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ДОДАТОК А 

Слайди презентації  
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ДОДАТОК Б 

Лістинг коду програми 

 

public class Wind : Utils 

    { 

        Wind self; 

        public float speed; 

        public float direction; 

        public float turbulance; 

        public double cross_section; 

        public double turbulance_time_constant; 

        public DateTime tlast; 

        public double turbulance_mul; 

 

      

        public Wind(string windstring, double cross_section = 0.1) 

        { 

            self = this; 

 

            string[] a = windstring.Split(','); 

            if (len(a) != 3) 

            { 

                return; 

                

            } 

            self.speed = float.Parse(a[0]);  

            self.direction = float.Parse(a[1]);  

            self.turbulance = float.Parse(a[2]);  

            self.cross_section = cross_section; 

 

          

            self.turbulance_time_constant = 5.0; 

 

           

            self.tlast = DateTime.Now; 

 

            self.turbulance_mul = 1.0; 

        } 

 

        public void current(double deltat, out double speed, out 

double direction) 

        { 

            

            if (deltat == 0) 

            { 

                DateTime tnow = DateTime.Now; 

                deltat = (tnow - self.tlast).TotalSeconds; 

                self.tlast = tnow; 

            } 

 

            double w_delta = sqrt(deltat)*(1.0 - new 

GaussianRandom().NextGaussian(1.0, self.turbulance + 0.01)); 



  87 

 
            w_delta -= (self.turbulance_mul - 

1.0)*(deltat/self.turbulance_time_constant); 

            self.turbulance_mul += w_delta; 

            speed = self.speed*(float) fabs(self.turbulance_mul); 

 

            direction = self.direction; 

        } 

 

        

        public Vector3 drag(Vector3 velocity, double deltat = 0) //, 

testing=None)  

        { 

             

            double speed, direction; 

            self.current(deltat, out speed, out direction); 

             

            Vector3 w = toVec(speed, Utils.radians(direction)); 

 

            double obj_speed = velocity.length(); 

 

            double d = w.length()*obj_speed; 

            if (d == 0) 

            { 

                alpha = 0; 

            } 

            else 

          

            double rel_speed, beta; 

            apparent_wind(speed, obj_speed, alpha, out rel_speed, 

out beta); 

 

            

            Vector3 relWindVec = toVec(rel_speed, beta + 

Utils.atan2(velocity.y, velocity.x)); 

 

             

            return new Vector3(acc(relWindVec.x, drag_force(self, 

relWindVec.x)) 

                , acc(relWindVec.y, drag_force(self, relWindVec.y)) 

                , 0); 

        } 

 

 

        public void apparent_wind(double wind_sp, double obj_speed, 

double alpha, out double rel_speed, out double beta) 

        { 

            double delta = wind_sp*Utils.cos(alpha); 

            double x = Math.Pow(wind_sp, 2) + Math.Pow(obj_speed, 2) 

+ 2*obj_speed*delta; 

            rel_speed = Utils.sqrt(x); 

            if (rel_speed == 0) 

            { 

                beta = Math.PI; 

            } 

            else 
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            { 

                beta = acos((delta + obj_speed)/rel_speed); 

            } 

        } 

 

        public double drag_force(Wind wind, double sp) 

        { 

            return (Math.Pow(sp, 2.0))*0.1*wind.cross_section; 

        } 

 

        public double acc(double val, double mag) 

        { 

            if (val == 0) 

            { 

                return mag; 

            } 

            else 

            { 

                return (val/Utils.fabs(val))*(0 - mag); 

            } 

        } 

        public Vector3 toVec(double magnitude, double angle) 

        { 

            Vector3 v = new Vector3(magnitude, 0, 0); 

            Matrix3 m = new Matrix3(); 

            m.from_euler(0, 0, angle); 

            return m.transposed()*v; 

        } 

    } 

 public delegate void ProgressEventHandler(int progress, string 

status); 

 

    public abstract class Hil 

    { 

        internal static readonly ILog log = 

LogManager.GetLogger(MethodBase.GetCurrentMethod().DeclaringType); 

 

        [StructLayout(LayoutKind.Sequential, Pack = 1)] 

        public struct sitl_fdm 

        { 

        

            public double latitude, longitude; // degrees 

            public double altitude; // MSL 

            public double heading; // degrees 

            public double speedN, speedE; // m/s 

            public double xAccel, yAccel, zAccel; // m/s/s in body 

frame 

            public double rollRate, pitchRate, yawRate; // 

degrees/s/s in earth frame 

            public double rollDeg, pitchDeg, yawDeg; // euler 

angles, degrees 

            public double airspeed; // m/s 

            public UInt32 magic; // 0x4c56414e 

        }; 
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        public const float ft2m = (float) (1.0/3.2808399); 

        public const float kts2fps = (float) 1.68780986; 

 

        internal DateTime lastgpsupdate = DateTime.Now; 

        internal sitl_fdm[] sitl_fdmbuffer = new sitl_fdm[5]; 

        internal sitl_fdm oldgps = new sitl_fdm(); 

 

         

        internal int gpsbufferindex = 0; 

 

        internal int REV_pitch = 1; 

        internal int REV_roll = 1; 

        internal int REV_rudder = 1; 

        internal int GPS_rate = 200; 

 

        internal int rollgain = 10000; 

        internal int pitchgain = 10000; 

        internal int ruddergain = 10000; 

        internal int throttlegain = 10000; 

 

        public float roll_out, pitch_out, throttle_out, rudder_out, 

collective_out; 

 

        public event ProgressEventHandler Status; 

 

        public bool sitl { get; set; } 

        public bool heli { get; set; } 

        public bool quad { get; set; } 

        public bool xplane10 { get; set; } 

 

        public abstract void SetupSockets(int Recvport, int 

SendPort, string SimIP); 

        public abstract void Shutdown(); 

 

        public abstract void GetFromSim(ref sitl_fdm data); 

        public abstract void SendToSim(); 

        public abstract void SendToAP(sitl_fdm data); 

        public abstract void GetFromAP(); 

 

        internal void UpdateStatus(int progress, string status) 

        { 

            if (Status != null) 

                Status(progress, status); 

        } 

 

        internal float Constrain(float value, float min, float max) 

        { 

            if (value > max) 

            { 

                value = max; 

            } 

            if (value < min) 

            { 

                value = min; 
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            } 

            return value; 

        } 

 

        internal short Constrain(double value, double min, double 

max) 

        { 

            if (value > max) 

            { 

                value = max; 

            } 

            if (value < min) 

            { 

                value = min; 

            } 

            return (short) value; 

        } 

    } 
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ДОДАТОК В 

     Наукові публікації 
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