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APIs



Advantages

• Easy to use


• Mobile efficient


• Easy to customise



Prerequisites



Structure
Application

Processing Rendering 

AVFoundation CoreMotion



Classes and Relationships

ARConfiguration

ARSession

ARSCNView SCNScene SCNNode

SCNGeometry

SCNMaterial

SCNAction
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ARFrameARFrame

Classes and Relationships

ARConfiguration

ARSession ARFrame

ARSessionDelegate 
Or currentFrame

ARSCNView SCNScene SCNNode

ARAnchorARAnchorARAnchor

SCNGeometry

SCNMaterial

SCNAction





assert(ARWorldTrackingConfiguration.isSupported,
"ARKit is not available on this device. For apps 
that require ARKit for core functionality, use 
the `arkit` key in the key in the 
`UIRequiredDeviceCapabilities` section of the 
Info.plist to prevent  the app from installing. 
(If the app can't be installed, this error can't 
be triggered in a production scenario.) In apps 
where AR is an additive feature, use 
`isSupported` to determine whether to show UI 
for launching AR experiences.")
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@IBOutlet var sceneView: ARSCNView!
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@IBOutlet var sceneView: ARSCNView! 

let configuration = 
ARWorldTrackingConfiguration()

sceneView.session.run(configuration)
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sceneView.showsStatistics = true 
sceneView.debugOptions  = 
[ARSCNDebugOptions.showFeaturePoints]



Development Flow

@IBOutlet var sceneView: ARSCNView! 

let configuration = 
ARWorldTrackingConfiguration() 
configuration.planeDetection = .horizontal

sceneView.session.run(configuration) 
sceneView.showsStatistics = true 
sceneView.debugOptions  = 
[ARSCNDebugOptions.showFeaturePoints] 

var chameleon = Chameleon() 
sceneView.scene = chameleon



sceneView.delegate = self 

func renderer(_ renderer: 
SCNSceneRenderer, didAdd node: 
SCNNode, for anchor: ARAnchor) { 
if anchor is ARPlaneAnchor {
showToast("Plane anchor detected")

}
}

Development Flow



sceneView.delegate = self 

func renderer(_ renderer: 
SCNSceneRenderer, didAdd node: 
SCNNode, for anchor: ARAnchor) { 
if chameleon.isVisible() { return } 
if anchor is ARPlaneAnchor { 
chameleon.setTransform(anchor.trans
form) 
chameleon.show() 

} 
}

Development Flow





@IBAction func didPan(_ recognizer: 
UIPanGestureRecognizer) {
let location = recognizer.location(in: 
sceneView)
let arHitTestResult = 
sceneView.hitTest(location, 
types: .existingPlane)
if !arHitTestResult.isEmpty {
let hit = arHitTestResult.first!
chameleon.setTransform(hit.worldTransform)
if recognizer.state == .ended {
chameleon.reactToPositionChange(in: 
sceneView)

}
}

}

Development Flow





ML - Why



ML - Why



ML - How

10.13+ 11.0+4.0+



APIs



Advantages
• Run on device


• Data privacy


• Data and server cost


• Challenges


• Correctness


• Performance


• Energy efficiency



Prerequisites

Infer

Live Data

Training Data 
(Gather data and decode it)



Structure

Accelerate and BNNS

Vision NLP GameplayKit 

Metal Performance Shaders

Application



Classes and Relationships

Perform

VNImageRequestHandler VNCoreMLRequest VNCoreMLModel

Completion Handler





Development Flow

Drag and drop
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Development Flow
func updateClassifications(for image: UIImage) {
let orientation = 
CGImagePropertyOrientation(image.imageOrientation)
guard let ciImage = CIImage(image: image) else {
fatalError("Unable to create \(CIImage.self) from \
(image).")

}
let handler = VNImageRequestHandler(ciImage: ciImage, 
orientation: orientation)
do {
try handler.perform([self.classificationRequest])

} catch {
print("Failed to perform classification.\n\
(error.localizedDescription)")

}
}



Development Flow

lazy var classificationRequest: VNCoreMLRequest = {
do {
let model = try VNCoreMLModel(for: MobileNet().model)
let request = VNCoreMLRequest(model: model, 
completionHandler: { [weak self] request, error in
self?.processClassifications(for: request, error: error)

})
return request

} catch {
fatalError("Failed to load Vision ML model: \(error)")

}
}()



Development Flow
func processClassifications(for request: VNRequest, error: Error?) {
guard let results = request.results else {
self.classificationLabel.text = "Unable to classify image.\n\
(error!.localizedDescription)"
return

}
let classifications = results as! [VNClassificationObservation]
if classifications.isEmpty {
self.classificationLabel.text = "Nothing recognized."

} else {
let topClassifications = classifications.prefix(2)
let descriptions = topClassifications.map { classification in
return String(format: "  (%.2f) %@", classification.confidence, 
classification.identifier)

}
self.classificationLabel.text = "Classification:\n" + 
descriptions.joined(separator: "\n")

}
}
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lazy var classificationRequest: 
VNCoreMLRequest = {
do {
let model = try VNCoreMLModel(for: 
MobileNet().model)
let request = VNCoreMLRequest(model: 
model, completionHandler: { [weak self] 
request, error in
self?.processClassifications(for: 
request, error: error)

})
request.imageCropAndScaleOption 
= .centerCrop
return request

} catch {
fatalError("Failed to load Vision ML 
model: \(error)")

}
}()



Development Flow

lazy var classificationRequest: 
VNCoreMLRequest = {
do {
let model = try VNCoreMLModel(for: 
Inceptionv3().model)
let request = VNCoreMLRequest(model: 
model, completionHandler: { [weak self] 
request, error in
self?.processClassifications(for: 
request, error: error)

})
request.imageCropAndScaleOption 
= .centerCrop
return request

} catch {
fatalError("Failed to load Vision ML 
model: \(error)")

}
}()
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Development Flow

func updateCoreML() {
        let pixbuff : CVPixelBuffer? = 
(sceneView.session.currentFrame?.capturedImage)
        if pixbuff == nil { return }
        let ciImage = CIImage(cvPixelBuffer: pixbuff!)
        let imageRequestHandler = VNImageRequestHandler(ciImage: 
ciImage, options: [:])
        do {
            try imageRequestHandler.perform(self.visionRequests)
        } catch {
            print(error)
        }
    }



Development Flow

@objc func handleTap(gestureRecognizer: UITapGestureRecognizer) {
        let screenCenter : CGPoint = CGPoint(x: 
self.sceneView.bounds.midX, y: self.sceneView.bounds.midY)
        let arHitTestResults : [ARHitTestResult] = 
sceneView.hitTest(screenCenter, types: [.featurePoint]) 
       if let closestResult = arHitTestResults.first {
            let transform : matrix_float4x4 = 
closestResult.worldTransform
            let node : SCNNode = createTextNode(latestPrediction)
            sceneView.scene.rootNode.addChildNode(node)
            node.transform = SCNMatrix4(transform)
        }
    }





Recap

• AR


• ARKit


• ML


• CoreML


• ARKit + CoreML
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