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ДОДАТОК А 

Апробація результатів 
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ДОДАТОК Б 

Код програми 

class Vision(QObject): 
    def __init__(self, parent=None): 
        super().__init__(parent) 
 
        self.green_king_image = cv2.imread("images/green-king.jpg") 
        self.orange_king_image = cv2.imread("images/orange-king.jpg") 
 
        self._layers = 30 
        self._layer = 0 
        self._boards = np.zeros((self._layers, 8, 8, 4), dtype=np.float32) 
 
    board_ready = pyqtSignal(ndarray) 
    image_ready = pyqtSignal(ndarray) 
 
    def image2board(self, image): 
        image = cv2.imdecode(np.asarray(bytearray(image), dtype=np.uint8), cv2.IMREAD_COLOR) 
        if image is None: return 
 
        board = np.zeros((8, 8, 4), dtype=np.float32) 
 
        board_image = self.find_board(image) 
        h, w, _ = board_image.shape 
 
        gray = cv2.cvtColor(board_image, cv2.COLOR_BGR2GRAY) 
        pieces = self.find_pieces(gray) 
 
        if pieces is None: 
            return board 
 
        pieces = np.int16(np.around(pieces)) 
        for x, y, r in pieces[0, :]: 
            x1, y1 = max(0, int(x - r)), max(0, int(y - r)) 
            x2, y2 = min(w, int(x + r)), min(h, int(y + r)) 
            piece_image = board_image[y1:y2, x1:x2] 
            piece_mask = np.zeros(piece_image.shape[:2], dtype=np.uint8) 
            cv2.circle(piece_mask, (r, r), r, 255, thickness=-1) 
            piece_image = cv2.bitwise_and(piece_image, piece_image, mask=piece_mask) 
 
            color = self.detect_color(piece_image) 
            if color is None: 
                continue 
 
            row, col = self.detect_field(x - 30, y - 35, 675 - 265, 1000 - 595) 
            king = self.detect_king(piece_image) 
 
            piece = 0 
            if color == "green": 
                if not king: 
                    piece = 1 
                else: 
                    piece = 2 
            elif color == "orange": 
                if not king: 
                    piece = 3 
                else: 
                    piece = 4 
 
            board[row][col] = piece, x - 17, y - 16, r 
 
        if self._layer >= self._layers: 
            self._layer = 0 
            board[:, :, 0] = mode(self._boards[:, :, :, 0], axis=0).mode 
            board[:, :, 1:] = np.mean(self._boards[:, :, :, 1:], axis=0) 
            self.board_ready.emit(board) 
        else: 
            self._boards[self._layer, :, :] = board 
            self._layer += 1 
 
        self.image_ready.emit(np.ascontiguousarray(image[222:636, 589:1003]))  
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    def find_board(self, image): 
        board = image[205:660, 573:1023] 
        return board 
 
    def find_pieces(self, gray): 
        clahe = cv2.createCLAHE(clipLimit=3.0, tileGridSize=(8, 8)) 
        image = clahe.apply(gray) 
        image = cv2.medianBlur(image, 7) 
        return cv2.HoughCircles(image, cv2.HOUGH_GRADIENT, 1.6, 30, param1=80, param2=23, 
minRadius=30, maxRadius=35) 
 
    def detect_field(self, x, y, h, w): 
        min_w, max_w = 0, w 
        min_h, max_h = 0, h 
        min_i, max_i = 0, 7 
        min_j, max_j = 0, 7 
 
        while min_i < max_i and min_j < max_j: 
            mid_w = (min_w + max_w) / 2 
            mid_h = (min_h + max_h) / 2 
 
            mid_j = (min_j + max_j) // 2 
            if x < mid_w: 
                max_w = mid_w 
                max_j = mid_j 
            else: 
                min_w = mid_w 
                min_j = mid_j + 1 
 
            mid_i = (min_i + max_i) // 2 
            if y < mid_h: 
                max_h = mid_h 
                max_i = mid_i 
            else: 
                min_h = mid_h 
                min_i = mid_i + 1 
 
        return max_i, max_j 
 
    def detect_color(self, piece_image): 
        piece_image = cv2.cvtColor(piece_image, cv2.COLOR_BGR2HSV) 
 
        hist = cv2.calcHist([piece_image], [0], None, [180], [0, 180]) 
        orange_hist_range = np.sum(hist[10:25])  # Orange hue range 
        green_hist_range = np.sum(hist[35:85])  # Green hue range 
 
        if orange_hist_range > green_hist_range: 
            return "orange" 
        elif green_hist_range > orange_hist_range: 
            return "green" 
        else: 
            return None 
 
    def detect_king(self, piece_image): 
        sift = cv2.SIFT_create() 
        # FLANN parameters 
        FLANN_INDEX_KDTREE = 1 
        index_params = dict(algorithm=FLANN_INDEX_KDTREE, trees=5) 
        search_params = dict(checks=50) 
        flann = cv2.FlannBasedMatcher(index_params, search_params) 
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ДОДАТОК В 

Демонстраційний матеріал 
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