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Orientation Tracking

Tracks orientation only (3 DoF)

Spherical virtual environment

Augmentation of far objects

Not suited for physical world           
augmentation from different views
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Behind the Scenes—Visual Inertial Odometry 
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func session(_ session: ARSession, cameraDidChangeTrackingState camera: ARCamera) { 
    if case .limited(let reason) = camera.trackingState { 
        // Guide user to improve tracking state 
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Tracking State

NormalNot Available NormalLimited
<Insufficient Features>

Limited
<Initializing>

// Called when tracking state changed 
func session(_ session: ARSession, cameraDidChangeTrackingState camera: ARCamera) { 
    if case .limited(let reason) = camera.trackingState { 
        // Guide user to improve tracking state 

     … 
    } 
}
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Augmentation into your physical world

World Map

Guide user to achieve best tracking quality 

Runs on your device only

“Building Your First AR Experience”
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// Create a world tracking configuration 
let configuration = ARWorldTrackingConfiguration() 

// Enable plane detection 
configuration.planeDetection = [.horizontal, .vertical]  

// Run the session 
session.run(configuration)

Plane Detection API
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Plane Detection API

open class ARPlaneAnchor : ARAnchor { 

open var transform: simd_float4x4 { get } 

open var center: simd_float3 { get } 

open var extent: simd_float3 { get } 

open var geometry: ARPlaneGeometry { get } 

… 

}
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Dense feature points on map 

Static environment 

Multiple points of view 

World mapping status

Acquiring a Good World Map

Not Available Limited Extending Mapped
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Indicate mapping status 

Warn about limited tracking state

Acquiring a Good World Map 
Guide the user

Limited Save World MapSave World Map

Tracking was limited for 
a long time…  

You may want to restart



Indicate mapping status 

Warn about limited tracking state 

Guide relocalization

Acquiring a Good World Map 
Guide the user

Find this view to start!



Share the World Map 

// Retrieve world map from ARSession
session.getCurrentWorldMap { worldMap, error in
  guard let worldMap = worldMap else { 
    showAlert(error)
    return
  }
  // Serialize 
  let data = try NSKeyedArchiver.archivedData(withRootObject: worldMap,
                                       requiringSecureCoding: true)
}
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Share the World Map 

// Retrieve world map from ARSession
session.getCurrentWorldMap { worldMap, error in
  guard let worldMap = worldMap else { 
    showAlert(error)
    return
  }
  // Serialize 
  let data = try NSKeyedArchiver.archivedData(withRootObject: worldMap,
                                       requiringSecureCoding: true)
}

For shared experiences—MultipeerConnectivity framework 
See sample “Creating a Multiuser AR Experience”



Relocalize to World Map 
Setup configuration

// Receive / Load world map 
let worldMap : ARWorldMap = ... 

// Create a session configuration 
let configuration = ARWorldTrackingConfiguration() 
configuration.initialWorldMap = worldMap 

// Run the session 
session.run(configuration)
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Tracking state is Normal  

World origin is initial world map

Only minor changes in environment allowed

Relocalize to World Map 
After Relocalization
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Image Tracking API

ARWorldTrackingConfiguration
ARReferenceImage

ARReferenceImage ARSession

ARFrame 
ARFrame 

ARFrame 

ARImageAnchor

ARImageTrackingConfiguration

Reference Images Configurations Getting Results
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Physical image size must be known

Allows content to be in physical dimension
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Reference Image Quality—Tips 
Use multiple AR Resource Groups

Allow many more images to be detected

Max 25 images per group recommended 

Switch between groups programmatically
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// Load Images from Assets 
let imageSet = ARReferenceImage.referenceImages(inGroupNamed: "Room1", bundle: Bundle.main) 
guard let imageSet = imageSet else { 
    print("Error loading images") 
    return 
} 

// Create a session configuration 
let configuration = ARImageTrackingConfiguration() 
configuration.trackingImages = imageSet 

// Run the session 
let session = ARSession() 
session.run(configuration)
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Getting Results

func session(_ session: ARSession, didUpdate anchors: [ARAnchor]) { 
    for anchor in anchors { 
        if let imageAnchor = anchor as? ARImageAnchor {...} 
    } 
}

func session(_ session: ARSession, didUpdate anchors: [ARAnchor]) { 
    for anchor in anchors { 
        if let imageAnchor = anchor as? ARImageAnchor {...} 
    } 
}

open class ARImageAnchor : ARAnchor, ARTrackable { 

  open var transform: simd_float4x4 { get } 

  open var referenceImage: ARReferenceImage { get } 

  public var isTracked: Bool { get } 

}
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Object Scanning 
Share ARReferenceObject 



Good Objects to Track

Rigid objects 

Texture rich 
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// Load Objects from Assets 
let objects = ARReferenceObjects.referenceObjects(inGroupNamed: "Object", bundle: Bundle.main) 
guard let objects = objects else { 
    print("Error loading objects") 
    return 
} 

// Create a session configuration 
let configuration = ARWorldTrackingConfiguration() 
configuration.detectionObjects = objects 

// Run the session 
let session = ARSession() 
session.run(configuration)

Object Detection API
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// Load Objects from Assets 
let objects = ARReferenceObjects.referenceObjects(inGroupNamed: "Object", bundle: Bundle.main) 
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    return 
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// Create a session configuration 
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More Information
https://developer.apple.com/wwdc18/610

ARKit Lab Technology Lab 6 Friday 9:00AM






