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ДОДАТОК А  

Вихідний код програми 
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using MultyDOF_Robot.Properties; 

using System; 

using System.Collections.Generic; 

using System.ComponentModel; 

using System.Data; 

using System.Drawing; 

using System.Linq; 

using System.Reflection; 

using System.Reflection.Emit; 

using System.Text; 

using System.Threading.Tasks; 

using System.Windows.Forms; 

using static 

System.Windows.Forms.VisualStyles.VisualStyleElement.Button; 

 

namespace MultyDOF_Robot 

{ 

    public partial class Form1 : Form 

    { 

        public static String mPath = 

AppDomain.CurrentDomain.BaseDirectory; 

        public static String mDBPath = mPath + "Manipulator.db"; 

 

        bool isDrawAllAngle = true; 

        bool _isPointPressed = false; 

        int pressX = 0; 

        int pressY = 0; 

 

        double angleRotate = 0; 

        double vectorAngle = 0; 
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        int defaultSpeed = 1; 

        double defaultScale = 2; 

        double lengthMove = 0; 

 

        int maxPointNum = 0; 

        public static int selectPointID = -1; 

 

        List<Points> points = new List<Points>(); 

 

        public Form1() 

        { 

            InitializeComponent(); 

        } 

 

        private void Form1_Load(object sender, EventArgs e) 

        { 

            isDrawAllAngle = false; 

            points.Clear(); 

            LoadPoint(); 

        } 

 

        private void pintMouseMove(object sender, MouseEventArgs e) 

        { 

            if (_isPointPressed) 

            { 

                if (e.Button == System.Windows.Forms.MouseButtons.Left) 

                { 

                    //label6.Text = String.Format("x = {0}; y = {1}", e.X, e.Y); 

                    PictureBox p = (PictureBox)sender; 

                    p.Left = e.X + p.Left - pressX; 
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                    p.Top = e.Y + p.Top - pressY; 

 

                    Points point = getPointByID((int)(sender as PictureBox).Tag); 

                    point.left = p.Left; 

                    point.top = p.Top; 

                    myPanel1.Refresh(); 

 

                } 

            } 

        } 

 

        private void pointMouseUp(object sender, MouseEventArgs e) 

        { 

            _isPointPressed = false; 

            Points point = getPointByID((int)(sender as PictureBox).Tag); 

            if (point == null) return; 

            PictureBox p = (PictureBox)sender; 

            point.left = p.Left; 

            point.top = p.Top; 

            myPanel1.Refresh(); 

            updateDataPoint(); 

 

            //update current point 

            updateAnglePointFrom(point); 

 

            //update point fromTo 

            Points fromPoint = getPointByID(point.idPointFromConnect); 

            if (fromPoint != null) updateAnglePointFrom(fromPoint); 

 

            lengthMove = getLength(point); 
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            label10.Text = Math.Round(lengthMove, 2).ToString(); 

        } 

 

        private void pointMouseDown(object sender, MouseEventArgs e) 

        { 

            Points p = getPointByID((int)(sender as PictureBox).Tag); 

            if (p == null) return; 

 

            _isPointPressed = true; 

            //curPointLeft = p.left; 

            //curPointTop = p.top; 

            pressX = e.X; 

            pressY = e.Y; 

            if (selectPointID > -1) unSelectPoint(selectPointID); 

            selectPointID = p.idPoint; 

            p.point.Image = Resources.point_red; 

 

            angleRotate = getAngleRotate(p); 

        } 

 

        private void unSelectPoint(int idPoint) 

        { 

            foreach (Points p in points) 

            { 

                if (p.idPoint == idPoint) 

                { 

                    p.point.Image = Resources.point_blue; 

                } 

            } 

        } 
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        private Points getPointByID(int id) 

        { 

            Points res = null; 

 

            foreach (Points p in points) 

            { 

                if (p.idPoint == id) return p; 

            } 

 

            return res; 

        } 

 

        private void deletePointByID(int id) 

        { 

            foreach (Points p in points) 

            { 

                if (p.idPoint == id) 

                { 

                    points.Remove(p); 

                    return; 

                } 

            } 

        } 

 

        double getLength(Points point) 

        { 

            double length = 0; 

 

            Points p_to = getPointByID(point.idPointToConnect); 
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            if (p_to == null) return 0; 

 

            length = Math.Sqrt(Math.Pow((p_to.top - point.top), 2) + 

Math.Pow((p_to.left - point.left), 2)); 

 

            return length * defaultScale; 

        } 

 

        private void updateAnglePointFrom(Points point) 

        { 

            double angleRotate = getAngleRotate(point); 

            double lengthMove = getLength(point); 

            int ID_Point = point.idPoint; 

 

            //Delet Turn and Move 

            String sql = "BEGIN TRANSACTION; "; 

            sql += String.Format("Delete from Script where ID_Point = '{0}' and 

Label = 'L_Turn'; ", ID_Point); 

            sql += String.Format("Delete from Script where ID_Point = '{0}' and 

Label = 'L_Move'; ", ID_Point); 

            sql += "COMMIT;"; 

            DataBase.Exec_SQL(sql); 

 

            //Find max NumStep 

            String sNumStep = 

DataBase.Find_First_Value(String.Format("Select * from Script where ID_Point = 

'{0}' order by NumStep DESC; ", ID_Point), "NumStep"); 

            int maxNumStep = Int32.Parse(sNumStep); 

 

            //Add L_Turn 
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            maxNumStep++; 

            string dir = "right"; 

            if (angleRotate < 0) 

            { 

                dir = "left"; 

            } 

            string param_turn = String.Format("command=turn; dir={0}; 

speed={1}; degree={2}", dir, defaultSpeed, Math.Abs((int)angleRotate)); 

            String sql_turn = String.Format("Insert into Script (NumStep, 

Command, Param, Label, ID_Point) " + 

                    "Values ('{0}', '{1}', '{2}', '{3}', '{4}')", maxNumStep, "Turn", 

param_turn, "L_Turn", ID_Point); 

            DataBase.Exec_SQL(sql_turn); 

 

            //Add L_Move 

            maxNumStep++; 

            string dir_move = "forvard"; 

            string param_move = String.Format("command=move; dir={0}; 

speed={1}; length={2}", dir_move, defaultSpeed, (int)lengthMove); 

            String sql_move = String.Format("Insert into Script (NumStep, 

Command, Param, Label, ID_Point) " + 

                    "Values ('{0}', '{1}', '{2}', '{3}', '{4}')", maxNumStep, "Move", 

param_move, "L_Move", ID_Point); 

            DataBase.Exec_SQL(sql_move); 

 

        } 

 

        private void myPanel1_Paint(object sender, PaintEventArgs e) 

        { 
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            e.Graphics.SmoothingMode = 

System.Drawing.Drawing2D.SmoothingMode.AntiAlias; 

 

            foreach (Points p in points) 

            { 

                if (p.idPointFromConnect > 0) 

                { 

                    //get center point_A 

                    int xA = p.left + 16; 

                    int yA = p.top + 16; 

 

                    //get center point_B 

                    Points pB = getPointByID(p.idPointFromConnect); 

                    if (pB != null) 

                    { 

                        int xB = pB.left + 16; 

                        int yB = pB.top + 16; 

 

                        //draw line 

                        Pen connectPen = new Pen(Color.Yellow, 10); 

                        if (!checkBox2.Checked) connectPen = new Pen(Color.Gray, 

10); 

                        e.Graphics.DrawLine(connectPen, xA, yA, xB, yB); 

                    } 

                } 

                if (isDrawAllAngle) 

                { 

                    angleRotate = getAngleRotate(p); 

                    drawAngle(e.Graphics, p, angleRotate); 

                } 
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                else 

                { 

                    if (p.idPoint == selectPointID) 

                    { 

                        angleRotate = getAngleRotate(p); 

                        drawAngle(e.Graphics, p, angleRotate); 

                        label6.Text = String.Format("{0}", Math.Round(angleRotate, 

2).ToString()); 

                        if (angleRotate < 0) label5.Text = "Left"; 

                        else label5.Text = "Right"; 

                        //label12.Text = selectPointID.ToString(); 

                    } 

                } 

            } 

        } 

 

        private void drawAngle(Graphics g, Points point, double angle) 

        { 

 

            Segment s1 = new Segment(); 

            Segment s2 = new Segment(); 

 

            //get segment S1 

            Points p_from = getPointByID(point.idPointFromConnect); 

            if (p_from == null) 

            { 

                s1.p1 = new Point(point.left, point.top + 100); 

                s1.p2 = new Point(point.left, point.top); 

            } 

            else 
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            { 

                s1.p1 = new Point(p_from.left, p_from.top); 

                s1.p2 = new Point(point.left, point.top); 

            } 

 

            //get segment S2 

            Points p_to = getPointByID(point.idPointToConnect); 

            if (p_to == null) return; 

 

            if (p_to == null) 

            { 

                s2.p1 = new Point(point.left, point.top - 100); 

                s2.p2 = new Point(point.left, point.top); 

            } 

            else 

            { 

                s2.p1 = new Point(p_to.left, p_to.top); 

                s2.p2 = new Point(point.left, point.top); 

            } 

 

            //draw vector 

            vectorAngle = Math.Atan2(s1.p1.Y - s1.p2.Y, s1.p1.X - s1.p2.X) * 

(180 / Math.PI); 

 

            Point point_Fc = new Point( 

                point.left + 16 - (int)(Math.Cos(ConvertToRadians(vectorAngle)) * 

100), 

                point.top + 16 - (int)(Math.Sin(ConvertToRadians(vectorAngle)) * 

100)); 
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            //float[] dashValues = { 1, 2, 1, 2 }; 

            float[] dashValues = { 4, 1, 4, 1 }; 

            Pen dotanglePen = new Pen(Color.Blue, 2); 

            dotanglePen.DashPattern = dashValues; 

 

            //Pen anglePen = new Pen(Color.Black, 1); 

            g.DrawLine(dotanglePen, point.left + 16, point.top + 16, point_Fc.X, 

point_Fc.Y); 

 

            //draw arc 

            if (Math.Abs(angleRotate) > 0.5) 

            { 

                g.DrawArc(dotanglePen, point.left - 16, point.top - 16, 64, 64, 

(float)(vectorAngle - 180), (float)(angleRotate)); 

            } 

        } 

 

        public double ConvertToRadians(double angle) 

        { 

            return (Math.PI / 180) * angle; 

        } 

 

        private void checkBox2_CheckedChanged(object sender, EventArgs e) 

        { 

            if (checkBox2.Checked) 

            { 

                myPanel1.BackgroundImage = Resources.Manipulator; 

            } 

            else myPanel1.BackgroundImage = null; 

        } 
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        private void button1_Click(object sender, EventArgs e) 

        { 

            Points newPoint = new Points(); 

            newPoint.left = 10; 

            newPoint.top = 10; 

            newPoint.idPoint = maxPointNum + 1; 

            newPoint.idPointFromConnect = maxPointNum; 

            addPoint(newPoint); 

 

            String sql = String.Format("Insert Into Point (idPoint, 

idPointToConnect, " + 

                "idPointFromConnect, namePoint, top, left) " + 

                "values ('{0}', '{1}', '{2}', '{3}', '{4}', '{5}')", 

                newPoint.idPoint, newPoint.idPointToConnect, 

newPoint.idPointFromConnect,  

                newPoint.namePoint, newPoint.top, newPoint.left); 

            DataBase.Exec_SQL(sql); 

 

            //Update to point 

            Points fromPoint = getPointByID(maxPointNum); 

            fromPoint.idPointToConnect = maxPointNum + 1; 

 

            String sql_toPoint = String.Format("Update Point set  

idPointToConnect = '{0}' " + 

                "where idPoint = '{1}';", newPoint.idPoint, fromPoint.idPoint); 

            DataBase.Exec_SQL(sql_toPoint); 

 

            maxPointNum++; 
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            updateAnglePointFrom(fromPoint); 

            drawPoint(); 

        } 

 

        private void button3_Click(object sender, EventArgs e) 

        { 

            if (selectPointID == -1) return; 

            Points delP = getPointByID(selectPointID); 

            int pointA = delP.idPointFromConnect; 

            int pointB = delP.idPointToConnect; 

            Points pointForm = getPointByID(pointA); 

            Points pointTo = getPointByID(pointB); 

 

            if (pointTo == null) 

            { 

                pointForm.idPointToConnect = 0; 

            } 

            else if (pointForm == null) 

            { 

                pointTo.idPointFromConnect = 0; 

            } 

            else 

            { 

                pointForm.idPointToConnect = pointTo.idPoint; 

                pointTo.idPointFromConnect = pointForm.idPoint; 

            } 

 

            deletePointByID(delP.idPoint); 

 

            //delete from DB 
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            String sql = "BEGIN TRANSACTION; "; 

            if (pointTo == null) 

            { 

                sql += String.Format("update Point set idPointFromConnect = 

'{0}', idPointToConnect = '{1}' where idPoint = '{2}'; ", 

pointForm.idPointFromConnect, pointForm.idPointToConnect, 

pointForm.idPoint); 

 

            } 

            else if (pointForm == null) 

            { 

                sql += String.Format("update Point set idPointFromConnect = 

'{0}', idPointToConnect = '{1}' where idPoint = '{2}'; ", 

pointTo.idPointFromConnect, pointTo.idPointToConnect, pointTo.idPoint); 

            } 

            else 

            { 

                sql += String.Format("update Point set idPointFromConnect = 

'{0}', idPointToConnect = '{1}' where idPoint = '{2}'; ", 

pointForm.idPointFromConnect, pointForm.idPointToConnect, 

pointForm.idPoint); 

                sql += String.Format("update Point set idPointFromConnect = 

'{0}', idPointToConnect = '{1}' where idPoint = '{2}'; ", 

pointTo.idPointFromConnect, pointTo.idPointToConnect, pointTo.idPoint); 

            } 

            sql += String.Format("delete from Point where idPoint = '{0}'; ", 

delP.idPoint); 

            sql += "COMMIT;"; 

            DataBase.Exec_SQL(sql); 

            LoadPoint(); 
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            drawPoint(); 

        } 

 

        private void checkBox1_CheckedChanged(object sender, EventArgs e) 

        { 

            if (checkBox1.Checked) { isDrawAllAngle = true; } 

            else { isDrawAllAngle = false; } 

            myPanel1.Refresh(); 

        } 

    } 

 

    public class MyPanel : Panel 

    { 

        public MyPanel() 

        { 

            this.DoubleBuffered = true; 

            this.ResizeRedraw = true; 

        } 

    } 

} 
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ДОДАТОК Б  
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ДЕМОНСТРАЦІЙНИЙ МАТЕРІАЛ 
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