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Abstract This paper is a study on the development of an app that assists in putting alignment in golf.
The proposed app measures the position and size of the hole cup on the green to provide the distance
between the hole cup and the aiming point. To achieve this, artificial intelligence object recognition
technology was applied in the development process. The app measures the position and size of the hole
cup in real-time using object recognition technology on the camera image of the smartphone. The app
then displays the distance between the aiming point and the hole cup on the camera image to assist
in putting alignment. The proposed app was developed for iOS on the iPhone. Performance testing of
the developed app showed that it could sufficiently recognize the hole cup in real-time and accurately

display the distance to provide helpful information for putting alignment.
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Fig. 1. Goal of App
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var detectors = [VNRequest]()

func objectDetection(request: VNRequest, error: Error?){
DispatchQueue.main.async{ // HQl A#H =N A8 7Hs
if let results = request.results {
self.drawVisionRequestResults(results)
}
}
}

func createDetector() {

let modelURL = Bundle.main.url("HoleCup", "mlmodelc")
let model = try VNCoreMLModel(for: MLModel(modelURL))
let detector = VNCoreMLRequest(model, objectDetection)
detectors = [detector]

}
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Fig. 4. Code for creating a recognition (detector) using
HoleCup.mimodel

func captureOutputDelegator(..., buffer: CMSample..., ... )|
let pixelBuffer = CMSampleBufferGetImageBuffer(buffer)
let handler= VNImageRequestHandler(pixelBuffer, ...)
imageRequestHandler.perform(detectors)

}
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Fig. 5. Delegator code for AVCaptureVideoDataOutput
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func drawResultsOnInformationLayer(_ results: [Any]) {
detectionOverlay.sublayers = nil
let objectObservation = results.first.boundingBox
let objectBound =

VNImageRectForNormalizedRect(objectObservation, ...)

let holeCupLayer = drawHoleCupBox(objectBound)
let centerLineLayer = drawCenterLine()
let sideLinesLayer = drawSideLines()
informationLayer.addSublayer(holeCupLayer)
informationLayer.addSublayer(centerLineLayer)
informationLayer.addSublayer(sideLinesLayer)

let distanceTextLayer = drawDistanceText(objectBound)
informationLayer.addSublayer(distanceTextLayer)

6. £ ¥ QIX| ZIE CAlLayer2 0|23t ZA|5t= ZC
6. Code to display hole cup recognition result using
CAlLayer
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