Integrating the MyScript IInk runtime into a custom iOS canvas
The MyScript IInk engine you created earlier provides the recognition logic, but it does not capture strokes or render content. You can connect it to your existing PencilKit canvas by sending pointer events into the engine’s Editor or Recognizer objects. The following instructions show how to wire your custom UI to the engine (without using MyScript’s UI reference implementation) so that handwritten mathematics are recognised in real time.
1 Prepare your project
1. Verify your InkService: your project should already initialise the IINKEngine with your certificate and recognition assets. For recognisers, the engine’s configuration must specify both configuration‑manager.search‑path and recognizer.configuration‑manager.search‑path so the engine and recognisers can find your .conf files[1]. For example:
let conf = engine.configuration
try conf.set(stringArray: [mathConf, rawConf], forKey: "configuration-manager.search-path")
try conf.set(stringArray: [mathConf, rawConf], forKey: "recognizer.configuration-manager.search-path")
try conf.set(string: "en_US", forKey: "lang")
1. Choose whether to use an Editor or a Recognizer:
1. An IINKEditor holds a content model and supports undo/redo, selection and conversion operations. It needs both a renderer and a tool controller, which you must implement if you do not use MyScript’s reference UI. Use an editor if you plan to support editing gestures or want to build a complete writing interface.
1. A Recognizer performs real‑time recognition on transient ink. It is lighter – it accepts PEN events and produces recognition results via a delegate. Because you already have a drawing UI with PencilKit, using a Recognizer for math input is simpler.
The steps below focus on using a Math recogniser or a Raw Content recogniser because they suit free‑form math input. If you later need a full editor (e.g., for notebooks or documents), you can follow similar steps using IINKEditor instead.
2 Create and configure a recogniser
1. Instantiate a recogniser. Use the engine from your InkService and specify a scale (millimetres per point) and the recogniser type as a string. A practical default on most iPads is ~0.192 mm per point (25.4 mm per inch ÷ 132 points per inch).
// in InkService
func makeMathRecognizer() -> IINKRecognizer? {
    do {
        let s: Float = 25.4 / 132.0
        let rec = try engine.createRecognizer(scaleX: s, scaleY: s, type: "Math")
        // point recogniser to conf folders (math2 only in this case)
        try rec.configuration.set(
            stringArray: [Bundle.main.bundlePath + "/recognition-assets/math2/conf"],
            forKey: "recognizer.configuration-manager.search-path"
        )
        // ask for JIIX output; you can change to LaTeX later
        try? rec.configuration.set(
            string: "application/vnd.myscript.jiix",
            forKey: "recognizer.result.default-format"
        )
        return rec
    } catch {
        print("Failed to create math recogniser: \(error)")
        return nil
    }
}
1. For free‑form maths inside mixed content, use a Raw Content recogniser instead. A raw recogniser first classifies each stroke and then runs the appropriate recognition on each block. You must deploy both the raw-content2 and math2 assets and configure classification and recognition types:
func makeRawContentRecognizer() -> IINKRecognizer? {
    do {
        let s: Float = 25.4 / 132.0
        let rec = try engine.createRecognizer(scaleX: s, scaleY: s, type: "Raw Content")
        let base = Bundle.main.bundlePath
        try rec.configuration.set(
            stringArray: [base + "/recognition-assets/raw-content2/conf",
                          base + "/recognition-assets/math2/conf"],
            forKey: "recognizer.configuration-manager.search-path"
        )
        // Restrict classification to maths (optional)
        try? rec.configuration.set(
            stringArray: ["math"],
            forKey: "recognizer.raw-content.classification.types"
        )
        try? rec.configuration.set(
            stringArray: ["math"],
            forKey: "recognizer.raw-content.recognition.types"
        )
        try? rec.configuration.set(
            boolean: true,
            forKey: "export.jiix.ranges"
        )
        try? rec.configuration.set(
            string: "application/vnd.myscript.jiix",
            forKey: "recognizer.result.default-format"
        )
        return rec
    } catch {
        print("Failed to create raw content recogniser: \(error)")
        return nil
    }
}
Setting recognizer.raw-content.classification.types and recognizer.raw-content.recognition.types to ["math"] tells the classifier to treat all strokes as maths and to run only math recognition. If you want to support text as well, include "text" in those arrays. The export.jiix.ranges key enables compact range annotations in the JIIX so you can map recognised items back to input strokes[2].
1. Implement a delegate. Conform to IINKRecognizerDelegate in your view controller. The delegate receives two callbacks:
1. recognizer(_ recognizer: IINKRecognizer, resultChanged result: IINKResult) is called whenever the recognition result updates. Retrieve the result as a string with result.getString() or result.getString(forMimeType:).
1. recognizer(_ recognizer: IINKRecognizer, onError error: Error) is called when recognition fails[1].
Example:
class MathCanvasController: NSObject, IINKRecognizerDelegate {
    private var recognizer: IINKRecognizer?

    func setupRecognizer() {
        recognizer = InkService.shared.makeMathRecognizer()
        recognizer?.delegate = self
    }

    func recognizer(_ recognizer: IINKRecognizer, resultChanged result: IINKResult) {
        // get JIIX string
        if let jiixData = result.getString(forMimeType: "application/vnd.myscript.jiix") {
            // parse or convert to LaTeX
            print("Received JIIX: \(jiixData)")
        }
    }

    func recognizer(_ recognizer: IINKRecognizer, onError error: Error) {
        print("Recognition error: \(error)")
    }
}
3 Capture strokes from PencilKit and send pointer events
Your canvas already collects strokes via PencilKit. To feed them into the recogniser, you need to convert touches into pointer events compatible with IInk’s API. The IInk documentation defines three methods on the Editor/Recognizer object: pointerDown, pointerMove and pointerUp for incremental recognition[3]. Each event requires:
· x, y: the coordinates in pixels in your view[4].
· t: a timestamp in milliseconds since 1 January 1970 (you may pass ‑1 to let the SDK supply one)[5].
· f: the normalised force (0 – 1); set to 1 if you do not use pressure[4].
· pointerType: for Pencil input use .pen[6].
· pointerId: an identifier for the pointer; if there is only one pointer, pass –1[7].
The engine expects coordinates in view points multiplied by the scale you gave when creating the recogniser (mm per point). Do not convert to mm yourself; the engine multiplies your input coordinates by the scale factor internally.
Converting PencilKit events
1. Listen for touch events. In a PKCanvasView, implement touchesBegan(_:with:), touchesMoved(_:with:) and touchesEnded(_:with:). For each UITouch:
1. Convert the touch’s location into your canvas coordinate system:
· let location = touch.location(in: canvasView)
1. Obtain a timestamp in milliseconds:
· let ms = Date().timeIntervalSince1970 * 1000
1. Obtain pressure normalised to [0,1] if needed: touch.force / touch.maximumPossibleForce, otherwise use 1.0.
1. Forward events to the recogniser. For each touchesBegan, call pointerDown(x:y:t:force:type:pointerId:); for each touchesMoved, call pointerMove; for each touchesEnded, call pointerUp. Use pointer type .pen and pointerId = –1.
Example inside your view controller:
override func touchesBegan(_ touches: Set<UITouch>, with event: UIEvent?) {
    guard let recognizer = recognizer else { return }
    for touch in touches {
        let loc = touch.location(in: canvasView)
        let timestamp = Int64(Date().timeIntervalSince1970 * 1000)
        let pressure = touch.force > 0 ? Float(touch.force / touch.maximumPossibleForce) : 1.0
        recognizer.pointerDown(x: Float(loc.x), y: Float(loc.y), t: timestamp, f: pressure, type: .pen, pointerId: -1)
    }
}

override func touchesMoved(_ touches: Set<UITouch>, with event: UIEvent?) {
    guard let recognizer = recognizer else { return }
    for touch in touches {
        let loc = touch.location(in: canvasView)
        let timestamp = Int64(Date().timeIntervalSince1970 * 1000)
        let pressure = touch.force > 0 ? Float(touch.force / touch.maximumPossibleForce) : 1.0
        recognizer.pointerMove(x: Float(loc.x), y: Float(loc.y), t: timestamp, f: pressure, type: .pen, pointerId: -1)
    }
}

override func touchesEnded(_ touches: Set<UITouch>, with event: UIEvent?) {
    guard let recognizer = recognizer else { return }
    for touch in touches {
        let loc = touch.location(in: canvasView)
        let timestamp = Int64(Date().timeIntervalSince1970 * 1000)
        let pressure = touch.force > 0 ? Float(touch.force / touch.maximumPossibleForce) : 1.0
        recognizer.pointerUp(x: Float(loc.x), y: Float(loc.y), t: timestamp, f: pressure, type: .pen, pointerId: -1)
    }
}
The SDK uses the pointer type to determine the tool behaviour; using PEN triggers handwriting recognition[6].
1. Handling multiple strokes as a batch. If you import existing PKDrawing strokes or want to recognise several strokes at once (e.g., after the user finishes drawing), use pointerEvents() to send an array of PointerEvent objects. The editing page provides an example of building a PointerEvent array for each stroke and sending it with processGestures set to false[8]. This improves performance when processing many strokes off‑line.
1. Cancel strokes if necessary. If the user erases or you detect an invalid input, call pointerCancel() to drop the current stroke sequence[9].
4 Retrieving and using recognition results
· Real‑time recognition. When using a recogniser, the SDK performs incremental recognition as you feed strokes. Each time the recognition result changes, the delegate’s resultChanged method is called[1]. Inside this callback, call getString(forMimeType:) with the MIME type you set in the configuration to retrieve the result as a string.
· Supported MIME types. For maths recognition, the recogniser supports several output formats, including JIIX, LaTeX (application/x-latex) and MathML (application/mathml+xml)[10]. To switch to LaTeX, set the recogniser’s recognizer.result.default-format to "application/x-latex" and request that MIME type in getString(forMimeType:).
· Processing JIIX. JIIX is a lightweight JSON format that encodes the recognised expression, its structure, and optionally ranges that map elements back to the original ink[2]. You can parse the JSON to extract the label (the recognised expression) or convert it to LaTeX via your own parser.
· Synchronous retrieval. If you prefer not to use the delegate, call recognizer.waitForIdle() after completing stroke input and then call recognizer.getResult(mimeType:) to retrieve the result[1]. This is useful for batch recognition when you send a series of pointer events at once.
5 Manage recognition context and clearing
· Resetting the recogniser. After processing strokes and retrieving a result, call recognizer.clear() to clear the internal state and prepare for the next input. Failing to clear the recogniser will cause subsequent strokes to accumulate and be recognised as part of the previous content.
· Switching between types of input. If you support both maths and text, maintain separate recogniser instances and switch between them based on the current input field or mode. The example at the end of the recognisers page illustrates running gesture recognition and text recognition simultaneously[11].
· Threading. Perform all recogniser calls on the same dispatch queue used to create the engine. In the InkService example we exposed an inkQueue; feed pointer events and access the recogniser on that queue to avoid thread safety issues.
6 Next steps
· Display maths nicely. Once you have LaTeX or JIIX, you can render the expression using a LaTeX rendering library or convert it to an attributed string. For example, use NSAttributedString with a LaTeX parser or embed a WebView with MathJax.
· Support editing. If you plan to allow deletion, selection and editing gestures, consider creating an IINKEditor instead of a plain recogniser. The editor maintains a content model and supports undo/redo and layout; you will need to implement or reuse a renderer and tool controller. The pointer event API is similar: call pointerDown, pointerMove and pointerUp on the editor[3].
· Explore configuration options. The recogniser configuration page lists many tunable parameters: you can customise classification, enable automatic variable management for the maths solver, adjust the solver’s angle unit and rounding options, or limit the set of recognised math symbols. The documentation emphasises using export.jiix.ranges for raw content to map recognition results back to strokes[2].
Following these steps will allow your custom PencilKit canvas to send handwriting strokes to the MyScript IInk engine and receive recognised maths expressions in JIIX, LaTeX or other formats. You now have full control over the capture and recognition pipeline without relying on MyScript’s UI reference implementation.
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