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1. CrBopenns AR-gogaTky 11 cmaptdoHiB 3 miarpumkoro Google
AR na nmnardopmi Android.

2. CtBopenHs VR-goparky

3. CtBopenHsa MR-pomarky



Jlna peamizamii XR-TeXHOIO0T1M HaM JOIOMOKYTh TaKl FTOTOB1 HA0OpH
IHCTPYMEHTIB:

AR Foundation
XR Interaction Toolkit

Y pesynbraTi B HaC BUHAEC TPU J0IaTKU:
AR-nporpama

VR-noaaTok

MR-gonaTok

[TpumiTka: Bci mporpamu 3ouparumemMo a0 ogHoro Unity-npoexty Bepceii 2022.3.29f1, mo 3apekoMenyBaia ceoe
K cTabimpHa pu BUKopucTanHi makeTiB AR Foundation i XR Interaction ToolKit.



1. CtBopennsa AR-mogaTky st cMapT(OHIB 3
niarpumkoro Google AR wa nmardgopmi Android.

[Ticnst 3anmycKy peaakTopa BiakpuiiTe aucrnerdep makeriB uepe3 Add package by name Tta BcranoBiTh Bepcito AR
Foundation 5.1.5 (im's makera: com.unity.xr.arfoundation).

[Ticist BCTaHOBJICHHS MaKeTa HAJAIITYHUTE CIICHY:

1. Knannite npaBoro kHonkoro muiii (ITKM) B o0acTi meperisaay cieHu. Y MEHIo, 110 BUIIa1ae, BUOEPITh
XR — AR Session. Ha cueny gomacthes 00'ext 13 komnoneHTamMu AR Session ta AR Input Manager,
K1 KepyroTh AR-cecieto.

2. Tak camo cTBopiTh XR Origin mist po6otu 3 AR-kameporo. Budepite XR — XR Origin (Mobile AR).
Ha 06'exti Main Camera aBromarnuHo 3'sBisaThcs kommoneHTH AR Camera Manager, AR Camera
Background ra Tracked Pose Driver s kepyBaHHS KaMepOIo.
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niarpumkoro Google AR wa nmardgopmi Android.

BusisieHHs mI0mKH 3a gonoMororo kommnoHeHTiB AR Plane Manager Ta AR Point Cloud Manager:

VY xomnonenti AR Plane Manager y noji Detection Mode BuGepith 3naueHnss Horizontal, mo6 3uaxogutu
ropu3oHTaNbHI momuaK. Y noji Plane Prefab Bkaxite npedad muroniuau, sikuii BiToOpakaTUMEThCsI, 00
KOPHUCTYBa4d pO3yMiB, 1110 110 00JIACTh MOKHA BUKOPUCTOBYBATH JJIsl PO3MIIIICHHS 00'€KTIB.

CtBopith npedad miockocrti. g nporo HarucHiTh [IKM B 06macTi nepersany cuienn ta Bubepith XR — AR Default
Plane. Hanamryiite 00'exT, BUOpABIIK BiAMOBIIHUN KOJIip Marepiany B komnoHeHTi Mesh Renderer, a Takox koiip Ta
ToBINMHY JiHIK y Line Renderer. Ha AR Plane nanamryiite mone Vertex Changed Threshold. 36inbiieHns 3naueHHs
1JIBUILY€E TPOAYKTUBHICTD, aji€ 3HUXKY€E TOUHICTD 1 HaBIMaKu. HanmamtyBaHHs 3ajie’karh BiJl BalllUX PECYPCIB Ta
notpe6. ['oroBuii 00'ekT epemicTiTh A0 nanku Prefabs Ta momaiite mocuaanas Ha Heoro y mosi Plane Prefab
xomrnoHeHTa AR Plane Manager.

CrBopith npedad it AR Point Cloud. Aranorigao Bubepith XR — AR Default Point Cloud. Lle# 06'ekT MiCTHTE
xomroHeHTH AR Point Cloud ta AR Point Cloud Particle Visualizer, ski 3a06e3meuyroTs Bi3yalibHE BiToOpaKeHHS
YaCTUHOK ITiJ] 4ac CKaHyBaHHs MoBepxHi. Hamamryiite 00'exT, 30epexith sk npedad 1 qomaiite 10 moist AR Point
Cloud Manager.
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Peastizanis JIONiKM po3MillIeHHA 00'€KTa HA MOBEPXHi

CtBopiTh manky SCripts i B Hiit ctBopumo MonoBehaviour-ckpunr 3 HazBoro PlacerObjectsOnPlane.
ARRaycastManager — no3Hadyutu sik 00OB'I3KOBHI1 KOMITOHEHT.

OTpuMyeMO MOCHIAHHA Ha HhOoro B MeToi Awake():

[RequireComponent(typeof(ARRaycastManager))]
public class PlacerObjectsOnPlane : MonoBehaviour {
private ARRaycastManager _raycastManager;

private void Awake() => raycastManager = GetComponent<ARRaycastManager>();
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METO/I PO3MIIIICHHS 00'€KTAa.

public UnityEvent OnPlacedObject;
[SerializeField] private GameObject _placedPrefab;
private GameObject _spawnedObject;

private void Placement(Vector2 touchPosition) {
List<ARRaycastHit> hits = new List<ARRaycastHit>();
if (_raycastManager.Raycast(touchPosition, hits, TrackableType.PlaneWithinPolygon)){
Pose hitPose = hits[@].pose;
if(_spawnedObject == null){
_spawnedObject = Instantiate(_placedPrefab, hithse.position, hitPose.rotation);
OnPlacedObject?.Invoke();
telse spawnedObject.transform.SetPositionAndRotation(hitPose.position, hitPose.rotation)
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Tenep nomamo JIOTIKY, sika 00pOOJIITUME HATUCKAHHS HAa €KpaH.
Jlns uporo peanizyemo meror Update:

private void Update() {
it (Input.touchCount > 8){

Touch touch = Input.GetTouch(9);
if (touch.phase == TouchPhase.Began && IsClickedOnUi(touch) == false) Placement(touch.position);
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Jlns nepeBipku HatuckanHs Ha Ul qomamo HaCTymHU METOZ:

private bool IsClickedOnUi(Touch touch) {
PointerEventData eventDataCurrentPosition = new PointerEventData(EventSystem.current);
eventDataCurrentPosition.position = touch.position;
List<RaycastResult> results = new List<RaycastResult>();
EventSystem.current.RaycastAll(eventDataCurrentPosition, results);
foreach (var item in results) {
if (item.gameObject.CompareTag(TAG UI)) return true;

}

return false;
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HanamryBanHust Ta 30MpaHHs TPOEKTY:

1.

2.
3.

PosmictiTh ckpunt PlacerObjectsOnPlane wa 06'exti XROrigin. IIpn mpoMy aBTOMaTnyHO Oy/ie T0AaHO KOMIIOHEHT
ARRaycastManager.

Y momi RaycastPrefab kommonenra ARRaycastManager 3anumite 3HaueHHS ITOPOKHIM.

Y momi _placedPrefab xommonenTa PlacerObjectsOnPlane BkaxiTe mpedabd Bamioro o0'exra.

36upanns npoekry mig Android. J{is mporo:

1.

2.
3.
4

[TepeiiaiTes B File->Build Settings i Bu6epits Android sk mardopmy.
JlomatitTe crieHy 10 crucky Scenes in Build.
Y Project Settings -> XR Plug-in Management akrupyiite ARCore na Bxiamii Android.
VY Player -> Other Settings BkakiTh HaCTyIHI ITapaMeTPH.
3abepiTh ramouky Auto Graphics API 1 3anumte nume OpenGL.
Bcranosite Texture Compression Format y 3nauenns ASTC.
VYBIMKHITH TUIBKH apxiTekTypy ARM64 y po3aim Target Architectures.
[Tepexonaiitecs, mo Minimum API Level e Hmkue 24.
[Ti1K1I04ITh TECTOBUHM MPUCTPIN 13 AKTUBOBAHUM PEKUMOM PO3POOHUKA Ta HAIATOJIKEHHSIM.
Bubepite npuctpiii y mom Run Device 1 HarucHiTe Build And Run, mo6 ckiacTu Ta 3amyCTUTH POTpamy.
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JonaBanus npumitupHOro Ul
Canvas-> EventSyste->ReplaceWithInputSystemUIInputModule

VY komnonenTi Canvas Scaler:

1. ¥V moai Ul Scale Mode BubGepitsr Scale With Screen Size.

Y nomi Reference Resolution Bcranosite X: 1080 ta Y: 1920 (mms mopTpeTHOi opieHTAIlIT).
VY nonai Screen Match Mode Bu6epite Match Width Or Height.

s~ W N

Y nomi Match BcranoBiTe 3HaueHHs 0.5, 1006 3a0€3MeYNTH OTHAKOBUMA BIUIMB IITMPHHM Ta BUCOTH
MacIITaOyBaHHS.
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[Tepemukau noBepxonsb ckpunt PlacerSwitcher

[RequireComponent (typeof(ARPlaneManager), typeof(ARPointCloudManager), typeof(PlacerObjectsOnPlane))]
public class PlacerSwitcher : MonoBehaviour {

[SerializeField] private Button _buttonForFixingObject;

private ARPlaneManager _arPlaneManager;

private PlacerObjectsOnPlane placeObjectsOnPlane;

private ARPointCloudManager _arPointCloudManager;

private void Awake() {
_arPlaneManager = GetComponent<ARPlaneManager>();
_placeObjectsOnPlane = GetComponent<PlacerObjectsOnPlane>();
_arPointCloudManager = GetComponent<ARPointCloudManager>();

private void OnEnable() {
_placeObjectsOnPlane.OnPlacedObject.AddListener(ShowConfirmPlaceObjectButton);
_buttonForFixingObject.onClick.AddListener(HideARPlane);
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ITepemukau noBepxoHb ckpunt PlacerSwitcher (mpogorxeHHs )

private void OnDisable() {
_placeObjectsOnPlane.OnPlacedObject.RemovelListener(ShowConfirmPlaceObjectButton);
_buttonForFixingObject.onClick.RemovelListener(HideARPlane);

private void Start() => _buttonForFixingObject.gameObject.SetActive(false);
private void ShowConfirmPlaceObjectButton() => _buttonForFixingObject.gameObject.SetActive(true);

private void HideARPlane() {
_placeObjectsOnPlane.enabled = false;
_arPlaneManager.SetTrackablesActive(false);
_arPointCloudManager.SetTrackablesActive(false);
_arPlaneManager.enabled = false;
_arPointCloudManager.enabled = false;
_buttonForFixingObject.gameObject.SetActive(false);

i
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[lepemimenns miarhopmu
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[epemimenns mardopmu (ckpunt MoverAlongAxis)

public class MoverAlongAxis : MonoBehaviour, IPointerDownHandler, IDragHandler

[1{o6 xopuCcTyBaY Mir BUOpATH, Y3IOBXK SKOi OC1 pyXaTUMEThCs 00'eKT, CTBOpUMO enum AXIS y ¢aiini Parametrs:

public enum Axis{ x =9, y =1, z = 2}

[To3naurmo mojie _axis tuiry enum AXIS, oImrcaHoro HaMU paHilile, — I T03BOJIMTh BUOPATH HANIPSMOK, B3JIOBXK
AKOTO 00'€KT MEPEMIIIATUMETHCS 1 BUKOPUCTOBYBATUME MOJAJBIINX PO3PaAXyHKaX:

[SerializeField] private Axis _axis;
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[1aKyto 3a yBary!



