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e EBaHrenncTt nnatpopm Apple
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e 8 N1IeT co3aar0 MODBUIIbHbIE MPUTOXKEHWS

Q @edeniska

 Benywimm nogkacta Mobile People Talks

'i https://facebook.com/dtazetdinov
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e JloBNs NOKEMOHOB
 PaccTtaHoBka mebenu
e [lpnmMepKa KOCMETUKI
e /IHTepakKTUBHbIE KHUTWK

e OTnpasBKa rnynbiX cOobLLEHNN

e HaBuraums

[ lponmeHeHne AR
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e HaBuraumga no marasnHy
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e ['emMndrnkaumsa wonnuHra




Cropnpu3!
GPS He paboTaeT

VSLAM 1 pnaHHble akcenepomeTpa — ARKIt aTo ymeeT



ELle cropnpu3
AR »n peasibHbI MNP — pa3Hble

OundpoBaHHaga KapTa npuBa3biBaeTcsa K myupy AR




HaBuraumsa BHYTPpWU
MOMeLLLeHUW



NopabaTtbiBaem Kenc

Odmnc BMecTo marasmnHa

CoTpyagHUKMN BMECTO TOBApPOB

Cxoxxee pa3melleHne

Ta >xe HaBuraums

TOT )Ke cTeK TeXHONOrmn



[ lpnno>xeHmne onNa coTpyagHUKa

e Aoantaunsad HOBUYKOB
 BuptyanbHbin TYyp No odpucy

 [lomMoLlb B KOMaHONPOBKaXx



OfficeApp

* OundgpoBaHHas kapTa oduca
* [lonck coTpyaoHMKOB
e [locTpoeHne mapLipyTa

e [lyTnn aBakyauun




1O Tam;BHy TP# ?
a1l




NHCTpyMeHTapuu

e ARKIit + SceneKit + Swift
 Bbe3 cnoxHbix APl Bpoge OpenGL, Metal

 bes cTtopoHHMx penmBopkos (Unity, Vuforia n 1.n.)




Ctpoum KapTy mmpa
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OuundbpoBKa KapThbl

Co3pgaHune umdbpoBon KapTbl odrca Assg HaBuraumm

OundpoBbiBaeM nnaH
odpuca

PaccTaBngaem
BU3yalibHble MapKepbl

PaccTtaBnsgem TOYKN
HaBUraumu

PacctaBnsgaem Mckomsble
O0BbEeKThbI




VicxooHasa no3nuuns

[1B1>kKoK AR pacno3HaeT Bu3yasbHbI MapKep
OnpepnensieTcst NOJIOXKEHME YCTPOUCTBA

Pazmep nsobpa>keHns ncnosib3yeTcs s
onpepeneHns mawcTtabda B peasibHOM MUpPE

KoopanHaTtbl N30bpa>keHnsa NCNonb3yrTca ONs
onpeneneHns nosIoXXKeHNs Nonb3oBaTens B
BUPTYaJZibHOW KapTe




Pacno3HaBaHMe n3obpakeHus

func startSession() {
let configuration = ARWorldTrackingConfiguration()
var referencelImages = Set<ARReferencelmage>()

storeMap.checkpoints.forEach { checkpointInfo in
let referenceImage = ARReferenceImage(
checkpointInfo.1image.cglmage!,
orientation: .up,
physicalWidth: checkpointInfo.physicalWidth
)
referencelmage.name = checkpointInfo.imageName
referencelImages.insert(referencelmage)

}

configuration.detectionImages = referencelmages
sceneView.session.run(configuration, options: [])




OnpeneneHne noJsioXXKeHus

Pasmepbl KapTUHKM NO3BONSAIOT NONYYUTb NOSOXKEHNE
nonb3oBaTens B BUPTyaslbHOM MUpe

func renderer(_ renderer: SCNSceneRenderer,
didUpdate node: SCNNode,
for anchor: ARAnchor) A
guard let imageAnchor = anchor as? ARImageAnchor else {
return
5

// ARAnchor: A real-world position and orientation that can be used
for placing objects 1in an AR scene.

// Image size & p051t10n relative to the AR World origin:

let|1imageWidth imageAnchor.referencelmage.physicalSize.width

let|1mageHeight imageAnchor.referencelmage.physicalSize.height

let|transform SCNMatrix4(imageAnchor.transform)

let| 1mageName imageAnchor.referencelmage.name

virtualRealTransform = calculateTransform(objectTransform: transform)
return createVerticalPlane(width: imageWidth, height: imageHeight,
color: UIColor.blue.withAlphaComponent(0.6))




HaJl0)KeHue KapThbl

[ToMeHeHne KapTbl K BUPTYaslbHOMY MUPY

e CKaHMpyeM NMpoCTpPaHCTBO

CkaHunpyem MmapKepbl

 OpueHTnpyem KapTy

o CTpouM MapLpyT




OnpepeneHuve KapTtbl mupa AR

CoxpaHeHune n 3arpy3ka kapTtbl mupa AR

o CoxpaHseM 3apaHee
OTCKaHMUpoBaHHYIO KapTy mmpa AR

(ONOpPHbIE TOYKN N TOYKA OTCYETa
KoopauHar)

o J1IBMKOK AR MOXET MO HECKO/TbKUM
OMOPHbIM TOYKaM ONpPenennTb
noso>XXeHne yctpouncrtea B mupe AR




OnpepeneHuve KapTtbl mupa AR

CoxpaHeHune n 3arpy3ka kapTtbl mupa AR

sceneView.session.getCurrentWorldMap { worldMap, error in
guard let worldMap = worldMap, error == nil else {
return
I3

FileManager.save(worldMap: worldMap)

}

if let worldMap = FileManager.readWorldMap() {
let configuration = ARWorldTrackingConfiguration()
configuration.initialWorldMap = worldMap
sceneView.session. run(
configuration,
options: [.resetTracking, .removeExistingAnchors]




Hano>XeHune KapTbl odpuca

func calculateTransform(_ anchorTransform: SCNMatrix4) —-> SCNMatrix4 {
guard let currentCheckpointInfo = currentCheckpointInfo else {
return SCNMatrix4Identity
}

let node = SCNNode()

node.transform = SCNMatrix4Identity
node.eulerAngles.x = —.pi / 2

let rotationTransform = node.transform

let resultInAnchorCoordinate = SCNMatrix4Mult(
rotationTransform, anchorTransform
)

let result = SCNMatrix4Mult(

SCNMatrix4Invert(currentCheckpointInfo.transform),
resultInAnchorCoordinate

)

return result




[ locTpOoeHne mapLupyTa

e C TekyLlien nos3numn

e TONbKO Yepe3 NPoOXoanMble 30HbI

 Anroputm enkcTpsbl




[locTpoeHne mapLupyTa

func routeNodes(targetPoint: WayPoint,
worldPosition: SCNVector3,
transform: SCNMatrix4 = SCNMatrix4Identity) —-> [SCNNode] A
guard let firstPoint = nearestWayPoint(worldPosition: worldPosition,
transform: transform) else {

return [SCNNode] ()
¥

guard let path = WayPointPath.shortestPath(source: firstPoint,
destination: targetPoint) else {
return [SCNNode] ()

I3
return routeNodes(path: path)

}

func routeNodes(path: WayPointPath) —-> [SCNNode] A

var routeNodes = [SCNNode] ()

for index in (@...path.array.count).reversed() {
if index > path.array.count — 2 {

continue
}
let node = buildRouteNode(firstPoint: path.arrayl[index + 1],
secondPoint: path.array[index])

routeNodes.append(node)

}

return routeNodes







3a CTeHOM

PeanbHble CTEHbI OO/KHbI CKPbIBATb
BUPTYasibHble OOBbEKTHI




Peasinsauma «OKKJ1HO3UN»

aul BunaiH ? 20:11 | 23-% DI ol BunatH == 20:12 » 2"]4'3/:@.

Ucnonb3yem renderingOrder,
4yTOObI CAenaTb HeBNAUMbIMU OO BbEKTbI:

node.renderingOrder = =100

guard let geometry = node.geometry else { .
, return o
= =

=
e

geometry.firstMaterial?.diffuse.contents = UIColor.black

geometry.firstMaterial?.transparency = 0.000001 :

=

<z
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KOpPpPEKLMA MOJI0XKEHNS

VSLAM He noeaneH
Owmnbkn HakanIMBaroTCs CO BPEMEHEM N PACCTOAHUNEM
Heobxognma nepunogmnyeckas KOppekTnpoBKa

bonbLlne npocTpaHcTBa Jo0aBnAaAtoT Npobriem







[Tlpobnema macLuTaba

OwWwmnbKM No3nUMNOHNPOBAHUS HaKanInBatOTCH
[Ipnno>xeHmne He MOXKET X onpenennTb
KapTta mmpa AR nmeet HebonbLLIOW pa3mMep

Owmnbkun 3ameTHee npu nepexone ot PoC K HacToALLMM peLlEHNAM

MHOIroaTa)kHOCTb



boJibLLIME NpOoCTpaHCTBa

[lobaBnsiem 6oblle MapKepoB

Pa3smellaem Mmapkepbl HEHABA34YNBO

[lennm ouc Ha pernoHbl

cnonb3yem iBeacons ansa Bbibopa pervioHa




OrpaHunyeHunsa AR

e [lonb3oBaTenbCKNUN OMNbIT
e [OYHOCTb onpeneneHnsa NOJIOXKEHNS
e HakannumBarwLwimecs owmnodku

e JHepronoTtpebneHne




e YTO-TO MOXXHO 060UTU B KOOE

e [[ne-To bygeT HY>XKHO HOBOE XKEeJie30

OrpaHnyeHns MOXXHO 06oUTH




AR cenvac

[IpnnoxxeHna AR y>ke KpyTbl
[IpnnoxxeHna AR nerko cospgaBaTb

He Hy>XHO ObITb reM-aeBefIonepom

HayaTtb MO>XXHO c canTta Apple

https://developer.apple.com/augmented-reality/



https://developer.apple.com/augmented-reality/

bynyuiee AR

HoBble ycTpoucTea

HoBble ceHcopbl

 HoBble NPMEHEHNS
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Cnacun6o 3a BHumaHue!
Bawwv Bonpocbi?

L/ @edeniska

n https://facebook.com/dtazetdinov



