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ДОДАТОК А 

ГРАФІЧНИЙ МАТЕРІАЛ АТЕСТАЦІЙНОЇ РОБОТИ 
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ДОДАТОК Б 

Програмна реалізація проекту 

 

 

CameraFragment.kt 
class CameraFragment : Fragment() { 
 
    private val openImage = registerForActivityResult( 

              ActivityResultContracts.GetContent()) { uri: Uri? ->           
        findNavController().navigate(CameraFragmentDirections 

                  .actionCameraFragmentToImageFragment(uri)) 
    } 
 
    private val viewModel: CameraViewModel by viewModels() 
    private lateinit var binding: FragmentCameraBinding 
 
    override fun onCreateView( 
        inflater: LayoutInflater, container: ViewGroup?, 
        savedInstanceState: Bundle? 
    ): View? { 
        binding = DataBindingUtil.inflate( 

                  inflater, R.layout.fragment_camera, container, false) 
 
        binding.openImageButton.setOnClickListener { 
            openImage.launch("image/*") 
        } 
 
        binding.cameraViewfinder.setLifecycleOwner(viewLifecycleOwner) 
        binding.cameraViewfinder.addCameraListener(object: 

CameraListener() { 
            override fun onPictureTaken(result: PictureResult) { 
                super.onPictureTaken(result) 
                findNavController().navigate(CameraFragmentDirections 
                        .actionCameraFragmentToImageFragment(imageBitmap 

= TakePictureResult(result)) 
                ) 
            } 
        }) 
 
        binding.takePhotoButton.setOnClickListener { 
            if (binding.cameraViewfinder.isTakingPicture) 
                return@setOnClickListener 
            binding.cameraViewfinder.takePicture() 
        } 
 
        return binding.root 
    } 
 
    override fun onRequestPermissionsResult(requestCode: Int, 

permissions: Array<out String>, grantResults: IntArray) { 
        super.onRequestPermissionsResult(requestCode, permissions, 

grantResults) 
        val valid = grantResults.all { it == PERMISSION_GRANTED } 
        if (valid && !binding.cameraViewfinder.isOpened) { 
            binding.cameraViewfinder.open() 
        } 
    } 
} 
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ImageFragment.kt 
class ImageFragment : Fragment() { 
 
    private val args:ImageFragmentArgs by navArgs() 
    private val viewModel: ImageViewModel by viewModels() 
    private lateinit var binding: FragmentImageBinding 
 
    override fun onCreateView( 
        inflater: LayoutInflater, container: ViewGroup?, 
        savedInstanceState: Bundle? 
    ): View? { 
        binding = DataBindingUtil.inflate(inflater, 

R.layout.fragment_image, container, false) 
        binding.lifecycleOwner = viewLifecycleOwner 
        binding.viewModel = viewModel 
 
        context?.assets?.let { viewModel.initImageRecognize(it) } 
 
        args.imageUri?.let { 
            

viewModel.findContoursInImage(PathUtil.copyFileToInternal(context, it), 
false) 

            context?.contentResolver?.let { resolver -> 
viewModel.recognizeImage(resolver, it) } 

        } 
        args.imageBitmap?.let { 
            it.pictureResult.toBitmap { bitmap -> 
                viewModel.findContoursInImage(bitmap) 
                viewModel.recognizeImage(bitmap) 
            } 
 
        } 
 
        binding.backButton.setOnClickListener { 
            findNavController().navigateUp() 
        } 
 
        binding.imageModeSwitch.setOnCheckedChangeListener { 

                      _, checked -> args.imageUri?.let { 
                    viewModel.findContoursInImage( 

                           PathUtil.copyFileToInternal(context, it),  
                           checked) 

            } 
        } 
 
        return binding.root 
    } 
} 

 

ImageViewModel.kt 
class ImageViewModel : ViewModel() { 
 
    private val viewModelJob = Job() 
    private val coroutineScope = CoroutineScope(Dispatchers.Main + 

viewModelJob) 
 
    @Inject 
    lateinit var imageRecognizeManager: ImageRecognizeManager 
 
    private val _imageBitmap = MutableLiveData<Bitmap>() 
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    val imageBitmap: LiveData<Bitmap> get() = _imageBitmap 
 
    private val _recognizeResults = 

MutableLiveData<List<RecognizeResult>>() 
    val recognizeResults: LiveData<List<RecognizeResult>> get() = 

_recognizeResults 
 
    init { 
        Application.appComponent.injectImageViewModel(this) 
    } 
 
    fun initImageRecognize(assetManager: AssetManager) { 
        imageRecognizeManager.init(assetManager) 
    } 
 
    fun recognizeImage(contentResolver: ContentResolver, uri: Uri) { 
        val bitmap = if (Build.VERSION.SDK_INT >= Build.VERSION_CODES.P) 
            

ImageDecoder.decodeBitmap(ImageDecoder.createSource(contentResolver, uri)) 
                .copy(Bitmap.Config.ARGB_8888, true) 
        else MediaStore.Images.Media.getBitmap(contentResolver, uri) 
 
        recognizeImage(bitmap) 
    } 
 
    fun recognizeImage(bitmap: Bitmap?) { 
        _recognizeResults.value = bitmap?.let { 

imageRecognizeManager.recognizeImage(it) } 
    } 
 
    fun findContoursInImage(imagePath: String, checked: Boolean) { 
        coroutineScope.launch { 
            findContours(imagePath, checked) 
        } 
    } 
 
    fun findContoursInImage(bitmap: Bitmap?) { 
        coroutineScope.launch { 
            bitmap?.let { findContours(it) } 
        } 
    } 
 
    private fun findContours(imagePath: String, checked: Boolean) { 
        Log.i("ImageBitmapCheck", "image path = $imagePath") 
        val originalMat = Imgcodecs.imread(imagePath) 
        findContours(originalMat, checked) 
    } 
 
    private fun findContours(bitmap: Bitmap) { 
        val originalMat = Mat() 
        Utils.bitmapToMat(bitmap, originalMat, false) 
        findContours(originalMat, false) 
    } 
 
    private fun findContours(originalMat: Mat, checked: Boolean) { 
        val finalMat = Mat(originalMat.rows(), originalMat.cols(), 

originalMat.type()) 
        val tempImage = Mat() 
        val contours = ArrayList<MatOfPoint>() 
        val hierarchy = Mat() 
        val color = Scalar(255.0, 0.0, 0.0) 
 
        Imgproc.cvtColor(originalMat, tempImage, Imgproc.COLOR_BGR2GRAY) 
        Imgproc.blur(tempImage, tempImage, Size(4.0, 4.0)) 
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        Imgproc.Canny(tempImage, tempImage, 40.0, 60.0) 
        Imgproc.findContours(tempImage, contours, hierarchy, 

Imgproc.RETR_TREE, Imgproc.CHAIN_APPROX_SIMPLE) 
        val drawMat = if (checked) originalMat else finalMat 
        Imgproc.drawContours(drawMat, contours, -1, color, 4) 
        showMatImage(drawMat) 
    } 
 
    private fun showMatImage(mat: Mat) { 
        Imgproc.cvtColor(mat, mat, Imgproc.COLOR_BGR2RGB) 
        val bitmap = Bitmap.createBitmap(mat.width(), mat.height(), 

Bitmap.Config.ARGB_8888) 
        Utils.matToBitmap(mat, bitmap, true) 
        _imageBitmap.value = bitmap 
    } 
 
    private fun closeImageRecognize() { 
        imageRecognizeManager.close() 
    } 
 
    override fun onCleared() { 
        super.onCleared() 
        viewModelJob.cancel() 
        closeImageRecognize() 
    } 
 
} 

 

 RecognizeResult.kt 
data class RecognizeResult( 
    val id: String, 
    val title: String, 
    val confidence: Float, 
    val quant: Boolean 
) { 
    override fun toString(): String { 
        return "$title${String.format("(%.2f%%)", confidence * 100)}" 
    } 
}	  
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Відомість кваліфікаційної роботи 

 

№ Позначення Найменування Дод. 
відомості 

  Текстові документи  
1 ГЮІК. 46741Х.002 ПЗ Пояснювальна записка 76 с. 
    
  Графічні документи  
2  Слайд-презентація 17 слайдів 
    
  Носії інформації  
3  Файл пояснювальної записки 1 шт. 
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