Inspector B paznene Image Target Behaviour B moe
Database BbIOepeM UMIIOPTUPOBAHHYIO 033y MapKEPOB M YBUIUM Hallle H300pa)KCHUE B CIICHE.

¥ (G| ¥ Image Target Behaviour (Script) 3 =
Script ImageTargetBehaviour o}
Type [ Predefined &

Database | markers

Image Target [ IMG_20160903_102545
Width 12

Height 7.291553

[Teperamum B crieny 3D mMozens, uMnopTupoBaHHyo u3 Asset Store, B mosunuto Position 0,
0, 0, Rotation 0, 0, 0. B mone Scale cBoiicTB Mozenu ogdepeM mMacmTad MOAEIH OTHOCUTEITBHO
Hamiero mapkepa. B okne Hierarchy nmeperamum monens B y3en ImageTarget u Takum o6pazom
czenaeM Mozesb Jo4epHIM 00bekToM o0bekTa Image Target.
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L5
<
]

= Hierarchy |
| Create ~| (arAll
v &) scene*
¥ ARCamera
b Camera
¥ ImageTarget
P Robot Kyle
Directional Light

Teneps, korna mapkep Image Target Oynetr oOHapyKHBATHCS KaMEPO MOOMIIBHOTO YCTPOK-

CTBa, BCE JoUepHUe 00beKThl Mapkepa Image Target Taxoke OyyT MOSBIATHCS B Kamepe.
AxtuBupyeMm 0azy mapkepoB it kamepbl ARCamera. st aToro B cBoiictBax ARCamera

B okHe Inspector B pazaene Dataset Load Behaviour Beibepem Load markers Database u Activate.

— —
e
[}

¥ | ¥ Database Load Behaviour (Script)
DatabaseLoadBehaviour

Script
Load markers Databas(y!

Activate (™4

Cobepem Unity npoekt B Buze npuioxkenus ais Android ycrpoiictsa. i 3TOro B MEHIO
File Bet6epem Build Settings, Beioepem miardopmy Android u kaomnkoit Add Open Scenes no6aBum

CO3IaHHYIO CLICHY.
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Knomnka Player Settings OTKpbIBaeT OKHO HACTPOEK COOPKH MPHIIOKCHUSI.

[ tnspector  [SEEE G
@ PlayerSettings ¥,

& | L (5]

Settings for Android

Resolution and Presentation

Icon

Other Settings

[
[
| splash image
[
[

Publishing Settings

B none Company Name BBeniem cBoe umsi, B pazzaeine Other Settings B mone Bundle Identifier
BBEJIEM MM MakeTa, cocrosiee u3 noieit Company Name u Product Name.
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© Inspector | Services a

Other Settings

Rendering

Rendering Path* | Forward
Auto Graphics API o

Graphics APIs

— OpenGLESZ

o

Multithreaded Rendering* [|

Static Batching (=4
Dynamic Batching 4
GPU Skinning* o
Graphics Jobs (Experimer[ |
Virtual Reality Supported ||
Protect Graphics Memory [
Identification
Bundle Identifier com tmsoftstudio ARUnity
Version* 1.0
Bundle Version Code 1
Minimum API Level [ Android 2.3.1 'Gingerbread' (API [o'% |

Haxxmem kHomnky Build u coxpanum APK daiin.
YcranosuM APK (aiisn Ha MoOuIEHOE yCTpOKCTBO. Teneph npu HaBeACHUH KaMephl yCTPO-
CTBa Ha paHee coTorpadupoBaHHbIi peaAMET, OyAeT MOSIBIATLCA BUpPTyanbHas 3D mMozens.
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ARToolKit

ARToolKit siBnsercsa OnOIMOTEKOM KOMIBIOTEPHOTO 3pEHUs, KOTopasi obecrneunBaeT QPyHK-
IIUOHATIbHBIE BO3MO)KHOCTH OTCIICKUBAHMSI, HEOOXOIUMBIE TSl CO3AaHUS MPUIOKEHUN TOTIOTHEH-
HOM peasbHOCTH.
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ARToolKit nnarud ana Unity

ARToolKit mmarua g Unity MOXKHO ckadaTh Ha ctpanumie https://artoolkit.org/download-
artoolkit-sdk#unity.

Bonee aktyanpHyI0 M cTaOMIBHYIO BepcHio miaruHa Juist Unity MmoxxHO ckadath Ha GitHub
https://github.com/artoolkit/arunity5.

[ocne ckaunBanus makera oTkpoeM Unity u cozgagum HOBBIH 3D mpoexT.

B mento Assets Beibepem Import Package/Custom Package, oTkpoem 1 uMmoptupyem cka-
YaHHBIN MMAKET.

Import Unity Package @
ARUnity5-5.3.2

- ﬁhssets =
¥ [+ G5 ARToolKit5-Unity (HiEW |
W [z:)] CHANGELOG .txt [ HEW |
¥ | G§Example Scenes [ FEW |
QBarcudeScene.unity [ FEW |
QCubemarkerScene.unitv [ FEW |
@MultimarkerEcene.unit? | MEW |
QSimpIeNFI’Scene.unit',r [ FEW |
@Simpleﬂcene.unity | MEW |
QStereuﬂpticalScene.unit',r [ FEW |
QStereoScene.unity | HEW |
QTquarkerScene.unity | FEW |
@TwoNFI’MarkerScene.unity | MEW |
¥ ¥ G3Examples [ FEW |
v [« £ Fisticuffs | HEW |

¥ & &5 Animations [FIEW
e e e e e T

All Maone l Cancel H Impnr‘t]

B cuene Unity nmpoekra ymanum Bce 00BeKTHI U ¢ momonipio MeHio Create/Create Empty
co3namum oobekT GameObject, kotopsiii HazoBeM ARToolKit.

Ortor o0bekT Oymer coxepxkarb aBa AR kondurypammonaeix obbekra ARController
u ARMarker. [Toatomy neperammm nx u3 manku Scripts B 00bekT ARToo0lKit.
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ARController ckpunt oTBeuaet 3a BUJe0-(OH M 3a co3laHue U ynpasieHue AR orcnexu-
BaHUEM.

ARMarker ckpunt obecrneunBaeT Mapkep OTCISKHUBAHUS, K KOTOpOMY MpHKpersieTcs 3D
Mozenb. B mone Marker tag BBezem uaeHTHGUKATOP MapKepa.

T

[markerd
.

| Square

Single AR pattern

| patt.hire
0.08

rler (Script) @
L

]

]

]

[lo ymom4yanuro Tun

Mapkepa Square, ¥ M300pakeHHEe MapKepa yCTaHOBICHO W3 TaIllKh
Resources/ardata/markers.
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JUisi MCTIONB30BaHMUS ATOTO Mapkepa, M300paKeHHWe HY)KHO pacledararb W3 Karajora
ARUnity-tools\doc\patterns momonmautensHOro Habopa mHCTpyMeHTOB Additional Unity Tools,
KOTOPBIIl MOJKHO CKayaTh Ha ctpanule https:/artoolkit.org/download-artoolkit-sdk.

Jpyro#t Tanm Mapkepa 3to Square Barcode. Square Barcode »To m3o0paxenue, nMeromiee
r1a0JIoH, MPeIONpPEeeIICHHbIN sl pacnio3HaBanusi Ouomuorekoir ARToolKit, B Buge marpuiisi
U3 YEePHBIX U OeJbIX KBaapaToB. Vcronp30BaHNe JAHHOTO THITA MapKepa YCKOPSIET ero pacro3Ha-
BaHUE KaMepoil u obecreunBaeT HaJeKHOCTh €T0 UACHTU(PUKALINH.

s pacriedatkn Mapkepbl Square Barcode naxomstcst B karamore ARUnity-tools\doc
\patterns nomosiHUTENBEHOTO HaOOpa HHCTpYMeHTOB Additional Unity Tools.

s mcnonms3oBaHus Mapkepa Square Barcode B cBoiictBax ARController ckpumra
B pasmene Square tracking options B mone Pattern detection mode BwIOepeM
AR _MATRIX CODE DETECTION, a B mone Matrix Code Type BbeiOepem THIT HA00pa MapKepoB.

¥ Square Tracking Options
Template size: 16
Template count max.: 25
Marker borders: | Black Region <]
Border size! 0.25
Pattern detection mode| AR_MATRIX_CODE_DETECTIOHN ™
Matrix code type: | AR_MATRIX_CODE_3:x3 i

Image processing AR MATRIX_CODE 23
¥ NFT Tracking Optit AR_MATRIX_CODE 44
§ AnnlcannT Dty AR_MATRIX_CODE_3:3_PARITY65
V(& M ARMarker | AR_MATRIX_CODE_3:3_HAMMING63
Marker tag AR_MATRIX_CODE 4:4_BCH_13 9.3
(i AR_MATRI%_CODE_4:4_BCH_13.5.5
Type T Square Barcode on |

B cBoiictBax ARMarker ckpunra B osie Type Beioepem Square Barcode, B mone Barcode
ID BBenmeM HOMEp Mapkepa U3 Habopa.

Crnenyromuii T Mapkepa 3To Multimarker, cocTosmuii 13 MHOXKECTBa MapKepoB Square
Barcode mns mpukpermienus k ogHomy 3D oOwekty. Jlns pacmeuatku mapkepbl Multimarker
Haxomarcs B kartanore ARUnity-tools\doc\patterns mgomonHUTENBPHOTO HabOpa WHCTPYMEHTOB
Additional Unity Tools. IIpeumymectBo ucnonb3oBanus Multimarker cocTouT B MOBBITIICHHOM
YCTOMYMBOCTH K OKKJIFO3UH, AK€ KOTZa OJUH MapKep 3aTeMHSETCs, APYroil Mapkep BCce paBHO
BUJICH, a TaKkke B 3(PPEKTUBHOM MOKPHITHH OOJIBILIETO ONTHYECKOTO YA, YTO MPUBOAUT K YMEHb-
HICHUIO OIIMOOK.

Jns  wcmonws3oBaHus Mapkepa Multimarker B cBoiictBax ARController ckpumnra
B pasmene Square tracking options B mome Pattern detection mode BbeIOepemM
AR MATRIX CODE DETECTION, B cpoiictBax ARMarker ckpunra B mone Type BbiOepem
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Multimarker, B mone Multimarker config. BBeem umsi KOHQUTYpaMOHHOTO (haiiia U3 Karajiora
StreamingAssets.

Square Tracking Optians

Template size: 16

Template count max 25

Marker berders: | Black Region

Border size: 0.25

Pattern detection me| AR_MATRIX_CODE_DETECTION
Matrix code type: | AR_MATRIX_CODE_3x3

Image processing m| AR_IMAGE_PROC_FRAME_IMAGE

I NFT Tracking Options

» Application Options

¥ || ¥ ARMarker (Script)
Marker tag markerQ
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

Crnenyrommii Tunt mapkepa 3to NFT mapkep. @ynkius Natural Feature Tracking (NFT) mo3-
BOJISIET PAcoO3HABATh U OTCJIEKUBATH OOBIYHOE M300pakeHUE, KOTOPOE HE CONEPIKUT MPEeNompe-
JIEJIEHHbIE MapKePBhI.

s pacnieuatku npumepsl NFT mapkepoB HaxogsTcs B karasiore ARUnity-tools\doc\Marker
images JOTOJHUTEIbHOTO Habopa nHcTpyMeHTOB Additional Unity Tools.

st ucnons3oBanust NFT mapkepa B cBorictBax ARMarker ckpunita B mosne Type BeiOepem
NFT, B none NFT dataset name BBezieM umst Habopa JaHHBIX U3 Karayora StreamingAssets.

¥ | ¥ ARMarker (Script) @ =
Marker tag markerd
(8){s] 318
Type | HFT |
Description NFT dataset
NFT dataset name  gibraltar

NFT marker scalefac 1

¥ Filter Options

[Ipumepsl CIeH, CO3MAaHHBIX C HCHOJIB30BAHUEM PA3IMYHBIX THIIOB MapKepOB, MOXKHO
mocMoTpeTh B Karajore Example Scenes.

CoznmaguM cBOM Mapkep, K KOTOpoMmy OyzeT mpuKpervisaTees 3D moens.

Mg aToro chororpapupyem 1 COXpaHuM jpeg n300pakeHue mpeaMeTa, KOTOphlid OyzieT ciy-
*uth NFT mMapkepoM.

[lepemecTrm n300pakeHUe B Manky bin karajora JONOJHUTEILHOTO Habopa MHCTPYMEH-
toB Additional Unity Tools, B koTopoit Haxomutcst nHcTpyMeHT genTexData. exe renepaniun NFT
Ha0opa JaHHBIX

B xomanHOM cTpoke HabepeM:

genTexData. exe image.jpeg

Jlanmee B mporiecce TeHEpaluu HY)KHO OyJeT BBECTH YPOBEHb H3BIICUCHHS XapaKTEPHBIX
TOYEK HM300pakeHUs, a TaKKe JHMANa30H pa3pelreHus] M300pakeHusi, B KOTOPOM XapaKTEpHBIE
TOYKH M300paskeHHsI OyyT U3BICKAThCS MTPHU MPUOIKEHIH WK YIaJICHUN KaMephl.

[Tocne okonuanwms reHepanuu NFT nHabopa mbl momyunm Tpu (aiina. iset,.fset u. fset3, koro-
phle meperamuM B Kartasor StreamingAssets Unity mpoekTa.

Hanee B cBoiictBax ARMarker ckpunra B none Type Boioepem NFT, B mome NFT dataset
name BBezeM ums nomydeHHoro NFT nabopa u3 karanora StreamingAssets.
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s nanpHelero popMupoBaHus CIeHbI ¢ momoibio MeHio Create/Create Empty co3na-
M o0sekT GameObject, kKoTopblil HazoBeM Scene root. [leperamm u3 nanku Scripts B 00bEKT
Scene root ckpunt AROrigin, npeacrasmsromuii neHTp ARToolkit Mupa u sBisIFOIIMICS KOpHE-
BbIM OOBEKTOM CLICHBI.

B cBoiicTBax 06BekTa Scene root B okae Inspector B mosie Layer BeiOepeM 9 ciioii CIieHBI.

Layers
Everything
Mothing
Default
TransparentFx
Ignore Raycast
Water
Uz
AR background
AR background 2
AR foreground

99999 IL @

Edit Layers...

@ [Account v] [Layers v] [Layout -

O Inspector Services il
w Tags & Layers @ %
» Tags
¥ Sorting Layers
¥ Layers

Builtin Layer 0 Default

Builtin Layer 1 TransparentFx

Builtin Layer 2 Ignore Raycast

Builtin Layer 3

Builtin Layer 4 Water

Builtin Layer 5 ur

Builtin Layer &
Builtin Layer 7

User Layer B AR background
User Layer 9 AR background 2
User Layer 10 AR foreground

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

Lserlaver 24

& Inspector Services .
@ & [Scene root [static
Tag [ Untagged 4] Layer [ AR background 2 i)
¥ .~ Transform B,
Position ® 0 Y0 |zjo
Ratation X0 Y|0 |Z]0
Scale X1 Y1 lz[1
v G/ ¥ AR Origin (Script) @ &
ARMarker find mode [ Auta All +]
[ Add Component ]

ITpu sTom B cBoiicTBax ARController ckpumnra B pazaene Video Options B morne Layer mos-
KeH OBITh BEIOpaH 8§ cJ0# cueHsl, a Takxke BeiOpana onmus Allow non-RGB video.
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C nomompio mMeHto Create/Create Empty Child cozgamum o6sexr GameObject, nouepHuii
s 00beKTa Scene root, KOTopblii HazoBeM Marker. [leperamum u3 nanku Scripts B 00bexT Marker
ckpunt ARTrackedObject, mpencrasmstrormii Mmapkep. Ero nouepare 00beKTHI OyyT aBTOMaTHYe-

¥ Video Options

Camera parameters  camera_para

Video canfig. (Window|-showDialog -flipV’

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

Video config. (i05) |

Video config. (Android|

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

Video config. {Linux) |

Layer | AR background

B

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

CKH MPUKPEIUIATHCS K 3TOMY MapKepy.

B cBoiictBax ckpunrta ARTrackedObject B mone Marker tag BBezieM TOT ke UIACHTHPHUKATOD,

gto 1 B nosie Marker tag cBoiicTBax ckpurnta ARMarker.

K o6bexTy Marker npukpenum nouepHuii o0bekT — 3D Momens.

Haxxmem npaBoii KHOITKOM MBIIIKK Ha 00BEKTE Scene root U MPUKPENUM K HEMY JOYEPHHUI

00rexT Camera.

Content mode | Fit ™
Rotate 90 deg. -
Flip vertically m|
Flip horizantally. L
Near plane 10.01 |
Far plane s |

& Inspector Services .=
I [Marker || Static «
Tag | Untagged 4| Layer | AR background 2 i)
¥ .~ Transform Q) %
Position %[0 Rd [ |Z|o ]
Rotation x[o [¥[o ]z[o
Scale x[1 L lz[1 ]
¥ |G| ¥ AR Tracked Object (Script) @ #
Marker tag ‘markerd ]
Got marker yes
Marker UID 1 (NFT dataset)
Stay visible 0 |
Ewent Receiver: (@None (Game Object) | ]

ARToolKit
¥ Scene root

Copy
Paste

Rename
Duplicate
Delete

Select Prefab

Create Empty ]
3D Object b Cube
2D Object v Sphere
T Light 3 Capsule
| create 7| Audio 3 Cylinder
¥ Favorit
ur » Plane
©All Ma
O Allpe  Particle System Quad
gﬁu Pre Camera Ragdoll...
(@]
ralllcion Terrain
Vil Assets Tree
VS ARToolKit5-Unity Wind Zone
Example Scenes
& Examples 3D Text
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= Hierarchy |
|oresce x| Al
v& scene*

ARToolKit

¥ Marker Copy

Sphe Paste
Camer,
Rename

Duplicate
Delete

Select Prefab

Create Empty
3D Object
2D Object
— Light
1 project | Pliichicy

Create 7|

ur
Particle System

¥ 7 Favoritd

Camera

[Teperamum u3 nanku Scripts B 00bekT Camera ckpunt ARCamera, cBsi3piBaromuii Unity
kamepy ¢ AR KOHTEHTOM.

B cBoiicTBax o6bekTa Camera B one Culling Mask Bei6epem 9 cioii cuieHsl.

v ¥ Camera @ %,
Clear Flags | Skybox 4]
Background I
Culling Mask AR background 2 +

Which layers the camera does rendsr.[ive 4
Field of View —— — G [
Clipping Planes Mear [0.3

Far 1000
Viewport Rect X0 Y0

W1 Hi1

Depth 1]
Rendering Path | Use Player Settings a
——|| Target Texture None (Render Texture) I
Occlusion Culling v
HDR -

Taraet Display | Display 1

Ha)kmMeM KHOIIKY TIPOHUTPBIBAHMUS CIIEHBI M TIOJTHECEM K KaMepe MapKep — JOJDKEH TOSBUTHCS
3D o0bexT.

Jia coopxu Android npunoxenus B MeHto File Beioepem Build Settings, knomnkoit Add Open
Scenes 1o0aBUM Hallly clieHy, BbiOepeM 1uiatdpopmy Android u Haxkmem KHOTKy Player Settings.

B none Company Name BBeziem nms naketa, B mojie Product Name BBegem ums nmpusoxe-
Hus, B paznene Other Settings B mosne Bundle Identifier BBegem com. [Company Name]. [Product
Name]. B npyrux pasaenax BBeIeM OCTaJIbHBIE HACTPOUKHU TIPHIIOKECHHUS.

B xaranore Plugins/Android otkpoem ¢daiin manugecra AndroidManifest. xml u B arpulyre
package BBenem com. [Company Name]. [Product Name]. [Tocne storo Hasxkmem Build u cobepem
APK ¢aiin Android npuiioxxeHus.
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ARToolKit ans Android

CkayaeM U yCTaHOBUM:
Java Development Kit 1.7+
Android Studio IDE 1.5.x+

Android SDK
Git

[Ipu ycranoBke Git B okHe Adjusting your PATH environment Beioepem Use Git from Git

Bash only, B okae Configuring the line ending conversions Beibepem Checkout Windows-style,

commit Unix-style line ends.
s ycranoBku Android NDK otkpoem Android Studio u B mento File otkpoem Project

Structure.

Bocmnonesyemcs ceputkoit Download Android NDK.

Maotifications
CH aRSimple
O aRBaselib

. —— ——
# Project Structune - pi e S

+ - SDK Location

SDK Location ol SDK loca

Project The directary whers the Andreid SDK is located. This lacation will be used for new projects, and for existing projects that
Dieveloper Services do not have a local. properties file with a sdic.dir property.
Ads ? 5

: Chlsershuseriandroid-sdks
Anahgtics
Authentication
: JDK location:

Cleud

The directory where the lava Development Kt (JDK) is located.

l::".P‘rm;ram Fileg'Javahjdkl. 7.0_79

Androld NDK location:
The directory where the Andreid MDK iz located. This location will be soved s ndicdsr property in the local properies file.

Deownload Android NDE.

“ | Cancel

B pesynerare B karanore Android SDK Oymer co3mana mamka ndk-bundle, comepxarnias

Android NDK.

YcTranoBuM MEPEMECHHEBIC CPCIBbI.

ANDROID HOME = .. \android-sdks
ANDROID NDK ROOT = %ANDROID HOME%\ndk-bundle
NDK = %ANDROID HOME%\ndk-bundle

;%NDK%\ mo6aButs B Path
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N3 GitHub ckagaem u pacmakyem artoolkit5 m B mamke artoolkit5\android 3amyctum Git
ckpunrt build.sh u build native examples.sh.

Bo3M0XxHO, B CKpHIITE HY)KHO OyaeT BeiBecTH nepeMennyo $WinsVerNum u moMeHsTh ee
3HaueHue B koge $WinsVerNum = «6.3».

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

WinsOS=

if [[$OS]]; then

WinsVerNum=$ {OS##*-}

echo $WinsVerNum

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

if [[$WinsVerNum = «10.0»]]; then

WinsOS=«Wins10»

else

WinsOS=«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 $S«Press enter to continue...\n’

exit 1

B pesynbrare Oymer creHepupoBana manka libs ¢ ¢aitmamu libARWrapper.so u libe+
+ shared.so mis pasmuaabix CPU apxutektyp B mamnke artoolkitS\android, a Takxke B mpoekrax
karayiora artoolkit5S\AndroidStudioProjects.

Otkpoem  Android Studio wu  otrkpoem mpoekt  ARSimpleProj  karamora
AndroidStudioProjects.

B menro File orkpoem Project Structure u yBuamm, uro momyns aRSimple nmeer 3aBucu-
MocTh oT Moxyns aRBaseLib, npencrasnennoro mpoektom ARBaseLibProj. Ecnu aToii 3aBucH-
MOCTH HET, €€ Hy>KHO 100aBuTh ¢ momotnsio Merro File/Project Structure.

bubnmuoreka ARBaseLib mnpenocraBmser Java xmaccet  ARToolKit, ARActivity
u ARRenderer ans co3manmus ARToolKit npunoxkenns u obecnieunBaer ¢ momomsio JNI cBs3b
¢ HatuBHOM C++ 6ubnmorexoit ARWrapper, npeacrasiennoii ¢aitnamu libARWrapper.so u libc+
+ shared.so, koTopas ymnpasmseT ku3HeHHbIM KoM ARToolkit mprmoskeHus, BKITFOUast HHUITH-
aNn3anuio, 100aBIeHNE MapKEPOB U JIp.

[pu co3nanmu cBoero ARToolKit mpumoxenus:, B Karajor src\main MpoeKTa HyKHO BKITIO-
gtk manky libs ¢ ¢aitmamu libARWrapper.so u libct++ shared.so mst pazmuunsix CPU apxu-
TEKTYp, a TaKkkKe J100aBUTh 3aBUCHMOCTH OT Moy aRBaseLib ¢ momomsio menro File/Project
Structure/Add a new module/Import. JAR/.AAR Package/AndroidStuiodProjects/ARBaseLibProj/
arBaseLib/build/outputs/aar/ ARBaseLib. aar.

Hoxymentanus APl oubmmorekn ARBaseLib maxomutcs B manke AndroidStudioProjects
\ARBaseLibProj\doc.
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[Ipu 3anmycke npunoxkenuss ARSimple, npu HaBeneHHH Kamepbl yCTPOHCTBA Ha Mapkep,
Oyznet nosBiAThCS 3D 00BEKT — KyO.

W3 mpensiaymero paznena ARToolKit mmarun ans Unity BozeMeM n300paxkenue gibraltar.jpg
u uHctpyMeHT genTexData. exe u co3nanum HaOOp TAaHHBIX MapKepa.

genTexData. exe gibraltar.jpg

I[Momectum aiimer. iset,.fset u. fset3 B mamky AndroidStudioProjects\ARSimpleProj
\aRSimple\src\main\assets\Data.

B xiracce SimpleRenderer uamenum kox qo0aBiIeHHS MapKepa.

@Override

public boolean configureARScene () {

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

return true;

}

B (aiine momyns build.gradle yBemmuum 3nauenue versionCode 1st OOHOBICHHUS K31IIA.

Tenepb npu HaBeACHNH KaMepbl YCTPOMCTBA HAa TPOCTOE M300pakeHue, OyIeT HOSBIATHCS
3D o0wekT — Ky0.

[To ymonuaHmt0, CBOICTBA KAMEPHI yCTPOICTBA cofepikarcs B (aiiiie camera_para. dat manku
src\main\assets\Data mpoekra ARToolKit npunoxxenus. [TapameTpbl kamepsl yCTpOHCTBA IO YMOJI-
YaHUKO ABJIAOTCA JOCTATOYHBIMU 151 0a30BOro OTCIIEKUBAHUSA AJI1 IIUPOKOro CrICKTpa pas3jind-
HBIX Kamep.

24



T. MawHuH. «PaspaboTka Android-npunoxenuin ¢ Augmented Reality»

OpenSpace3D

[Ipoext OpenSpace3D, ocHoBaHHBII Ha s3bike Scol 3D mpuoxkeHui pexuMa peasbHOTo
BPEMEHU U MHOTOMNOJb30BaTeNbCKUX NpuioxkeHuil u 3D-asmwxkke SO3Engine, npenocrasiser
Habop cBOOOTHOIO MPOrpaMMHOTO o0ecriedeHus Ui pa3padOTKU MPOEKTOB NPUIIOKEHUH BUPTY-
aJIbHOM U IOTIOJTHEHHOM PEabHOCTH.

B OpenSpace3D oTcyTCTByeT BO3MOXHOCTh MOHETH3ALlMM TOTOBOIO MPHJIOKEHUS U BO3-
MOYKHOCTB 3KCIIOpPTa CLEHBI B paCpOCTpaHEHHbIE (hOPMATHI.

B OpenSpace3D ecTb BO3MOXXHOCTb PErHCTPALMU MapKepa AMHAMUUYECKH, Ha JIETY, TaKXkKe
umeercs Face Tracking.

Ckauaem u ycranoBuM OpenSpace3D, a Taxke npononHutensHble mnakeTsl (http://
www.openspace3d.com/lang/en/support/download/). Ilpu »TOoM Oyager co3maH Kartaior Ams
OpenSpace3D npoekros C:\Users\user\Documents\OpenSpace3D.

[Tocne ckaumBaHus u ycraHoBku nuctpuOytuBa OpenSpace3D, otkpoem OpenSpace3D
penakTop.

MY =~
Stent oo | Group Resources | (USRS
= B Seene

E Cingmatics
B detsu_camera

B mpaBom BepxHeM yrity, B MeHIO Preferences BoiOepeM si3bik HHTEpdEiica peaakropa.
B kadectBe mnpumepa OTKpoeM roToBylo creHy tutorial0l quickstart. xos mamnku
OpenSpace3D\demos\tutorial ¢ momomisio Mmerro Open scene wim ¢ TOMOIIBI0 MeHI0 Import scene.
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Selectthe scene file format

 Standard file formats

¥ OpenSpacedD Scene (xos)

v OpenSpace3D Editor : 1150 > demeos/Mutanaltutanald]l_quickstartxas
3 —

L - ITRAE

Seens ree :

[ B seone

[ cinernatics

B detaul_camera |

[ cave s =

[ citem#2

[ bucket#3

[ wator_noor w4

[ handle 25

] water_buckst #6

0 cesks#r

[ andy_anm_par#2

3 snent #9

[ shenz et

[ sheiiz#in

[ shalls =12

[ snena#13

Group Resources

Logs : demostutorialfutoriall _guickstan.oos loaded.

[Mpubnuzum swk cueHsl — 310 Oyzaer y3en cardboard creHBI U HAKMEM MPaBOM KHOTIKOM

MBIIIKH.
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Object informations

Cast shadow
Edit setting
Edit materials
Set pesition
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

Bri6epem Set physic.

Body type shape

Physic material name
avatar

Body size
Angular damping | 0.10000 [ | 0.10000 @ | 0.10000 @

Linear damping 010000 =
Mass (K 0.100 iE

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

[ Act as fluid volume with ratio 0.80000

[ Continuous collision
W Auto sleep
¥ Freezed

VYBuaum, yTo 17151 3T0oro oobvekTa Beiopan Body type shape u ycranosnena macca 0.1 kr.
Bribepem y3en cave cleHbl, HAXMEM IIPaBOil KHOIKOM MBIIIKU U BeIOepeM Set physic.
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55 Opentpace3D Editor ; L1510 » demos/hlonalbonal0]_quickstart w0z
 Hi=L 1R aC

o

Scenetree | Group Resources | (E LI

[=E 5cens
IE cinematics
B detaun_carmera

0 citarm#2
0 bucket#3
[ water_finor#4
] nanaie #5
[ water_tucket#6
[l vesker
] andy_sarm_par#8
2 =hein #2
B zhenz#10
] steuz e
[ sheng 21z
Ll chcanzas

[ Grougs |

]

Irifiy = Eelitor initialined.

Body type

-

|T (= S

collisionTree

Physic material name

Body size

Angular damping

Linear damping

Mass (ko)

[T Manual center of mass

[T Actas fluid volume with ratio

avatar

| pE2jE
[a.81872 [l [+.30157 [ [7.90214 W 7]
| 0.10000 @ | 0.10000 [ | 0.10000 @

[0.00000 [ [0-00000 [§ [0.00000

[T Continuous callision

v Auto sleep

¥ Freezed

VYBuauM, 4to 11 3T0r0 00BheKTa BhIOpaH Body type collisionTree.
Haxxmem mpaBoii KHOTIKOHM MBIIIIKHM Ha y37Ie Scene u BbioepeM Set physic setting.
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-

v Physics setting

Solver model
Physic framerate

Gravity

¥ Enable physic on play

Generate collisions on scene

Iiterative One pPAsSses

-
-

B

| 0.00000 J |-9.50999/ | 0.00000 @

yBI/II[I/IM, 4qTOo (1)H3I/IK3. BKJIFOUCHA IIPU MPOUT'PBIBAHUU CIICHBI, 4 3HAYCHUC YCKOPCHUSA CBO6OI[-
HOI'0 maZAICHUA YCTAHOBJICHO KaK -9.8. Ecm MHHYC IIOMCHSTH Ha IUIOC, TOrAa ANIUKHU OKAXKYTCH

Ha IMOTOJIKE.

B 30nHe pemaktupoBanus (GyHKIHI [IEIKHEM J[Ba pa3a Ha CIIEHE U BO BKIIaJKe Scene yBU-
nuM, uto nonkioueH komrnoHeHT FPS Like Controller, o6ecniednBarominii mepeMeIieHre B ClieHe

OT IICPBOTO JIMIA.

[ pipel #16 | -

(=) head #17

Groups

FPS like Controller PluglT MoxHO MOAKITIOYNTE, HA)KaB TTPABOW KHOMKOW MBIIIKA B 30HE
penaktupoBanus GyHKIMA BKIIaaku Scene 1 BeIOpaB navigation/FPS like controller. Ynanute kom-
TTOHEHT MOYKHO KHOMKOM Delete kimaBuaryphl.

handle #5

[ water_bucxet 26
Desk#7
andy_arm_par #8
[ shein 23
shell2#10

[ shenz#i1

shells #12

[ shetla#13

shells #14
pipel2#15

B pipett #158

Fl head #17

R T

Paste (Ctrl + V)

domotic
input
interface
material
maths
media
misc
navigation
network

object
physics
raspberry
rendering

examine view
FPS like controller
Minimap
walkthrough

[IenkuyB nBa pa3a Ha komnoneHnte FPS like controller, MO>XHO yCTaHOBUTH €rO CBOWCTBA,
TaKWe KaK yroJl KaMephl, CKOPOCTh MIEPEABIKEHHS U JIP.
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v » Edit FPS like controller : FPS like controller instance

PluglT instance name FFP3 like contraller |

First Person Shooter like controller -

Comment

Allowes wau to navigate with a first personal view -

Camera setting

Carnera FoOv 45.00

II

Camera near clip 010000
Camera far clip 10000.00000

i F

ik
m

Max look up a0.00
Max [ook down -85.00

I

Carera height :
L
Player mass
Walk speed :
Run speed :
Jurnp force

[ Shiftis for walk (default is rum)

Position setting

Pick position from abject |

Initial position 0.0000 i
Initial position v 0.0oan =
P —

4 I

Ok Apphy Cancel

HaxxaB kHonky Play/Stop manenu WHCTPYMEHTOB, IIOXOAKUM IO CIIEHE M Pa3o0beM CTOIKY

SIIIINKOB.

B 3D mnpexacraBieHuM CLIEHBI MOXKHO JOOABIATh, YOAIATh U mepememiatb 3D 0OBEKTHI,
a TaK)Ke PElaKTUPOBATh UX CBOWCTBA.
Jnst BeIOOpa 00BEKTa CIIEHBI KIIMKHEM Ha HeM JIeBOM KHOMKOW MbIIKH. [locne sToro mis

pPEIAaKTUPOBAaHUsS €r0 CBOMCTB WIIHM €T0 YAAIECHUS KIMKHEM TPABOM KHOMKOM MBIIIKH.
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Object informations
Cast shadow

Edit setting

Edit materials

Set position

Set erientation

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 o6vext. Clone 1y6nupyer oObeKT, Hociae Yero HyKHO HOTSHYTh 3a 0Cbh X,
YTOOBI Pa3beIMHUTHh OOBEKTHI. Set orientation MO3BOMSET MONIOKUTH OOBEKT.

[lepememiaTh 00BEKTHI MO CLIEHE MOXHO, HakaB KHONKY Move maHeiau HMHCTPYMEHTOB
U miepeTackuBas 0ObEKT 3a OCH.

Knomnka Rotate manenu nHCTpYMEHTOB MO3BOJISIET BpaIllaTh OOBEKT, a KHOMKa Scale maHenu
WHCTPYMEHTOB MO3BOJISIET MAaCIITaOUPOBaTh OOBEKT.

Uto6b!l mpuIaTh peaJbHOCTh 0OBEKTY, B €T0 CBOICTBax BbiOepeM Set physic, BeiOepeM 00b-
exTy ¢popMy shape ¥ yCTaHOBHM €ro Maccy, IpU 3TOM B y3JI€ cave CLIEHBI JOJKHA ObITh YCTaHOB-
neHa ¢opma collisionTree. Eciin otmeuen ¢raxkok Freezed, Torna ¢pusnka oobexra OyneT 0KunaTh
CTOJIKHOBEHMS, TIepel TeM Kak 3apadoTaTh.

UroObl 00bEMHNUTE OOBEKTHI B IPYIITY, Ha y3i1e Scene HaXXMeM IpPaBOM KHOMKOM MBIIIKH
u BeiOepeM Add dummy, 3aTeM B iepeBe CLIeHbI TepeTauM 00bEKThl B CO3JaHHbIN y3esn dummy.

£ OpenSpi Set rendering setting |02_quickstart xas

Set shadow method

Set fog setting
Scene tree Set material scheme
=-F2 Set physic setting

Set environment setting

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

Import to scene

[lalsls]slalslale]alsls]s s ala lsla |s)

Add resources to scene

Add new group

Tenepb MOXXHO MaHUIYJIUPOBATh Cpazy IrPyNIoi 0ObEKTOB.
Kommonents! PluglT obecnieunBaroT B3anMOAEHCTBHE MTOIB30BATENS CO ClIeHOH. CBs3bIBa-
schb MeKIy co0oit, komrnoHeHThl PluglT oOpa3ytoT cuctemy coObITHif M 1EHCTBUIA.
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Action

B 3one pemaktupoBanus (ynkumii Bkiagku Scene ynanum PluglT FPS like Controller

¢ momoltkko knasuin Delete kiaBuatypsi.

Haxxmem mipaBoii KHOTIKOM MBIIIKK Ha 30HE PeNaKTHpoBaHUs (DyHKIMA U BbIOepeM object/
object click. I[TpucBoum nms switch axzemmispy PluglIT. B mone Object name cBsKEM dK3eMILTSIP
PluglT c o6nexTom switch nepesa crienbl. OTmetuM (iaxok Enable hand cursor. B mone Bubble

label BBenem click to light u Haxkmem OKk.

PluglT instance name

Dhjectf material link with cursor and click events

Comment

switch

Ohject name

Material name

Iv Enahle material

Iv Enahle hand cursor

Buhhle lahel

[ Mouse ignore this object
[ Getmouse 30 position

v Enable on init

| 46.3witch

‘Dnnr_OgreMax

click to light

[

Ok

Apply

Cancel

HaxkxmeM mpaBoii KHONIKOM MBIIIKKA HA 30HE pelakTupoBaHus (YHKUUH U BeIOEpeM object/
light, cBsxem atoT PluglT sk3emmuisap ¢ o0bekroM Omnidir.
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FluglT instance name light_roarn

Manage lights

Comment

Light name 47 Qrmnidir01

¥ Enable on init

¥
Ck |

Haxxmem mpaBoii KHOTIKOHM MBIIITKH Ha dk3eMIuisipe switch u Beioepem LeftClick, cBsbokem ero
¢ ax3emIusipom light room, Bei6pas Off.

On
Set diffuse

Set power

Set range
Set specular
Set spot angle

Teneps npu MPOUrPHIBAHUH CLIEHBI, IPY HA’KaTHH JI€BOW KHOMKON MBIIIKU Ha BBIKJIIOYATEIe

y JIBEpH, JIAMIIOYKA OyJeT BBIKIIFOYATHCS.
C nomomsio kinaBumm Delete yaamum cBs3b MEXITy SK3eMITISIpaMHu.
Haxxmem mpaBoif KHONKOW MBIIIKK Ha 30HE PEIAKTHUPOBAaHUS (PYHKIUN U BhIOEpEeM misc/

sequence.

33



T. MawHuH. «PaspaboTka Android-npunoxenuin ¢ Augmented Reality»

FPluglT instance name

Sequencely send out events

Comment

Mumber of out sequence

4 3
Ok | Apphy | Cancel |

HaxxmeM npaBoit KHOMKOM MBIIIKH Ha sKk3eMIuisipe switch u Beioepem LeftClick, csbxem ero
c axzemisipom On/Off sequence, BeiOpaB Input. Haxxmem npaBoii KHOMKO#M MBIIIKK Ha 3K3EMILISIpe
On/Off u BeiOepeMm Outl, cBsxeM ero ¢ sxk3eMiusipoM light room, Beiopas Off. Haxkmem npasoit
KHOTIKOM MBITIIKH Ha 2k3eMIuisipe On/Off u Beioepem Out2, csixkeM ero ¢ sx3emruisipoM light room,
BbIOpaB On.

Teneps npu MPOUTPEIBAHUH CLIEHBI, TIPU HA’KaTUH JIEBOM KHOIKOM MBIIIKY Ha BBIKJIIOYATENe
y JIBEPH, JIAMITOUKa OyIeT BBIKITIOYAThCS M BKITFOYAThCSL.

OnHako HpU BBIKJIIOYEHUH LBET JIAMIOYKH OCTaeTcs *enTbiM. UTOObI 3TO HCHpaBUThH
Ha)XKMEM IpaBOM KHOMNKOH MBIIIKM Ha 30HE peAAaKTUpoBaHMs (GYHKUMH W BbIOepeM material/
material color. CBsikeM 3TOT 3K3eMIUIAp ¢ 00beKTOM lamp. YcTaHOBUM IBET Marepuasa.
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PluglT instance narme material calar inst

Change a material colors

Camment

Material setting

Object name | 45.1amp

Material name |bu|b_0grehﬂax

Material technigue Ihulh_teu:hnique

Technique pass lhulh_pass
¥ Apply on all pass

Color setting

Ambient colar
Diffuse color
Specular color
Selfillurmination color

Misc setting

[~ Apply on start

—

1 b
Ok | Cancel I

Haxxmem mpaBoii kHOMKOW MBITITIKKA Ha 3k3eMiuisipe On/Off u BeiGepem Outl, cBsbkem ero
¢ ax3eMIusipoM material color, BeiOpaB Enable. HaxxmeM nipaBoii KHOTIKO#M MBIIITKH HA YK3EMILIAPE
On/Off u Be16epem Out2, cBsiKeM ero ¢ 3k3eMIusipoM material color, BeiopaB Disable.

Tenepb npu MPOUTPHIBAHKH CLICHBI, TIPU HAXKATHUH JICBOM KHOIIKOH MBIIIKU Ha BBIKJIOYATENC
y JIBEpH, JIAMITOUKa Oy/IeT BHIKITFOUYAThCS M BKIIFOYATHCSI, @ €€ IBET OyJeT MEHATHCS.

CraenaeM Tak, 4TOObI Ha TEJICBH30pE CICHBI MPOUTPHIBAIOCH BHJCO. [ 3TOro HakMeM
MIPaBOM KHOITKOW MBIIIIKM Ha 30HE pelakTupoBanus QyHKIUH 1 BeioepeM media/Video. OtmeTnm
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(dmaxxok Apply on texture u cBsbkeM 3TOT 3K3eMIUIIp ¢ 00bekTOM oldscreen. B mosne Url BBenem
ccpiiky. OTMeTnM (utaxkok Auto play u Play in loop, B mone Volume noctasum 0, yoepem raakox
Transparency.

+ » Edit Video : Video inst instance ==

FluglT instance name Video inst

Video player

Camment

Material setting — BF
v Apply on texture

Ohject name |18.Dldscreen | . |
Material name |5creen_0grehnax j
Material technigue |screen_technigue ~||=
Technigue pass |5creen_pass _'J
Pass texture |screen_diﬁuse j
File setting =

W Ul | https:ifyauty be/GozewleC_Ss |

Local video | | bt |

Video setting =

W FPlayin loop

[ Apply sound effect

W Auto play
3D sound settings =

[~ Enahle 30 sound

4 I

[+

Ok Apphy Cancel

Tenepb 10 TEIECBU30PY MOXKHO CMOTPETH BUICO.
Bri6epem o0bekT lense 1 HaxkmeM Zoom on selected object B maHen HHCTPYMEHTOB.
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HaxxmeMm mpaBoii kHomkoil Ha oObekTe U BeiOepeM Add dynamic reflection map. Bribepem
Mmarepuan Lense, Tekctypy reflection u pasmep 512, ormetum ¢axxok Enable.

HaxxmeMm mpaBoii kHomkoil Ha oObekTe U BeiOepeM Add dynamic reflection map. Bribepem
Mmarepuan Lense, TekcTypy refraction u pazmep 512, otmetum ¢uiaxok Enable u Revert clip plane.
B pesynbrare nosyyum HOpMaJIbHYIO JIHH3Y.

Nmnoptupyem B cueny pobora. Jlnms storo BeiOepem meHio Import scene/Standard file
formats/OpenSpace3D\demos\tutorial\andy.scene/As a new group/Do you want to import this
environment setting/No.

HaxxmeM npaBoii kHomKoM MbIKy Ha y3ie walk inplace u yoepem ¢naxox Enable.
J1y1st 5TOTO HA’KMEM MPaBOI KHOMIKOM MBIIIKH Ha 30HE PelaKTUPOBaHus PyHKIUN U BBIOEpEeM
object/object click. Cspkem 3TOT 3K3eMIIIsIp ¢ 00BeKTOM andy robot.
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FluglT instance name wake Up |
Ohject f material link with cursor and click events -
Comment
[
|
=1
Object narme |52.andﬁ;_rnhnt j o j |
Material name ]Rnhnt_material :_] |

¥ Enable material

¥ Enable hand cursor

Buhhle lahel -

[ Mouse ignore this object
[T Getmouse 3D position

¥ Enable on init

4 I

ik ] Apply ] Cancel

Haxxmem mpaBoii KHOTIKO# MBIIIIKH HA y3JIe pose_init u oTMeTuM ¢utakok Enable.

J71s1 TOTO HAXKMEM TTPaBOI KHOIKOW MBIIITKHA Ha 30HE peaKTHPOBaHUS (PYHKIIHI U BRIOEpEM
object/animation transition. First animation name cBsbkeM ¢ posed _init, a Second animation name
CBsDKEM ¢ posed?2.
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PluglT instance name animation transition inst

Ohject animation transition between two animations with a specified speed -

—

Comment

Animation setting

First animation name |54.pnsed_init

Second animation name |55.pnsed2

Transition speed 1.0000 i

4
Ok I Apply I

Haxxmem npaBoit kHomKo# MbIiku Ha wake up u Beioepem LeftClick u cBsbkem ¢ animation
transition, BeiOpaB Fade in.

Tenepb, pu MPOUTPBIBAHUH CIICHBI, IPH HAKATUH HA pOOOTE, OH OyIET BHIIPAMIISATHCS.

Haxxmem mpaBoii KHOITKOW MBIIIIKK HA 30HE PeIaKTUPOBaHUs (QYHKIMHA U BeIOEpeM object/
animation transition. First animation name cBsbxem ¢ posed2, a Second animation name cBsKeM
cidlel.

39



T. MawHuH. «PaspaboTka Android-npunoxenuin ¢ Augmented Reality»

PluglT instance name animation transition insti1)

Ohject animation transition between two animations with a specified speed -«

—

Comment

Animation setting

First animation name |55.pnsed2

Second animation name |5T.id|e1

Transition speed 1.0000 i

o

4 k
Ok | Apply | Cancel |

Haxxmem mpaBoii KHOTIKOWM MBIIIKK Ha animation transition u BbiOepeM Transition ended
Y CBSDKEM ¢ animation transitionl, Beiopas Fade in.

1 animation transition inst{1)

Haxwmewm npaBoit kHonkoi Mblku Ha y3ie idle u BeiOepem Edit setting. Otmetum raskox
Loop.

Taxum 006pa3om, MOIyYHM JBYXCTYIEHUATYIO aHUMAIHIO.

[Ipuctynum Kk co3gaHuIO JONOIHEHHON PEaJbHOCTH.

CoznanuM HOBYIO ClLieHY, B KOTOpyio umnoptupyeM mozenb OpenSpace3D\assets\models
\library\PrimitiveWorld\Edaphosaurus\Edafossauro.mesh.

Haxwmewm npaBoii knonko#t mbiiiku Ha y3ne default skl, Beibepem Edit setting u ormetum
(naxxox Loop.

2 Upenspacesu camoe: 1 ———

Seani vee | Geoup Ressurces nmna-_ ¥

& [ eduhssaura#1
=

Biph1 Fewis #1
s saeo BipDi Spine #1

Interpalation made
Rotstion eteolation mods [ =]
Speod 1.60000 B |
Weint [1-20000 B
¥ Loop

W Bip Same (gaom 1ost framas)
¥ Enavie
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HakmeM mpaBoii KHOTIKOM MBIIIKHK Ha y3ie Scene u BbioepeM Add dummy.

Ieperammm mMozens B y3en dummy.

HakmeM npaBoii KHOIIKOIM MBIIIIKK Ha 30HE pelakTHpoBaHus (GpyHKIMiA 1 BeIOepeM input/ AR
capture.

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

I FluglT instance name AR capture inst | I
Augmented Reality Capture pluglT for cameras -
l_ M
Comment
Material setting — W

[ Apply on texture

Ohject name | |

Material name

Material technigue

|
|
Technigue pass |
Fasgs texture |

m

 Ja [ [

Position | Size setting

W Showe in backoround

Pos ¥ [0 W I ) offeet 0 B [Letaion
Fos Y [0 W oomomet [0 B [topaiion
Witlth 10 @ Memomset [0

Heiaht o0 @ wmomset [0 i

Device setting —

Carmera size f40xd a0 -

[ Mirrar mode

Ll

W Enahle camera focus on touch for mobile devices)

— S
4 b

Ok Apphy Cancel

HaxkxmeM mpaBoii KHOTIKOM MBIIIKHY Ha y3iie Scene u BbibepeM Add camera.
Haxxmem kHONIKY MOve naHenu MHCTPyMEHTOB U IIEpETaluM KaMepy 10 ocu Z.
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HakxmeM mpaBoii KHOIIKOM MBIIIKKA HA 30HE peAakTUpoBaHMs (YHKUUH U BeIOEpeM object/
set active camera. CBsDKEM 3TOT 3K3eMIUIIp ¢ 00beKToM cieHbl AR camera. OTMeTuM Graxxox

Enable on init.

Edit zet acﬁve 3

PluglT instance name camera inst

Change the active camera

Comment

Camera narme 4 AR _camera

¥ Enable on init

']
Ok |

HaskmeM npaBoii KHOIIKOI MBIIITIKK Ha 30HE peaKkTHpoBaHus (GpyHKIMA 1 BeIOepeM input/ AR
marker. B mosne Bitmap path Bei6epem nmpon3BoibHOE H300paKEeHUE, KOTOPOE TTIOMECTUM B KaTaJIoT
OpenSpace3D u pacrieuaraem. [Tomoxaem noka nzodpaxkeHue He Oyner 00padoTaHO B KauecTBE

Mapkepa. M3ameHuM pasMep Mapkepa u CBSKeM ero ¢ o0bekrom dummy.
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~« + Edit AR marker : AR marker inst insta

FluglT instance name AR marker inst

Detect and associate anAugmented reality marker with an object

Caomment

Marker setting

Marker id

Qr uge your own picture

Maximum detected features m:

Bitrmap path | gibraltar_marker.jpg |

Marker size {in meter) D usefull for scale

Object setting

Object name | 3.dummy

[T Applythe detected marker picture an the ahject
[T RevertZ and ¥ axis

W Enable marker tracking on init

4 I
Ok I Apphy ] Cancel ]

Haxwmem npaBoif KHOIIKOM MBILIKK HA 30HE pelakTHpoBaHus (YHKIMHI U BeiOepeM oblect/
hide. Csbxem 3TOT 3K3eMIuIsIp ¢ 00bekToM dummy 1 ormeTum Quaxkok Hide on start.
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PluglT instance name hide inst

Hide / Show an ohject

Comment

Source name J.durmry

V¥ Hide hierarchy
[~ Disable the physic body if present

=

I
Aoply _Cancel |

HaxxmeM rpaBoii KHOMKOM MBIIKH Ha 3k3emIusipe AR marker u Beioepem Found, coennanm
ero ¢ sk3emIuIsipoM hide u BeiGepem Show.

Groups | Scene x

HaxxmeM mpaBoii KHOTIKOW MBIIIKK Ha 3k3emIuisipe AR marker u Beioepem Lost, coenuanm
ero ¢ sx3emruisipoM hide u Beioepem Hide.

HakmeM mpaBoif KHONIKOM MBIIIKH Ha 30HE peJakTHpoBaHUs (YyHKUUI U BeIOEpeM input/
keyboard. Beibepem kinaBuy.
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" Edit keyboard : keyboard inst insta [l e S

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

Manage keyhoard keys

Camment

Mode : ]azer‘w
Key [More  +| *  |BacksPacE

W Mo repeat on key down

Ok Apply Cancel

Haxxmem npaBoii KHOTIKOM MBIIIKK Ha dk3eMIunsipe keyboard u Beidoepem Key down, coenu-
HUM ero ¢ dk3emMIusipoM AR marker, BeiOpaB Register current frame.

Teneps Mapkep OyeT perucTpupoBaThCsl TUHAMUYECKH, [IPH HaKaTUU COOTBETCTBYIOLIEH
KJIaBUIIN — TMOJHECEM K KaMepe H300pakeHHe W HakMeM KJIaBHUIIy — JOJDKHA MosBUTHCA 3D
MOJIEJNb.

B cBoiicTtBax sx3emmuisipa AR marker, B kauecTBe Mapkepa MOXHO YCTAaHOBUTH PETIEPHBII
MapKep, COXpaHUB €ro sl pacreyaTbIBaHUSI.

. .
= Edit AR marker : AR marker inst insta (i |

i FluglT instance name ‘AH marker inst |

Detect and associate an Augmented reality marker with an ohject 2

comment

a

Marker E save
Or uge yaur own picture

Maximum detected features

Bitrmap path [ | (]
Marker size (in meter) : usefull for scale

Obiect se

Object name [Bdwmmy ] | x|

™ Applythe detected marker picture on the object

I™ RevertZand Y axis

™ Enable on init

¥ Enable marker tracking on init

1 »

I Ok J Apply Cancel I

Haxxwmem rpaBoii KHOMKOM MBIIIKHM Ha 30HE peAakTHpoBaHus QyHKIUI 1 BeiOepeM input/ AR
face tracker. Ismenum pa3mep mapkepa u CBsKEM ero ¢ o0bekToM dummy.
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@ Edit AR face tracker : AR face tracker inst .mie FE | }

PluglT instance narme |AR face tracker inst

Detect and track a face and associate it with an ohject

Caomment

Marker setting

Marker size (in meter) 4.000 m Usefull for scale

Ohject setting

Ohject name |3.dummy

¥ Enable on init

¥ Enahle marker tracking an init

4 k
Ok I Apphy I Cancel I

HaxxmeM npaBoii kHOnKO# MbITIKH Ha dK3emIusipe AR face tracker u Beibepem Found, coenu-
HUM er0 ¢ 3K3eMIusipoM hide u Beibepem Show. Haxxmem npaBoii KHOIIKOI MBILIKH Ha SK3EMILISPE
AR face tracker u BeiOepem Lost, coequamnm ero ¢ sx3emuisipoM hide u Beidoepem Hide.

Teneps, eciiu MOCMOTPETh NPSAMO B Kamepy, HosiBUTCs 3D Mozens.
Cobepem npoekt B Android nmpunoxenue. J{is aroro B meHto Export to Openspace3D player
BbIOepeM As an Android Application.
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FProject setting |

— Az aWindows application

&  As a Linux application

3 " As a Raspherry Pl application
”,

‘ © As a MacOS0EY application

i ?ii] % Az gAndroid application

P
L1

i0S  As al0S application

Ok |

Cancel |

JlobGaBuM min BeIOEpeM XpaHWIMIIE KiItoueil U B pesyinsrare noiayduM Android mpoext
c rotoBbiM APK ¢aiinom B mamnke bin.
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BeyondAR

BeyondAR 310 dpeiiMBOpK, 00ecneUMBAIOIINI PeCypChl sl Pa3paObO0TKH MPUIOKEHHH
C JIOTIOJTHEHHOM peaIbHOCThI0, OCHOBAHHOM Ha reOpacIioioKCHUU Ha CMapTOHaX U IJIAHIIETAaX.

Jns nauanma pabotel ckayaeM BeyondAR dpeiimBopk ¢ Github https://github.com/
BeyondAR/beyondar.

Nmmnoprupyem npoekt BeyondAR Examples B cpeny paspaborku Android Studio.

Jnst 3amycka 3toro npuiokeHus Ha Android ycTpoiicTBe TpeOyeTcsi HaTMuue TaTdyuKa Opu-
CHTAIINH.

st coopku APK daiina ¢ 6ombuM KoIMuecTBOM METOIOB B Kojie, B Gradle daiin no6aBum:

defaultConfig {

multiDexEnabled true

}

dependencies {

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

b
android {

dexOptions {
javaMaxHeapSize «4g»

b
}

B ¢aiin manudecra:
<application

android:name="android.support.multidex.MultiDex Application»>
Jlns nByx KiaccoB, BO3MOXKHO, mpueTcs peanu3oBat 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;

48



T. MawHuH. «Paspabotka Android-npunoxenuii ¢ Augmented Reality»

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 BeyondarLocationManagerMapActivity extends FragmentActivity implements
OnMarkerClickListener, OnClickListener, OnMapReadyCallback {

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

@Override

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

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

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

((SupportMapFragment) getSupportFragmentManager
() .findFragmentByld(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 ();

b

return false;

}

@Override

protected void onResume () {

super. onResume ();

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

}

@Override
protected void onPause () {
super. onPause ();

"
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// To avoid unnecessary battery usage disable BeyondarLocationManager
// when the activity goes on pause.
BeyondarLocationManager. disable ();

}

@Override

public void onClick (View v) {

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

// location

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

}

@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);

// 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.

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

// to the world.

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

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

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

// Lets add the user position to the map

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

user.setName («User position»);

mWorld.addBeyondarObject (user);

BeyondarLocationManager.add WorldLocationUpdate (mWorld);
BeyondarLocationManager.addGeoObjectLocationUpdate (user);

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

BeyondarLocationManager

.setLocationManager ((LocationManager) getSystemService (Context.
LOCATION SERVICE));
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h
b

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;

@Override

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

((SupportMapFragment) getSupportFragmentManager
() .findFragmentByld(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 ();

b

return false;

}

@Override

"
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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);

// 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.

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

mMap.setOnMarkerClickListener (this);

mMap.moveCamera(CameraUpdateFactory.newLatLngZoom(mGoogleMapPlugin.getLatLng

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

// Lets add the user position

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

user.setName («User position»);

mWorld.addBeyondarObject (user);

h
j

[Mocne 3amycka npunoxenus: Ha Android ycTpoWCTBE MOSIBUTCS CIIHCOK C TPHUMEPAMH.
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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 BeyondarLecationManager

Simple AR camera — noka3siBaet Habop n300pakeHuit Ha ore kamepsl. [Ipu 3TOM HM300pa-
’KEHUsI PACIIOJNIOKECHBI B TIPOCTPAHCTBE BOKPYT YCTPOMCTBA.

Simple camera with a max/min distance far for rendering — nokassiBaeT HaOOp N300pAKESHUI
Ha (hoHE KaMepbl C BO3MOYKHOCTBIO PETyJIMPOBKU PACCTOSHHS 10 U300paKESHUIA.

BeyondAR World in Google maps — moka3biBaeT HaOop M300pakeHuil Ha KapTe.

AR camera with Google maps — nokassiBaeT Hab0p M300pakeHuit Ha PoHE KaMepbl ¢ KHOII-
KOM TMEPEKIIIOYEHUS Ha KapTy.

Camera with touch events — moka3eiBaeT HabOp M300pakeHUI Ha (OHE KaMEpHhl, a TAKKe
COOOIIeHNE TPU HAXKATUHU HA OJHOM U3 N300pasKeHHIA.

Camera with screenshot — mokassiBaeT HabOp M300pakeHUI Ha (OHE KaMephbl ¢ KHOIKOM
CKPHUHILIOTA.

Change GeoObject images on touch — nmoka3siBaeT Hab0Op M300pakeHUI Ha OHE KaMephbl,
KOTOpBIC 3aMEHSIIOTCS Ha JIPYTHe N300paKeHHUs IIPH HAKATUH.

Attach view to GeoObject — moka3siBaeT HaOOp M300pakeHU Ha POHE KaMephl ¢ Jo0aBIe-
HUEM BHUJIA K N300paKSHUIO MTPU HAXKATHH.

Set static view to geoObject — BMecTo N300paKeHUI MOKa3bIBaET BUJIBI HA (hOHE KaMephl,
a TaKKe COOOIICHNE NP HAKATUH HA OJTHOM U3 BHUJIOB.

Customize sensor filter — mokaspiBaeT HaOOp M300paxkeHUi Ha (POHE KaMephl C BO3MOXKHO-
CTBIO PErYJMPOBKH 4yBCTBUTEIBHOCTHU JIATYMKA OPHEHTALIUH.

Simple AR camera with a radar view — nmokassiBaeT HabOp H300pakeHHt Ha (POHE KaMephl,
a TaKXKe PacroyioKeHHe N300pakeHUI BOKPYT YCTPOMCTRA.

Using BeyondarLocationManager — noka3siBaeT HaOOp M300paXKEHUH Ha KapTe ¢ KHOIKOM
OOHOBJICHHSI MECTOTIOTIOKEHHS.

53



T. MawHuH. «Paspabotka Android-npunoxenuii ¢ Augmented Reality»

st paboter BeyondAR ¢peiimBopka B (aiisie MaHU(ECTa MPHIOKEHUS JCKIAPUPYIOTCS
HEO0OXOIMMBbIE Pa3peIICHUs U HAJIMYKUE 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.cameray />
<uses-feature android:name="android.hardware.sensor.accelerometer» />
<uses-feature android:name="android.hardware.sensor.compass» />
AxtuBHOCTH SimpleCameraActivity, oToOpaxaroriast Habop n300pakeHnii Ha GOHE KaMEepPHI,
HMMEET 10CTATOYHO MPOCTOM KOJ.
package com.beyondar. example;

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

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

public class SimpleCameraActivity extends FragmentActivity {

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.beyondarFragment);

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

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

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

B metozne onCreate coznaercst pparment BeyondarFragmentSupport, oTBeuaromnuii 3a 0T00-
pakeHue Bua kamepsl 1 Buaa BeyondarGLSurfaceView, pucyromiero q0moHEHHY IO PealbHOCTb.

J171s1 3TOTO MCTONB3yeTCs (aill KOMIOHOBKH.

<?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.BeyondarFragmentSupport»
android: layout width=«match_parent»

android: layout height=«match_parenty />

</FrameLayout>

Hanee coznaercs 00bekT World — koHTeliHEp 00BEKTOB TOTIOTHEHHON PeaTbHOCTH, KOTOPBIH
3areM jgobasisiercs Bo pparment BeyondarFragmentSupport.

Meton mBeyondarFragment.showFPS (true) moka3piBaeT KOJIMYECTBO KAJAPOB B CEKYyHIY
B JICBOM BEPXHEM YIIIy SKpaHa.

Bcest Marus mo co3gaHuio 0ObEKTOB JOMOJIHEHHOW PEalbHOCTH OCYIICCTBIISIETCS B KIIacce
CustomWorldHelper.

3neck co3naercs HOBBIN kKoHTelHep World, ycTaHaBIMBaeTCs €r0 MECTOTIOIOKECHUE B pealib-
HOM MHpE, a TaK)Ke Ha OCHOBE M300pakeHH co31aroTcst 00bekThl GeoObject, KoTopbie 100aBIIs-
10Tcst B KoHTerinep World.

public static World sharedWorld;

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

GeoObject go4 = new GeoObject (41);

go4.setGeoPosition (41.90518862002349d, 2.565662767707665d);
go4.setlmageUri("assets://creature _7.png»);

go4.setName («Image from assets»);

sharedWorld.addBeyondarObject (go4);

[To ymomuanuto s konteitHepa World u 1st ero 06bexToB, B kinacce CustomWorldHelper,
3aar0TCs PUKCUPOBAHHBIE KOOPAMHATHI B pealbHOM Mupe. McripaBuM 3TO, IPUBS3aB KOOPINHATHI
koHTelHepa World K MeCTOTIONIOKESHHIO YCTPOHCTRA.

Jlyist onipenienieHnst MECTOIONIOKEHHsSI ycTpoiicTBa ucrnoiibdyeM Fused location provider API
(Android API Level> v9, Android Build Tools> v21).

N3mennm kox kimaccoB CustomWorldHelper, GoogleMapActivity u SimpleCameraActivity.

import android.annotation.SuppressLint;

import android.content.Context;

import android. location. Location;
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import android.widget.Toast;

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

@SuppressLint («SdCardPathy)
public class CustomWorldHelper {
public static final int LIST TYPE EXAMPLE 1= 1;

public static World sharedWorld;

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

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

//' loading images form Internet and the connection get lost

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

/I APT)

if (mCurrentLocation== null) {

mCurrentLocation=new Location (»»);

mCurrentLocation.setLatitude (41.90533734214473d);
mCurrentLocation.setLongitude (2.565848038959814d);

}

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

// 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,mCurrentLocation.getLongitude
() -0.0001);

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

go.setName («Image from assets»);

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

return sharedWorld;

b
j

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;
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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,
GoogleApiClient.ConnectionCallbacks, GoogleApiClient. OnConnectionFailedListener {

private GoogleMap mMap;

private GoogleMapWorldPlugin mGoogleMapPlugin;
private World mWorld;

GoogleApiClient mGoogleApiClient;

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 ();
b

/**

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

*/

protected synchronized void buildGoogleApiClient () {

mGoogleApiClient = new GoogleApiClient. Builder (this)
.addConnectionCallbacks (this)

.addOnConnectionFailedListener (this)

.addApi (LocationServices. API)

build ();
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createLocationRequest ();

}

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

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

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

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

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

mLocationRequest.setPriority(LocationRequest. PRIORITY HIGH ACCURACY);
b

@Override

public void onStart () {

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

}

@Override

public void onStop () {

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

}

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

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

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

j
b

@Override

protected void onPause () {

super. onPause ();

// Stop location updates to save battery, but don’t disconnect the GoogleApiClient object.
if (mGoogleApiClient.isConnected ()) {
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stopLocationUpdates ();

h
b

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 () {

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

// recommended in applications that request frequent location updates.

// The final argument to {(@code requestLocationUpdates ()} is a LocationListener
// (http://developer.android.com/reference/com/google/android/gms/location/
LocationListener.html).

LocationServices.FusedLocationApi.removeLocationUpdates (mGoogleApiClient, 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 ();

b

return false;

}

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

"
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//' 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);

// 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.

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

mMap.setOnMarkerClickListener (this);

mMap.moveCamera(CameraUpdateFactory.newLatLngZoom(mGoogleMapPlugin.getLatLng

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

// Lets add the user position

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

user.setName («User position»);

mWorld.addBeyondarObject (user);

}

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

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

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

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

GeoObject user = new GeoObject (10001);

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

user.setimageResource (R. drawable. flag);

user.setName («User position»);

mWorld.addBeyondarObject (user);

} else {

startLocationUpdates ();

h
b

@Override
public void onConnectionSuspended (int 1) {

}

@Override
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.newLatLngZoom(mGoogleMapPlugin.getLatLng

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

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

user.setName («User position»);

mWorld.addBeyondarObject (user);

h
j

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,
GoogleApiClient.ConnectionCallbacks, GoogleApiClient. OnConnectionFailedListener {

private BeyondarFragmentSupport mBeyondarFragment;
private World mWorld;

GoogleApiClient mGoogleApiClient;

Location mCurrentLocation;

LocationRequest mLocationRequest;

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

@Override

public void onCreate (Bundle savedInstanceState) {

super. onCreate (savedInstanceState);

// Hide the window title.

requestWindowFeature (Window. FEATURE NO_TITLE);

setContentView(R.layout.simple camera);

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

//' We also can see the Frames per seconds
mBeyondarFragment.showFPS (false);
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//' We create the world and fill it...

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

mBeyondarFragment.setWorld (mWorld);

LowPassFilter ALPHA = 0.003f;

buildGoogleApiClient ();
b

/**

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

*/

protected synchronized void buildGoogleApiClient () {

mGoogleApiClient = new GoogleApiClient. Builder (this)
.addConnectionCallbacks (this)

.addOnConnectionFailedListener (this)

.addApi (LocationServices. API)

build ();

createLocationRequest ();

}

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

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

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

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

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

mLocationRequest.setPriority(LocationRequest. PRIORITY HIGH ACCURACY);
b

@Override

public void onStart () {

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

}

@Override

public void onStop () {

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

}
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@Override

public void onResume () {

super. onResume ();

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

// location updates if the user has requested them.

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

h

b

@Override
protected void onPause () {
super. onPause ();

// Stop location updates to save battery, but don’t disconnect the GoogleApiClient object.

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

h
b

protected void startLocationUpdates () {

if (ActivityCompat.checkSelfPermission
android.Manifest.permission. ACCESS FINE LOCATION)!=

(this,

PackageManager. PERMISSION GRANTED && ActivityCompat.checkSelfPermission (this,

android.Manifest.permission.ACCESS COARSE LOCATION)!=
PackageManager. PERMISSION GRANTED) {

return;

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

}

/**

* Removes location updates from the FusedLocationApi.

*/

protected void stopLocationUpdates () {

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

// recommended in applications that request frequent location updates.

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

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

LocationListener.html).

LocationServices.FusedLocationApi.removeLocationUpdates (mGoogleApiClient, this);

}
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@Override
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) {

// 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

// for ActivityCompat#requestPermissions for more details.

return;

b

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 ();

h
b

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

}

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

}

@Override

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

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

b

b

Tenepp noMoOMHEHHAsT pEANBHOCTH Oy/IEeT MPUBSA3aHA K TEKYIIEMY MECTOMOJIOKEHHUIO MOJIb-
30BaTelsl.

B kauecTBe mpumepa ucnons3oBanus ¢pperimBopka BeyondAR co3maaum urposoe mpuio-
xenue Creatures in Camera, B KOTOPOM MOJIB30BaTENh CMOXKET PACCTABIATH 2D 0OBEKTHI B peaib-
HOM MHpE, a IOTOM HaOJII01aTh UX Yepe3 KaMepy.

Cosznaaum HOBBIH TpoekT B Android Studio, ncmonb3ys madnon Navigation Drawer Activity.

st coopku APK daiina ¢ 601pIIMM KOJTHYECTBOM METOIOB B Kozie, B Gradle ¢aitn no6aBum:
defaultConfig {

multiDexEnabled true

}

dependencies {

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

b
android {

dexOptions {
javaMaxHeapSize «4g»

h
j

B ¢aiin manudecra nodaBum:
<application

android:name="android.support.multidex.MultiDexApplication»>

JloGaBuM 3aBUCUMOCTH OT OmOMMOTEeK beyondar-googlemap-plugin-v0.9.0.jar, beyondar-
radar-plugin-v0.9.1.jar u beyondar-v0.9.3.jar, ckonmnpoBaB cooTBeTCTBYyIoIHE (haiibl B mamnky libs
IPOCKTA.

Jlo6aBum 3aBucuMocTh OT Onbrorekn Google Play Services.

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

JloGaBuM HeoOXoauMbIe paspenicHus B (aiin manudecra.

<! — Google maps stuff —>

<uses-permission android:name="android.permission.ACCESS NETWORK STATE» />

<uses-permission android:name="android.permission.
WRITE EXTERNAL STORAGE» />

<uses-permission
android:name="com.google.android.providers.gsf.permission.READ GSERVICES» />

<! — Minimum permissions for BeyondAR —>
<uses-permission android:name="android.permission. CAMERA» />
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<uses-permission android:name="android.permission. ACCESS COARSE_LOCATION» /
<uses-permission android:name="android.permission.ACCESS FINE LOCATION» />

<! — For BeyondAR this is not mandatory unless you want to load something from the
network — >
<uses-permission android:name="android.permission.INTERNET» />

<! — BeyondAR needs the following features — >

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

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

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

Jis ucrionb3oBanus Google Map no6asum Google API Key B daiin manudecra. J{ns Toro
nonyuuM ki1rod B Google Developers Console u mo6aBum B Ter <application> ¢aiina manudecra.

<meta-data

android:name="com.google.android.geo. API KEY»

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

N3mennm ¢aiin koMnoHOBKH 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 mainy»

android: id="@+id/content_main»

>

<RelativeLayout
android: layout width=«match_parent»
android: layout height=«match_parent»>

<fragment

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

android: layout height=«match_parent» />

</RelativeLayout>
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</android.support.v4.widget.NestedScroll View>
M3Menunm koJ1 Ki1acca Ii1aBHOM 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.NestedScroll View;
import android.support.v7.app.AlertDialog;

import android.view.LayoutInflater;

import android.view. View;

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

import android.view.Menultem;

import android.Manifest;

import android.content.Context;

import android.content.SharedPreferences;

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;
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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. JSONATrray;
import org. json. JSONODbject;

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

public class MainActivity extends AppCompatActivity

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

private BeyondarFragmentSupport mBeyondarFragment;
private World mWorld;

private RadarView mRadarView;

private RadarWorldPlugin mRadarPlugin;

private Location mCurrentLocation;
private Context context;

GoogleApiClient mGoogleApiClient;
LocationRequest mLocationRequest;

private float
private float
private float
private float

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

] mOrientation = new float [3];

o

private static boolean flaglocationUpdate=true;
private static SharedPreferences mSettings;

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

private static ProgressBar spinner;

@Override

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

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

spinner = (ProgressBar)findViewByld(R.id.progressBar);
spinner.setVisibility (View. GONE);
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DrawerLayout drawer = (DrawerLayout) findViewByld(R.id.drawer layout);
ActionBarDrawerToggle toggle = new ActionBarDrawerToggle (

this, drawer, toolbar, R.string.navigation drawer open, R.string.navigation drawer close);
drawer.addDrawerListener (toggle);

toggle.syncState ();

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

final NestedScrollView nestedScroll View =
(NestedScrollView)findViewByld(R.id.content_main);

nestedScroll View.getViewTreeObserver().addOnGlobalLayoutListener (

new ViewTreeObserver. OnGlobalLayoutListener () {

@Override

public void onGlobalLayout () {

int height = nestedScrollView.getHeight ();

int width = nestedScroll View.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);
nestedScrollView.getViewTreeObserver().removeGlobalOnLayoutListener (this);

}
1)

context = this;
mSettings = getSharedPreferences (<APP_PREFERENCESy, Context MODE PRIVATE);

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

}

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

}

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

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

b

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

}

checkPermissions ();

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

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

CustomWorldHelper.setActivity (this);

mWorld = CustomWorldHelper.generateObjects (this);
mWorld.addPlugin (mRadarPlugin);
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 () {

@Override

public void onClick (View view) {

SelectCreatureDialogFragment dialog = new SelectCreatureDialogFragment ();
dialog.show (getSupportFragmentManager (), «SelectCreatureDialogFragment»);
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KoHel o3HakomuTtenbHoro doparmeHTa.

Tekct npenoctabien OO0 «JlutPecy.

[IpounTaiiTe 3Ty KHUTY UEIMKOM, KYIIMB IOJIHYIO JIeraabHy10 Bepcuto Ha JlutPec.

Bbe3omacHo omnarute KHUTY MO>KHO OaHKOBCKOM KapToit Visa, MasterCard, Maestro, co cueta
MoOMIBHOTO TenedoHa, ¢ IIaTexHoro TepMunana, B caione MTC unu CsasHol, uepe3 PayPal,
WebMoney, Annexc.densru, QIWI Komenek, 60HyCHbIMM KapTaMH WU APYTrUM ynoOHbIM Bam
CII0COOOM.
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