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//------------------------------------------------------------------------------
//        Title:MASTER DEGREE THESIS by ANTONIO SCAZZI
//              
// Description:Addon for Simconnect linked to Prepar3D 
//              It has to be attached to a C2 Plane
//------------------------------------------------------------------------------

#include "headers/globalvar.h"
#include "headers/readwrite.h"
#include "headers/dispatchfun.h"
#include "headers/autopilots.h"
#include "headers/miscellaneous.h"

//title of the addon
const char* TITLE_STRING = "C2 PLANE";

//main function of the addon
int __cdecl _tmain(int argc, _TCHAR* argv[])
{

// Apertura del simconnect
if (SUCCEEDED(SimConnect_Open(&hSimConnect, TITLE_STRING, NULL, 0, 0, 0)))
{

//connesso al simulatore
printf("Connected to Prepar3D\n");

//lettura file configs.txt
LetturaConfigs();

//richiesta test
printf("Vuoi eseguire un test dei controlli?? ");
flag_test = AskYesNo();
if (flag_test==1)
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{
printf("Su cosa vuoi eseguire il test?\n");
flag_test = SelectTest();

}

//richiesta di creazione e apertura outputfile
printf("Vuoi salvare i dati della simulazione? ");
flag_stampa=AskYesNo();
if (flag_stampa == 1)
{

CreaFile();
ApriFile();

}

//ciclo principale dell'applicazione
while (0 == flag_quit)
{

//funzione che gestisce gli eventi del simulatore
SimConnect_CallDispatch(hSimConnect, MyDispatchProc, NULL);

//controllo se il simulatore è in pausa o meno
if (flag_isrunning == 1)
{

//request data on user
hr = SimConnect_RequestDataOnSimObjectType(hSimConnect, REQUEST_1, DEFINITION_1, 0, 
SIMCONNECT_SIMOBJECT_TYPE_USER);

//request data on other plane
hr = SimConnect_RequestDataOnSimObjectType(hSimConnect, REQUEST_0, DEFINITION_1, 100000, 
SIMCONNECT_SIMOBJECT_TYPE_AIRCRAFT);

//ceck if is on ground and correct the position
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IsOnGround();

//controllo del carrello e retrazione
GearCheck();

// se al suolo autopilota C2, manovra di decollo
if (flag_initialgroundcheck == 1)
{

switch (flag_decollo)
{

//inizializzazione
case 1:
{

// manetta al 90%
SimConnect_TransmitClientEvent(hSimConnect, SIMCONNECT_OBJECT_ID_USER, 
EVENT_THROTTLE_SET, 14743, SIMCONNECT_GROUP_PRIORITY_HIGHEST, 
SIMCONNECT_EVENT_FLAG_GROUPID_IS_PRIORITY);

// rimuovo il freno di stazionamento
SimConnect_TransmitClientEvent(hSimConnect, SIMCONNECT_OBJECT_ID_USER, 
EVENT_PARKING_BRAKES_SET, 0, SIMCONNECT_GROUP_PRIORITY_HIGHEST, 
SIMCONNECT_EVENT_FLAG_GROUPID_IS_PRIORITY);
SimConnect_TransmitClientEvent(hSimConnect, SIMCONNECT_OBJECT_ID_USER, 
EVENT_RUDDER_SET, 0, SIMCONNECT_GROUP_PRIORITY_HIGHEST, 
SIMCONNECT_EVENT_FLAG_GROUPID_IS_PRIORITY);
SimConnect_TransmitClientEvent(hSimConnect, SIMCONNECT_OBJECT_ID_USER, 
EVENT_AILERON_SET, 0, SIMCONNECT_GROUP_PRIORITY_HIGHEST, 
SIMCONNECT_EVENT_FLAG_GROUPID_IS_PRIORITY);
SimConnect_TransmitClientEvent(hSimConnect, SIMCONNECT_OBJECT_ID_USER, 
EVENT_ELEVATOR_SET, 0, SIMCONNECT_GROUP_PRIORITY_HIGHEST, 
SIMCONNECT_EVENT_FLAG_GROUPID_IS_PRIORITY);
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//passo alla prossima fase
flag_decollo = 2;

//invio il comando al drone per decollare
SendCommandTakeOff();

}
break;

//fase di rullaggio
case 2:
{

// manetta al 90%
SimConnect_TransmitClientEvent(hSimConnect, SIMCONNECT_OBJECT_ID_USER, 
EVENT_THROTTLE_SET, 14743, SIMCONNECT_GROUP_PRIORITY_HIGHEST, 
SIMCONNECT_EVENT_FLAG_GROUPID_IS_PRIORITY);

//attivo l'autopilota di heading con controllo di timone
double rudder = Headingtakeoff(initial_heading, UserPlane.heading);
SimConnect_TransmitClientEvent(hSimConnect, SIMCONNECT_OBJECT_ID_USER, 
EVENT_RUDDER_SET, static_cast<DWORD>(round(rudder)), 
SIMCONNECT_GROUP_PRIORITY_HIGHEST, SIMCONNECT_EVENT_FLAG_GROUPID_IS_PRIORITY);
//autopilota di controllo del pitch per tenere il velivolo a terra
double elevator = Pitchhold(0.8, UserPlane.pitch, UserPlane.pitchrate);
SimConnect_TransmitClientEvent(hSimConnect, SIMCONNECT_OBJECT_ID_USER, 
EVENT_ELEVATOR_SET, static_cast<DWORD>(round(elevator)), 
SIMCONNECT_GROUP_PRIORITY_HIGHEST, SIMCONNECT_EVENT_FLAG_GROUPID_IS_PRIORITY);

//comando per richiamata
if (UserPlane.velocity > 300)
{

flag_decollo = 3;
// setto l'alettone a 0 (non servirà se implemento l'ari)
SimConnect_TransmitClientEvent(hSimConnect, SIMCONNECT_OBJECT_ID_USER, 



E:\TESI\00 - Prepar3dSDK\PERSONAL\C2 PLANE\main.cpp 5

115
116
117
118
119
120
121
122
123

124
125
126

127

128
129
130
131

132
133
134
135
136
137
138

EVENT_RUDDER_SET, 0, SIMCONNECT_GROUP_PRIORITY_HIGHEST, 
SIMCONNECT_EVENT_FLAG_GROUPID_IS_PRIORITY);
}

}
break;

// fase di richiamata e salita rettilinea
case 3:
{

// manetta al 90%
SimConnect_TransmitClientEvent(hSimConnect, SIMCONNECT_OBJECT_ID_USER, 
EVENT_THROTTLE_SET, 14743, SIMCONNECT_GROUP_PRIORITY_HIGHEST, 
SIMCONNECT_EVENT_FLAG_GROUPID_IS_PRIORITY);

//autopilota di mantenimento dell'heading con controllo di alettone
double aileron = Headinghold(initial_heading, UserPlane.heading, 10, UserPlane.bank, 
UserPlane.rollrate);
SimConnect_TransmitClientEvent(hSimConnect, SIMCONNECT_OBJECT_ID_USER, 
EVENT_AILERON_SET, static_cast<DWORD>(round(aileron)), 
SIMCONNECT_GROUP_PRIORITY_HIGHEST, SIMCONNECT_EVENT_FLAG_GROUPID_IS_PRIORITY);

//autopilota di controllo della quota con controllo dell'equilibratore
double elevator = Pitchhold(-15, UserPlane.pitch, UserPlane.pitchrate);
SimConnect_TransmitClientEvent(hSimConnect, SIMCONNECT_OBJECT_ID_USER, 
EVENT_ELEVATOR_SET, static_cast<DWORD>(round(elevator)), 
SIMCONNECT_GROUP_PRIORITY_HIGHEST, SIMCONNECT_EVENT_FLAG_GROUPID_IS_PRIORITY);

//comando per virata di allinemamento alla crociera
if (UserPlane.altitude > quota_crociera / 3)
{

flag_decollo = 4;
}

}
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break;
}

}

//controllo se è stato richiesto un test
if (flag_test == 0)
{

//fase di immissione in rotta di crociera e mantenimento della quota in crociera
if (flag_decollo == 4)
{

// manetta al 70%
SimConnect_TransmitClientEvent(hSimConnect, SIMCONNECT_OBJECT_ID_USER, EVENT_THROTTLE_SET, 
static_cast<DWORD>(round(16383 * .7)), SIMCONNECT_GROUP_PRIORITY_HIGHEST, 
SIMCONNECT_EVENT_FLAG_GROUPID_IS_PRIORITY);

//autopilota di controllo della quota con controllo dell'equilibratore
if (UserPlane.altitude < quota_crociera - 250 )
{

double elevator = Pitchhold(-15, UserPlane.pitch, UserPlane.pitchrate);
SimConnect_TransmitClientEvent(hSimConnect, SIMCONNECT_OBJECT_ID_USER, 
EVENT_ELEVATOR_SET, static_cast<DWORD>(round(elevator)), 
SIMCONNECT_GROUP_PRIORITY_HIGHEST, SIMCONNECT_EVENT_FLAG_GROUPID_IS_PRIORITY);

}
else if ( UserPlane.altitude > quota_crociera + 250)
{

double elevator = Pitchhold(15, UserPlane.pitch, UserPlane.pitchrate);
SimConnect_TransmitClientEvent(hSimConnect, SIMCONNECT_OBJECT_ID_USER, 
EVENT_ELEVATOR_SET, static_cast<DWORD>(round(elevator)), 
SIMCONNECT_GROUP_PRIORITY_HIGHEST, SIMCONNECT_EVENT_FLAG_GROUPID_IS_PRIORITY);

}
else
{

double elevator = Altitudehold(quota_crociera, UserPlane.altitude, 15, UserPlane.pitch,
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UserPlane.pitchrate);
SimConnect_TransmitClientEvent(hSimConnect, SIMCONNECT_OBJECT_ID_USER, 
EVENT_ELEVATOR_SET, static_cast<DWORD>(round(elevator)), 
SIMCONNECT_GROUP_PRIORITY_HIGHEST, SIMCONNECT_EVENT_FLAG_GROUPID_IS_PRIORITY);

}

//autopilota di mantenimento dell'heading con controllo di alettone
double aileron = Headinghold(heading_crociera, UserPlane.heading, 20, UserPlane.bank, 
UserPlane.rollrate);

SimConnect_TransmitClientEvent(hSimConnect, SIMCONNECT_OBJECT_ID_USER, EVENT_AILERON_SET, 
static_cast<DWORD>(round(aileron)), SIMCONNECT_GROUP_PRIORITY_HIGHEST, 
SIMCONNECT_EVENT_FLAG_GROUPID_IS_PRIORITY);

if (UserPlane.altitude < (quota_crociera + 10.0) && UserPlane.altitude >(quota_crociera -
10.0))

{
if (flag_isincruise == 0)
{

initial_simtime = UserPlane.simtime;
flag_isincruise = 1;

}
if (UserPlane.simtime - initial_simtime > 5)
{

flag_decollo = 5;
SendCommandReachC2();

}

}
else
{

flag_isincruise = 0;
}

}
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//fase di crociera  a velocità di crociera
if (flag_decollo == 5)
{

// imposto la velocità a 850 feet/sec
double throttle = Autothrottle(850, UserPlane.velocityZ, UserPlane.accelerationZ);
SimConnect_TransmitClientEvent(hSimConnect, SIMCONNECT_OBJECT_ID_USER, EVENT_THROTTLE_SET, 
static_cast<DWORD>(round(throttle)), SIMCONNECT_GROUP_PRIORITY_HIGHEST, 
SIMCONNECT_EVENT_FLAG_GROUPID_IS_PRIORITY);

//autopilota di controllo della quota con controllo dell'equilibratore
if (UserPlane.altitude < quota_crociera + pitchang - 250)
{

double elevator = Pitchhold(-15, UserPlane.pitch, UserPlane.pitchrate);
SimConnect_TransmitClientEvent(hSimConnect, SIMCONNECT_OBJECT_ID_USER, 
EVENT_ELEVATOR_SET, static_cast<DWORD>(round(elevator)), 
SIMCONNECT_GROUP_PRIORITY_HIGHEST, SIMCONNECT_EVENT_FLAG_GROUPID_IS_PRIORITY);

}
else if (UserPlane.altitude > quota_crociera + pitchang + 250)
{

double elevator = Pitchhold(15, UserPlane.pitch, UserPlane.pitchrate);
SimConnect_TransmitClientEvent(hSimConnect, SIMCONNECT_OBJECT_ID_USER, 
EVENT_ELEVATOR_SET, static_cast<DWORD>(round(elevator)), 
SIMCONNECT_GROUP_PRIORITY_HIGHEST, SIMCONNECT_EVENT_FLAG_GROUPID_IS_PRIORITY);

}
else
{

double elevator = Altitudehold(quota_crociera + pitchang, UserPlane.altitude, 15, 
UserPlane.pitch, UserPlane.pitchrate);
SimConnect_TransmitClientEvent(hSimConnect, SIMCONNECT_OBJECT_ID_USER, 
EVENT_ELEVATOR_SET, static_cast<DWORD>(round(elevator)), 
SIMCONNECT_GROUP_PRIORITY_HIGHEST, SIMCONNECT_EVENT_FLAG_GROUPID_IS_PRIORITY);

}
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//autopilota di mantenimento dell'heading con controllo di alettone
double aileron = Headinghold(heading_crociera+bankang, UserPlane.heading, 20, 
UserPlane.bank, UserPlane.rollrate);

SimConnect_TransmitClientEvent(hSimConnect, SIMCONNECT_OBJECT_ID_USER, EVENT_AILERON_SET, 
static_cast<DWORD>(round(aileron)), SIMCONNECT_GROUP_PRIORITY_HIGHEST, 
SIMCONNECT_EVENT_FLAG_GROUPID_IS_PRIORITY);

}
}

//test pitchhold
else if(flag_test == 101)
{

double throttle = Autothrottle(800, UserPlane.velocityZ, UserPlane.accelerationZ);
SimConnect_TransmitClientEvent(hSimConnect, SIMCONNECT_OBJECT_ID_USER, EVENT_THROTTLE_SET, 
static_cast<DWORD>(round(throttle)), SIMCONNECT_GROUP_PRIORITY_HIGHEST, 
SIMCONNECT_EVENT_FLAG_GROUPID_IS_PRIORITY);

double aileron = Bankhold(0, UserPlane.bank, UserPlane.rollrate);
SimConnect_TransmitClientEvent(hSimConnect, SIMCONNECT_OBJECT_ID_USER, EVENT_AILERON_SET, 
static_cast<DWORD>(round(aileron)), SIMCONNECT_GROUP_PRIORITY_HIGHEST, 
SIMCONNECT_EVENT_FLAG_GROUPID_IS_PRIORITY);

if (flag_initial == 0 && UserPlane.simtime > 0)
{

initial_simtime = UserPlane.simtime;
flag_initial = 1;

}
if (UserPlane.simtime - initial_simtime < 5.0)
{

pitchang = 0;
double elevator = Pitchhold(pitchang, UserPlane.pitch, UserPlane.pitchrate);
SimConnect_TransmitClientEvent(hSimConnect, SIMCONNECT_OBJECT_ID_USER, EVENT_ELEVATOR_SET, 
static_cast<DWORD>(round(elevator)), SIMCONNECT_GROUP_PRIORITY_HIGHEST, 
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SIMCONNECT_EVENT_FLAG_GROUPID_IS_PRIORITY);
}
else if (UserPlane.simtime - initial_simtime < 15.0)
{

pitchang = -20;
double elevator = Pitchhold(pitchang, UserPlane.pitch, UserPlane.pitchrate);
SimConnect_TransmitClientEvent(hSimConnect, SIMCONNECT_OBJECT_ID_USER, EVENT_ELEVATOR_SET, 
static_cast<DWORD>(round(elevator)), SIMCONNECT_GROUP_PRIORITY_HIGHEST, 
SIMCONNECT_EVENT_FLAG_GROUPID_IS_PRIORITY);

}
else if (UserPlane.simtime- initial_simtime < 25.0)
{

pitchang = 0;

double elevator = Pitchhold(pitchang, UserPlane.pitch, UserPlane.pitchrate);
SimConnect_TransmitClientEvent(hSimConnect, SIMCONNECT_OBJECT_ID_USER, EVENT_ELEVATOR_SET, 
static_cast<DWORD>(round(elevator)), SIMCONNECT_GROUP_PRIORITY_HIGHEST, 
SIMCONNECT_EVENT_FLAG_GROUPID_IS_PRIORITY);

}
else if (UserPlane.simtime - initial_simtime < 35.0)
{

pitchang = -10;
double elevator = Pitchhold(pitchang, UserPlane.pitch, UserPlane.pitchrate);
SimConnect_TransmitClientEvent(hSimConnect, SIMCONNECT_OBJECT_ID_USER, EVENT_ELEVATOR_SET, 
static_cast<DWORD>(round(elevator)), SIMCONNECT_GROUP_PRIORITY_HIGHEST, 
SIMCONNECT_EVENT_FLAG_GROUPID_IS_PRIORITY);

}
else if (UserPlane.simtime - initial_simtime < 45.0)
{

pitchang = 0;
double elevator = Pitchhold(pitchang, UserPlane.pitch, UserPlane.pitchrate);
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SimConnect_TransmitClientEvent(hSimConnect, SIMCONNECT_OBJECT_ID_USER, EVENT_ELEVATOR_SET, 
static_cast<DWORD>(round(elevator)), SIMCONNECT_GROUP_PRIORITY_HIGHEST, 
SIMCONNECT_EVENT_FLAG_GROUPID_IS_PRIORITY);

}
else
{

exit(0);
}     

}

//test per il bankhold
else if (flag_test == 102)
{

double throttle = Autothrottle(800, UserPlane.velocityZ,UserPlane.accelerationZ);
SimConnect_TransmitClientEvent(hSimConnect, SIMCONNECT_OBJECT_ID_USER, EVENT_THROTTLE_SET, 
static_cast<DWORD>(round(throttle)), SIMCONNECT_GROUP_PRIORITY_HIGHEST, 
SIMCONNECT_EVENT_FLAG_GROUPID_IS_PRIORITY);

double elevator = Altitudehold(6000, UserPlane.altitude, 20, UserPlane.pitch, 
UserPlane.pitchrate);

SimConnect_TransmitClientEvent(hSimConnect, SIMCONNECT_OBJECT_ID_USER, EVENT_ELEVATOR_SET, 
static_cast<DWORD>(round(elevator)), SIMCONNECT_GROUP_PRIORITY_HIGHEST, 
SIMCONNECT_EVENT_FLAG_GROUPID_IS_PRIORITY);

if (flag_initial == 0 && UserPlane.simtime > 0)
{

initial_simtime = UserPlane.simtime;
flag_initial = 1;

}
if (UserPlane.simtime - initial_simtime < 5.0)
{ 

bankang = 0;
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double aileron = Bankhold(bankang, UserPlane.bank, UserPlane.rollrate);
SimConnect_TransmitClientEvent(hSimConnect, SIMCONNECT_OBJECT_ID_USER, EVENT_AILERON_SET, 
static_cast<DWORD>(round(aileron)), SIMCONNECT_GROUP_PRIORITY_HIGHEST, 
SIMCONNECT_EVENT_FLAG_GROUPID_IS_PRIORITY);

}
else if (UserPlane.simtime - initial_simtime < 15.0)
{

bankang = -20;
double aileron = Bankhold(bankang, UserPlane.bank, UserPlane.rollrate);
SimConnect_TransmitClientEvent(hSimConnect, SIMCONNECT_OBJECT_ID_USER, EVENT_AILERON_SET, 
static_cast<DWORD>(round(aileron)), SIMCONNECT_GROUP_PRIORITY_HIGHEST, 
SIMCONNECT_EVENT_FLAG_GROUPID_IS_PRIORITY);

}
else if (UserPlane.simtime - initial_simtime < 25.0)
{

bankang = 0;
double aileron = Bankhold(bankang, UserPlane.bank, UserPlane.rollrate);
SimConnect_TransmitClientEvent(hSimConnect, SIMCONNECT_OBJECT_ID_USER, EVENT_AILERON_SET, 
static_cast<DWORD>(round(aileron)), SIMCONNECT_GROUP_PRIORITY_HIGHEST, 
SIMCONNECT_EVENT_FLAG_GROUPID_IS_PRIORITY);

}
else if (UserPlane.simtime - initial_simtime < 35.0)
{                         

bankang = -10;
double aileron = Bankhold(bankang, UserPlane.bank, UserPlane.rollrate);
SimConnect_TransmitClientEvent(hSimConnect, SIMCONNECT_OBJECT_ID_USER, EVENT_AILERON_SET, 
static_cast<DWORD>(round(aileron)), SIMCONNECT_GROUP_PRIORITY_HIGHEST, 
SIMCONNECT_EVENT_FLAG_GROUPID_IS_PRIORITY);

}
else if (UserPlane.simtime - initial_simtime < 45.0)
{                            

bankang = 0;
double aileron = Bankhold(bankang, UserPlane.bank, UserPlane.rollrate);
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SimConnect_TransmitClientEvent(hSimConnect, SIMCONNECT_OBJECT_ID_USER, EVENT_AILERON_SET, 
static_cast<DWORD>(round(aileron)), SIMCONNECT_GROUP_PRIORITY_HIGHEST, 
SIMCONNECT_EVENT_FLAG_GROUPID_IS_PRIORITY);

}
else
{

exit(0);
}

}

//test altitude hold
else if (flag_test == 103)
{

double throttle = Autothrottle(800, UserPlane.velocityZ, UserPlane.accelerationZ);
SimConnect_TransmitClientEvent(hSimConnect, SIMCONNECT_OBJECT_ID_USER, EVENT_THROTTLE_SET, 
static_cast<DWORD>(round(throttle)), SIMCONNECT_GROUP_PRIORITY_HIGHEST, 
SIMCONNECT_EVENT_FLAG_GROUPID_IS_PRIORITY);

double aileron = Bankhold(0, UserPlane.bank, UserPlane.rollrate);
SimConnect_TransmitClientEvent(hSimConnect, SIMCONNECT_OBJECT_ID_USER, EVENT_AILERON_SET, 
static_cast<DWORD>(round(aileron)), SIMCONNECT_GROUP_PRIORITY_HIGHEST, 
SIMCONNECT_EVENT_FLAG_GROUPID_IS_PRIORITY);

if (flag_initial == 0 && UserPlane.simtime > 0)
{

initial_simtime = UserPlane.simtime;
flag_initial = 1;

}
if (UserPlane.simtime - initial_simtime < 35.0)
{

altitude = 6000;
double elevator = Altitudehold(altitude, UserPlane.altitude, 15, UserPlane.pitch, 
UserPlane.pitchrate);
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SimConnect_TransmitClientEvent(hSimConnect, SIMCONNECT_OBJECT_ID_USER, EVENT_ELEVATOR_SET, 
static_cast<DWORD>(round(elevator)), SIMCONNECT_GROUP_PRIORITY_HIGHEST, 
SIMCONNECT_EVENT_FLAG_GROUPID_IS_PRIORITY);

}
else if (UserPlane.simtime - initial_simtime < 70.0)
{

altitude = 6000+250/0.3048;

double elevator = Altitudehold(altitude, UserPlane.altitude, 15, UserPlane.pitch, 
UserPlane.pitchrate);

SimConnect_TransmitClientEvent(hSimConnect, SIMCONNECT_OBJECT_ID_USER, EVENT_ELEVATOR_SET, 
static_cast<DWORD>(round(elevator)), SIMCONNECT_GROUP_PRIORITY_HIGHEST, 
SIMCONNECT_EVENT_FLAG_GROUPID_IS_PRIORITY);

}
else if (UserPlane.simtime - initial_simtime < 105.0)
{

altitude = 6000;

double elevator = Altitudehold(altitude, UserPlane.altitude, 15, UserPlane.pitch, 
UserPlane.pitchrate);

SimConnect_TransmitClientEvent(hSimConnect, SIMCONNECT_OBJECT_ID_USER, EVENT_ELEVATOR_SET, 
static_cast<DWORD>(round(elevator)), SIMCONNECT_GROUP_PRIORITY_HIGHEST, 
SIMCONNECT_EVENT_FLAG_GROUPID_IS_PRIORITY);

}
else
{

exit(0);
}

}
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//test heading hold
else if (flag_test == 104)
{

double throttle = Autothrottle(850, UserPlane.velocityZ, UserPlane.accelerationZ);
SimConnect_TransmitClientEvent(hSimConnect, SIMCONNECT_OBJECT_ID_USER, EVENT_THROTTLE_SET, 
static_cast<DWORD>(round(throttle)), SIMCONNECT_GROUP_PRIORITY_HIGHEST, 
SIMCONNECT_EVENT_FLAG_GROUPID_IS_PRIORITY);

double elevator = Altitudehold(6000, UserPlane.altitude, 15, UserPlane.pitch, 
UserPlane.pitchrate);

SimConnect_TransmitClientEvent(hSimConnect, SIMCONNECT_OBJECT_ID_USER, EVENT_ELEVATOR_SET, 
static_cast<DWORD>(round(elevator)), SIMCONNECT_GROUP_PRIORITY_HIGHEST, 
SIMCONNECT_EVENT_FLAG_GROUPID_IS_PRIORITY);

if (flag_initial == 0 && UserPlane.simtime > 0)
{

initial_simtime = UserPlane.simtime;
flag_initial = 1;
testheading = UserPlane.heading;

}
if (UserPlane.simtime - initial_simtime < 5.0)
{

comtestheading = testheading;

double aileron = Headinghold(comtestheading, UserPlane.heading, 35, UserPlane.bank, 
UserPlane.rollrate);

SimConnect_TransmitClientEvent(hSimConnect, SIMCONNECT_OBJECT_ID_USER, EVENT_AILERON_SET, 
static_cast<DWORD>(round(aileron)), SIMCONNECT_GROUP_PRIORITY_HIGHEST, 
SIMCONNECT_EVENT_FLAG_GROUPID_IS_PRIORITY);

}
else if (UserPlane.simtime - initial_simtime < 35.0)
{

comtestheading = testheading +20;
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double aileron = Headinghold(comtestheading, UserPlane.heading, 35, UserPlane.bank, 
UserPlane.rollrate);

SimConnect_TransmitClientEvent(hSimConnect, SIMCONNECT_OBJECT_ID_USER, EVENT_AILERON_SET, 
static_cast<DWORD>(round(aileron)), SIMCONNECT_GROUP_PRIORITY_HIGHEST, 
SIMCONNECT_EVENT_FLAG_GROUPID_IS_PRIORITY);

}
else if (UserPlane.simtime - initial_simtime < 65.0)
{

comtestheading = testheading;

double aileron = Headinghold(comtestheading, UserPlane.heading, 35, UserPlane.bank, 
UserPlane.rollrate);

SimConnect_TransmitClientEvent(hSimConnect, SIMCONNECT_OBJECT_ID_USER, EVENT_AILERON_SET, 
static_cast<DWORD>(round(aileron)), SIMCONNECT_GROUP_PRIORITY_HIGHEST, 
SIMCONNECT_EVENT_FLAG_GROUPID_IS_PRIORITY);

}
else if (UserPlane.simtime - initial_simtime < 95.0)
{

comtestheading = testheading +10;

double aileron = Headinghold(comtestheading, UserPlane.heading, 35, UserPlane.bank, 
UserPlane.rollrate);

SimConnect_TransmitClientEvent(hSimConnect, SIMCONNECT_OBJECT_ID_USER, EVENT_AILERON_SET, 
static_cast<DWORD>(round(aileron)), SIMCONNECT_GROUP_PRIORITY_HIGHEST, 
SIMCONNECT_EVENT_FLAG_GROUPID_IS_PRIORITY);

}
else if (UserPlane.simtime - initial_simtime < 125.0)
{

comtestheading = testheading;
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double aileron = Headinghold(comtestheading, UserPlane.heading, 35, UserPlane.bank, 
UserPlane.rollrate);

SimConnect_TransmitClientEvent(hSimConnect, SIMCONNECT_OBJECT_ID_USER, EVENT_AILERON_SET, 
static_cast<DWORD>(round(aileron)), SIMCONNECT_GROUP_PRIORITY_HIGHEST, 
SIMCONNECT_EVENT_FLAG_GROUPID_IS_PRIORITY);

}
else
{

exit(0);
}

}
//test autothrottle
else if (flag_test == 105)
{

double elevator = Altitudehold(6000, UserPlane.altitude, 15, UserPlane.pitch, 
UserPlane.pitchrate);

SimConnect_TransmitClientEvent(hSimConnect, SIMCONNECT_OBJECT_ID_USER, EVENT_ELEVATOR_SET, 
static_cast<DWORD>(round(elevator)), SIMCONNECT_GROUP_PRIORITY_HIGHEST, 
SIMCONNECT_EVENT_FLAG_GROUPID_IS_PRIORITY);

double aileron = Bankhold(0, UserPlane.bank, UserPlane.rollrate);
SimConnect_TransmitClientEvent(hSimConnect, SIMCONNECT_OBJECT_ID_USER, EVENT_AILERON_SET, 
static_cast<DWORD>(round(aileron)), SIMCONNECT_GROUP_PRIORITY_HIGHEST, 
SIMCONNECT_EVENT_FLAG_GROUPID_IS_PRIORITY);

if (flag_initial == 0 && UserPlane.simtime > 0)
{

initial_simtime = UserPlane.simtime;
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flag_initial = 1;

}
if (UserPlane.simtime - initial_simtime < 30.0)
{

comvelocity = 800;

double throttle = Autothrottle(comvelocity, UserPlane.velocityZ, UserPlane.accelerationZ);
SimConnect_TransmitClientEvent(hSimConnect, SIMCONNECT_OBJECT_ID_USER, EVENT_THROTTLE_SET, 
static_cast<DWORD>(round(throttle)), SIMCONNECT_GROUP_PRIORITY_HIGHEST, 
SIMCONNECT_EVENT_FLAG_GROUPID_IS_PRIORITY);

}
else if (UserPlane.simtime - initial_simtime < 70.0)
{

comvelocity = 900;

double throttle = Autothrottle(comvelocity, UserPlane.velocityZ, UserPlane.accelerationZ);
SimConnect_TransmitClientEvent(hSimConnect, SIMCONNECT_OBJECT_ID_USER, EVENT_THROTTLE_SET, 
static_cast<DWORD>(round(throttle)), SIMCONNECT_GROUP_PRIORITY_HIGHEST, 
SIMCONNECT_EVENT_FLAG_GROUPID_IS_PRIORITY);

}

else if (UserPlane.simtime - initial_simtime < 120.0)
{

comvelocity = 800;

double throttle = Autothrottle(comvelocity, UserPlane.velocityZ, UserPlane.accelerationZ);
SimConnect_TransmitClientEvent(hSimConnect, SIMCONNECT_OBJECT_ID_USER, EVENT_THROTTLE_SET, 
static_cast<DWORD>(round(throttle)), SIMCONNECT_GROUP_PRIORITY_HIGHEST, 
SIMCONNECT_EVENT_FLAG_GROUPID_IS_PRIORITY);

}
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else
{

exit(0);
}

}
//test NORD
else if (flag_test == 106)
{

if (UserPlane.longitude != 0)
{

if (flag_initial == 0 && UserPlane.simtime > 0)
{

initial_simtime = UserPlane.simtime;
flag_initial = 1;
TestPlane = UserPlane;

}

if (UserPlane.simtime - previoustime<1)
{

deltatime = UserPlane.simtime - previoustime;
testVel = testVel + (1 / (111000.0 * cos(TestPlane.latitude / 180 * PI)) * 800 

* .3048 * deltatime);
}

double elevator = Altitudehold(6000, UserPlane.altitude, 15, UserPlane.pitch, 
UserPlane.pitchrate);
SimConnect_TransmitClientEvent(hSimConnect, SIMCONNECT_OBJECT_ID_USER, 
EVENT_ELEVATOR_SET, static_cast<DWORD>(round(elevator)), 
SIMCONNECT_GROUP_PRIORITY_HIGHEST, SIMCONNECT_EVENT_FLAG_GROUPID_IS_PRIORITY);
double aileron = Bankhold(0, UserPlane.bank, UserPlane.rollrate);
SimConnect_TransmitClientEvent(hSimConnect, SIMCONNECT_OBJECT_ID_USER, 



E:\TESI\00 - Prepar3dSDK\PERSONAL\C2 PLANE\main.cpp 20

499
500
501
502

503
504

505

506
507
508
509
510
511

512

513

514
515
516
517
518
519

EVENT_AILERON_SET, static_cast<DWORD>(round(aileron)), 
SIMCONNECT_GROUP_PRIORITY_HIGHEST, SIMCONNECT_EVENT_FLAG_GROUPID_IS_PRIORITY);
if (UserPlane.simtime - initial_simtime < 210.0)
{

comNORD = 0;
testNED = EcefToNEDPhi(TestPlane.latitude, TestPlane.longitude + testVel, 

TestPlane.altitude, UserPlane.latitude, UserPlane.longitude, UserPlane.altitude, 
TestPlane.heading);

double throttle = ForwardSeparation(testNED, comNORD, UserPlane.velocityZ, 
UserPlane.accelerationZ);

SimConnect_TransmitClientEvent(hSimConnect, SIMCONNECT_OBJECT_ID_USER, 
EVENT_THROTTLE_SET, static_cast<DWORD>(round(throttle)), 
SIMCONNECT_GROUP_PRIORITY_HIGHEST, SIMCONNECT_EVENT_FLAG_GROUPID_IS_PRIORITY);

}
else if (UserPlane.simtime - initial_simtime < 310.0)
{

comNORD = 50;
testNED = EcefToNEDPhi(TestPlane.latitude, TestPlane.longitude + testVel, 

TestPlane.altitude, UserPlane.latitude, UserPlane.longitude, UserPlane.altitude, 
TestPlane.heading);

double throttle = ForwardSeparation(testNED, comNORD, UserPlane.velocityZ, 
UserPlane.accelerationZ);

SimConnect_TransmitClientEvent(hSimConnect, SIMCONNECT_OBJECT_ID_USER, 
EVENT_THROTTLE_SET, static_cast<DWORD>(round(throttle)), 
SIMCONNECT_GROUP_PRIORITY_HIGHEST, SIMCONNECT_EVENT_FLAG_GROUPID_IS_PRIORITY);

}
else if (UserPlane.simtime - initial_simtime < 410.0)
{

comNORD = 0;
testNED = EcefToNEDPhi(TestPlane.latitude, TestPlane.longitude + testVel, 
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TestPlane.altitude, UserPlane.latitude, UserPlane.longitude, UserPlane.altitude, 
TestPlane.heading);

double throttle = ForwardSeparation(testNED, comNORD, UserPlane.velocityZ, 
UserPlane.accelerationZ);

SimConnect_TransmitClientEvent(hSimConnect, SIMCONNECT_OBJECT_ID_USER, 
EVENT_THROTTLE_SET, static_cast<DWORD>(round(throttle)), 
SIMCONNECT_GROUP_PRIORITY_HIGHEST, SIMCONNECT_EVENT_FLAG_GROUPID_IS_PRIORITY);

}
else
{

exit(0);
}
printf("com%.5f\ttest %.5f\tuser %.5f\tNORD%.5f\n", comNORD, TestPlane.longitude + 
testVel, UserPlane.longitude, testNED[0]);
previoustime = UserPlane.simtime;

}

}
//test EAST
else if (flag_test == 107)
{

if (flag_initial == 0 && UserPlane.simtime > 0)
{

initial_simtime = UserPlane.simtime;
flag_initial = 1;
TestPlane = UserPlane;

}
double throttle = Autothrottle(800, UserPlane.velocityZ, UserPlane.accelerationZ);
SimConnect_TransmitClientEvent(hSimConnect, SIMCONNECT_OBJECT_ID_USER, EVENT_THROTTLE_SET, 
static_cast<DWORD>(round(throttle)), SIMCONNECT_GROUP_PRIORITY_HIGHEST, 
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SIMCONNECT_EVENT_FLAG_GROUPID_IS_PRIORITY);
double elevator = Altitudehold(6000, UserPlane.altitude, 15, UserPlane.pitch, 
UserPlane.pitchrate);

SimConnect_TransmitClientEvent(hSimConnect, SIMCONNECT_OBJECT_ID_USER, EVENT_ELEVATOR_SET, 
static_cast<DWORD>(round(elevator)), SIMCONNECT_GROUP_PRIORITY_HIGHEST, 
SIMCONNECT_EVENT_FLAG_GROUPID_IS_PRIORITY);

if (UserPlane.simtime - initial_simtime < 5.0)
{

comEAST = 0;
testNED = EcefToNEDPhi(TestPlane.latitude, TestPlane.longitude, TestPlane.altitude, 
UserPlane.latitude, UserPlane.longitude, UserPlane.altitude, TestPlane.heading);

double aileron = LateralSeparation(testNED, comEAST, 35, UserPlane.bank, 
UserPlane.rollrate);

SimConnect_TransmitClientEvent(hSimConnect, SIMCONNECT_OBJECT_ID_USER, EVENT_AILERON_SET, 
static_cast<DWORD>(round(aileron)), SIMCONNECT_GROUP_PRIORITY_HIGHEST, 
SIMCONNECT_EVENT_FLAG_GROUPID_IS_PRIORITY);

}
else if (UserPlane.simtime - initial_simtime < 35.0)
{

comEAST = 100;
testNED = EcefToNEDPhi(TestPlane.latitude, TestPlane.longitude, TestPlane.altitude, 
UserPlane.latitude, UserPlane.longitude, UserPlane.altitude, TestPlane.heading);

double aileron = LateralSeparation(testNED, comEAST, 35, UserPlane.bank, 
UserPlane.rollrate);

SimConnect_TransmitClientEvent(hSimConnect, SIMCONNECT_OBJECT_ID_USER, EVENT_AILERON_SET, 
static_cast<DWORD>(round(aileron)), SIMCONNECT_GROUP_PRIORITY_HIGHEST, 
SIMCONNECT_EVENT_FLAG_GROUPID_IS_PRIORITY);

}
else if (UserPlane.simtime - initial_simtime < 65.0)
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{
comEAST = 0;
testNED = EcefToNEDPhi(TestPlane.latitude, TestPlane.longitude, TestPlane.altitude, 
UserPlane.latitude, UserPlane.longitude, UserPlane.altitude, TestPlane.heading);

double aileron = LateralSeparation(testNED, comEAST, 35, UserPlane.bank, 
UserPlane.rollrate);

SimConnect_TransmitClientEvent(hSimConnect, SIMCONNECT_OBJECT_ID_USER, EVENT_AILERON_SET, 
static_cast<DWORD>(round(aileron)), SIMCONNECT_GROUP_PRIORITY_HIGHEST, 
SIMCONNECT_EVENT_FLAG_GROUPID_IS_PRIORITY);

}
else if (UserPlane.simtime - initial_simtime < 95.0)
{

comEAST = 50;
testNED = EcefToNEDPhi(TestPlane.latitude, TestPlane.longitude, TestPlane.altitude, 
UserPlane.latitude, UserPlane.longitude, UserPlane.altitude, TestPlane.heading);

double aileron = LateralSeparation(testNED, comEAST, 35, UserPlane.bank, 
UserPlane.rollrate);

SimConnect_TransmitClientEvent(hSimConnect, SIMCONNECT_OBJECT_ID_USER, EVENT_AILERON_SET, 
static_cast<DWORD>(round(aileron)), SIMCONNECT_GROUP_PRIORITY_HIGHEST, 
SIMCONNECT_EVENT_FLAG_GROUPID_IS_PRIORITY);

}
else if (UserPlane.simtime - initial_simtime < 125.0)
{

comEAST = 0;
testNED = EcefToNEDPhi(TestPlane.latitude + comEAST, TestPlane.longitude, 
TestPlane.altitude, UserPlane.latitude, UserPlane.longitude, UserPlane.altitude, 
TestPlane.heading);

double aileron = LateralSeparation(testNED, comEAST, 35, UserPlane.bank, 
UserPlane.rollrate);

SimConnect_TransmitClientEvent(hSimConnect, SIMCONNECT_OBJECT_ID_USER, EVENT_AILERON_SET, 
static_cast<DWORD>(round(aileron)), SIMCONNECT_GROUP_PRIORITY_HIGHEST, 
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SIMCONNECT_EVENT_FLAG_GROUPID_IS_PRIORITY);

}
else
{

exit(0);
}

}
//test DOWN
else if (flag_test == 108)
{

double throttle = Autothrottle(800, UserPlane.velocityZ, UserPlane.accelerationZ);
SimConnect_TransmitClientEvent(hSimConnect, SIMCONNECT_OBJECT_ID_USER, EVENT_THROTTLE_SET, 
static_cast<DWORD>(round(throttle)), SIMCONNECT_GROUP_PRIORITY_HIGHEST, 
SIMCONNECT_EVENT_FLAG_GROUPID_IS_PRIORITY);

double aileron = Bankhold(0, UserPlane.bank, UserPlane.rollrate);
SimConnect_TransmitClientEvent(hSimConnect, SIMCONNECT_OBJECT_ID_USER, EVENT_AILERON_SET, 
static_cast<DWORD>(round(aileron)), SIMCONNECT_GROUP_PRIORITY_HIGHEST, 
SIMCONNECT_EVENT_FLAG_GROUPID_IS_PRIORITY);

if (flag_initial == 0 && UserPlane.simtime > 0)
{

initial_simtime = UserPlane.simtime;
flag_initial = 1;
TestPlane = UserPlane;

}
if (UserPlane.simtime - initial_simtime < 35.0)
{
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comDOWN = 0;
testNED= EcefToNEDPhi(TestPlane.latitude, TestPlane.longitude, 
TestPlane.altitude,UserPlane.latitude,UserPlane.longitude,UserPlane.altitude,TestPlane.he
ading);

double elevator = VerticalSeparation(testNED, comDOWN, 20, 
UserPlane.pitch,UserPlane.pitchrate);

SimConnect_TransmitClientEvent(hSimConnect, SIMCONNECT_OBJECT_ID_USER, EVENT_ELEVATOR_SET, 
static_cast<DWORD>(round(elevator)), SIMCONNECT_GROUP_PRIORITY_HIGHEST, 
SIMCONNECT_EVENT_FLAG_GROUPID_IS_PRIORITY);

}
else if (UserPlane.simtime - initial_simtime < 70.0)
{

comDOWN = 150;
testNED = EcefToNEDPhi(TestPlane.latitude, TestPlane.longitude, TestPlane.altitude, 
UserPlane.latitude, UserPlane.longitude, UserPlane.altitude, TestPlane.heading);

double elevator = VerticalSeparation(testNED, comDOWN, 20, UserPlane.pitch, 
UserPlane.pitchrate);

SimConnect_TransmitClientEvent(hSimConnect, SIMCONNECT_OBJECT_ID_USER, EVENT_ELEVATOR_SET, 
static_cast<DWORD>(round(elevator)), SIMCONNECT_GROUP_PRIORITY_HIGHEST, 
SIMCONNECT_EVENT_FLAG_GROUPID_IS_PRIORITY);

}
else if (UserPlane.simtime - initial_simtime < 105.0)
{

comDOWN = 0;
testNED = EcefToNEDPhi(TestPlane.latitude, TestPlane.longitude, TestPlane.altitude, 
UserPlane.latitude, UserPlane.longitude, UserPlane.altitude, TestPlane.heading);

double elevator = VerticalSeparation(testNED, comDOWN, 20, UserPlane.pitch, 
UserPlane.pitchrate);

SimConnect_TransmitClientEvent(hSimConnect, SIMCONNECT_OBJECT_ID_USER, EVENT_ELEVATOR_SET, 
static_cast<DWORD>(round(elevator)), SIMCONNECT_GROUP_PRIORITY_HIGHEST, 
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SIMCONNECT_EVENT_FLAG_GROUPID_IS_PRIORITY);

}
else
{

exit(0);
}

}
//calcolo ned se trovo drone per scriverlo su file
if (flag_dronefound == 1)
{

testNED = EcefToNEDPhi(UserPlane.latitude, UserPlane.longitude, UserPlane.altitude, 
OtherPlane.latitude, OtherPlane.longitude, OtherPlane.altitude, UserPlane.heading);

}

//comandi manuali
if (flag_decollo == 1001)
{

}

//scrivo su file di output 
if (flag_stampa == 1)
{

StampaFile();
}

}

//definisco la frequenza dell'add-on
Sleep(50);
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}

//chiusura applicazione e file output
hr = SimConnect_Close(hSimConnect);
if (flag_stampa == 1)
{

ChiudiFile();
}
printf("\nDisconnected from Prepar3D ");
system("pause");

}
else
{

printf("\nFailed to Connect to Prepar3D ");
system("pause");

}
system("pause");
return 0;

}


