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iPad Air 
iPad Mini 2 
iPad Air 2 
iPad Mini 3 
iPad Mini 4 
iPad Pro 12.9-inch (1st gen) 
iPad Pro 9.7-inch 
iPad (2017) 
iPad Pro 10.5-inch 
iPad Pro 12.9-inch (2nd gen) 
iPad (2018)



“"If you see a stylus, they blew it” 

— Steve Jobs







gel pen 

piece of chalk 

eraser 

quill 

paint marker 

highlighter 

marker

charcoal stick 

ballpoint pen 

note-taker 

shader 

paintbrush 

grease pencil 

retoucher

crayon 

scalpel 

selector 

bristle fan brush 

spray can 

fountain pen 

magic wand



“I actually think it’s very clear the Pencil is for making marks, and 
the finger is a fundamental point of interface for everything within 
the operating system.” 

— Jonathan Ive
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Drawing





Low latency 

Highly precise 

Captures subtlety



Reduce modes



The Iconfactory

Linea 
Sketch



Highlighting



Apple 
Books



IdeasOnCanvas

MindNode



Higher interaction density



The Iconfactory

Linea 
Sketch



Text editing

Editing text on iOS



Christmas 
Tree 

Bowling
github.com/FlexMonkey/
Christmas-Tree-Bowling



Optional



IdeasOnCanvas

MindNode
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Distinguishing Pencil touches



Distinguishing Pencil touches

UITouch.type 

public enum TouchType : Int {
    case direct 
    case indirect
    case pencil
}



Distinguishing Pencil touches

UIGestureRecognizer.allowedTouchTypes



Distinguishing Pencil touches

strokeRecogniser.allowedTouchTypes = 
    [UITouchType.pencil.rawValue as NSNumber]

scrollView.panGestureRecognizer.allowedTouchTypes = 
    [UITouchType.direct.rawValue as NSNumber]



Detecting Pencil availability



Detecting Pencil availability
class Application: UIApplication {
    override func sendEvent(_ event: UIEvent) {
        super.sendEvent(event)
        guard event.type == .touches, let touches = event.allTouches else {
            return
        }
        if (touches.contains { $0.type == .stylus && $0.phase == .began }) {
            // Apple Pencil is connected
        }
    }
}



Detecting Pencil availability

let bluetoothManager = CBCentralManager(delegate: nil, queue: nil)
if (bluetoothManager.state != .poweredOn) {
    // Apple Pencil is not connected
}



Drawing



Pencil 
movement

Stroke on 
screen

60 Hz 

120 Hz 

240 Hz

60 Hz 

120 Hz



Precision

UITouch.location(in: view)
UITouch.preciseLocation(in: view)





coalesced 
touches

main 
touch



Coalesced touches

UIEvent.coalescedTouches(for: touch)





Predicted touches

UIEvent.predictedTouches(for: touch)



azimuth

altitude



Pressure and angle

UITouch.force 

UITouch.azimuthAngle(in: view) 

UITouch.altitudeAngle



Pressure and angle



Pressure and angle

UITouch.estimatedProperties 

UITouch.estimatedPropertiesExpectingUpdates



Pressure and angle

override func touchesEstimatedPropertiesUpdated(_ touches: Set<UITouch>) { 
    ...
}
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Performance

1. Set up a benchmark 

2. Profile 

3. Make changes 

4. Run the benchmark





Instruments



1. Convert strokes to bezier paths 

2. Render bezier paths



1. Convert strokes to bezier paths 

2. Render bezier paths



Cache and append



1. Convert strokes to bezier paths 

2. Render bezier paths



CAShapeLayer



Rendering vs blending



Rendering vs blending



Rendering vs blending



Summary

Apple Pencil is for making marks and reducing modes 

Touch have the type UITouchType.stylus 

Drawing should use preciseLocation(in: view) 

Drawing should use coalesced and predicated touches 

Pressure and angle are possible but more work 

Keep an eye on performance



Learn more

WWDC sessions: 

‣ 2015/233: Advanced Touch Input on iOS 

‣ 2016/220: Leveraging Touch Input on iOS 

‣ 2017/219: Modern User Interaction on iOS
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