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ABSTRACT

In order to practice driving, the driver needs a trainer and also a car. Many times the driver cannot
find a car to practice because of some reasons, moreover if the driver has not prepare enough driving skill for
performing the real driving license test, he may fail the test and waste the time for retest.

The Driving Simulator Project is the system that simulates the real driving environment to the driver,
by developing 3D simulator program which gets input from devices. Devices compose of steering wheel,
accel, brake, clutch and manual gear. These devices operates with the program for simulating 3D graphic to
the display monitor which shows driver’s view looks into the road. This enables the new driver can practice
before doing the real test.

Program parts is developed by C++, 3D multimedia is developed by DirectX and uses DirectSound
to play the sound. Input is get by DirectInput through Game Port, brings input value to calculate in program

and simulate 3D graphic to the driver.
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3 918az1duAvINAT CD3DApplication
class CD3DApplication
{
protected:
CD3DEnumeration m_d3dEnumeration;

CD3DSettings  m_d3dSettings;

// Internal variables for the state of the app

- bool m_bWindowed;
bool m_bActive;
bool m_bDeviceLost;
bool m_bMinimized;
bool m_bMaximized;
bool m_bIgnoreSizeChange;
bool m_bDeviceObjectsInited;
bool m_bDeviceObjectsRestored;

// Internal variables used for timing
bool m_bFrameMoving;

bool m_bSingleStep;

// Internal error handling function

HRESULT DisplayErrorMsg( HRESULT hr, DWORD dwType );

// Internal functions to manage and render the 3D scene
static bool ConfirmDeviceHelper( D3DCAPS9* pCaps,
VertexProcessingType vertexProcessingType, DSADFORMAT backBufferFormat );
void BuildPresentParamsFromSettings();
bool FindBestWindowedMode( bool bRequireHAL, bool bRequireREF );
bool FindBestFullscreenMode( bool bRequireHAL, bool bRequireREF );



HRESULT ChooselnitialD3DSettings();
HRESULT Initialize3DEnvironment();
HRESULT HandlePossibleSizeChange();
HRESULT Reset3DEnvironment();
HRESULT ToggleFullscreen();

HRESULT ForceWindowed();

HRESULT UserSelectNewDevice();

void Cleanup3DEnvironment();
HRESULT Render3DEnvironment();

virtual HRESULT AdjustWindowForChange();

virtual void UpdateStats();

protected:
// Main objects used for creating and rendering the 3D scene

D3DPRESENT PARAMETERS m_d3dpp; // Parameters for CreateDevice/Reset

HWND m_hWnd; // The main app window

HWND m_hWndFocus; // The D3D focus window (usually same as m_hWnd)
HMENU m_hMenu; // App menu bar (stored here when fullscreen)
LPDIRECT3DY9 m pD3D; /I ' The main D3D object

LPDIRECT3DDEVICE9 m_pd3dDevice; /f The D3D rendering device
D3DCAPS9 m_d3dCaps; // Caps for the device
D3DSURFACE_DESC m_d3dsdBackBuffer; // Surface desc of the backbuffer

DWORD m_dwCreateFlags; // Indicate sw or hw vertex processing
DWORD m_dwWindowStyle;  // Saved window style for mode switches
RECT m_rcWindowBounds; // Saved window bounds for mode switches
RECT m_rcWindowClient; //Saved client area size for mode switches

// Variables for timing

FLOAT m_fTime; // Current time in seconds

FLOAT m_fElapsedTime; // Time elapsed since last frame
FLOAT m_fFPS; // Instanteous frame rate

TCHAR m_strDeviceStats[90];// String to hold D3D device stats

TCHAR m_strFrameStats[90]; // String to hold frame stats
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/I Overridable variables for the app

TCHAR* m_strWindowTitle; // Title for the app's window

DWORD m_dwCreationWidth; // Width used to create window

DWORD m_dwCreationHeight; // Height used to create window

bool m_bShowCursorWhenFullscreen; // Whether to show cursor when fullscreen
bool m_bClipCursorWhenFullscreen; / Whether to limit cursor pos when fullscreen
bool m_bStartFullscreen; // Whether to start up the app in fullscreen mode

/1 Overridable functions for the 3D scene created by the app
virtual HRESULT ConfirmDevice(D3DCAPS9*, DWORD,D3DFORMAT) { return S_OK; }

virtual HRESULT OneTimeSceneInit() { return S_OK; }
virtual HRESULT InitDeviceObjects() {return S_OK; }
virtual HRESULT RestoreDeviceObjects() { return S_OK; }
virtual HRESULT FrameMove() { return S_OK; }
virtual HRESULT Render() {return S OK;}
virtual HRESULT InvalidateDeviceObjects() { returm S_OK; }
virtual HRESULT DeleteDeviceObjects() { return S_OK; }
virtual HRESULT FinalCleanup() {retum S_OK; }
public:

// Functions to create, run, pause, and clean up the application

virtual HRESULT Create( HINSTANCE hinstance );

virtual INT  Run();

virtual LRESULT MsgProc( HWND hWnd, UINT uMsg, WPARAM wParam, LPARAM IParam )
virtual void Pause( bool bPause );

virtual ~CD3DApplication() {}

// Internal constructor
CD3DApplication();
15
2 51902108AUBIAA1E CMyD3DApplication
class CMyD3DApplication : public CD3DApplication
{
BOOL m_bLoadingApp; /I TRUE, if the app is loading
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CD3DFont* m_pFont; // Font for drawing text

ClnputDeviceManager* m_plInputDeviceManager; // DirectInput device manager
DIACTIONFORMAT m_diafGame; /I Action format for game play
LPDIRECT3DSURFACE9 m_pDIConfigSurface; // Surface for config'ing DInput devices

Userlnput m_Userlnput; // Struct for storing user input
FLOAT m_fSoundPlayRepeatCountdown; // Sound repeat timer
CMusicManager* m_pMusicManager, /I DirectMusic manager class
CMusicSegment* m_pBounceSound; // Bounce sound
FLOAT m_fWorldRotX; /I'World rotation state X-axis
FLOAT m_fWorldRotY; /I'World rotation state Y-axis

bool m_bClearSW;

bool m_bClearSW2;

Y,
// Additional variables //
NN

/I Object from class

CCar* m_pCar; /

Represent car parameters

CCamera* m_pCamera;

// Vertex buffer

IDirect3DVertexBuffer9* m_pTerrainVB;
IDirect3DVertexBuffer9* m_pSkyboxVB;
IDirect3DVertexBuffer9* m_pMirrorVB;
IDirect3DVertexBuffer9* m_pConsoleVB;

/l Xfiles
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ID3DXMesh*

CD3DMesh*

Car body
CD3DMesh*

bridge
CD3DMesh*

house
CD3DMesh*
CD3DMesh*
CD3DMesh*
CD3DMesh*
CD3DMesh*
CD3DMesh*
CD3DMesh*
CD3DMesh*
CD3DMesh*

/I Bounding box
BoundingBox
BoundingBox

/I Texture

IDirect3DTexture9*
IDirect3DTexture9*
IDirect3DTexture9*
IDirect3DTexture9*
IDirect3DTexture9*
IDirect3DTexture9*
IDirect3DTexture9*
IDirect3DTexture9*
IDirect3DTexture9*
IDirect3DTexture9*

IDirect3DTexture9*

m_pWall[25];

m_pCarbody;

m_pBridge;

m_pHousel;

m_pGrandStand;
m_pWhiteBlock;
m_pRedBlock;
m_pPalace;
m_pConcreteBlock;
m_pWireFence;
m_pFencel;
m_pGate;

m_pWalll;

m_sBoundingWall[25];

m_sBoundingBridge;

m_pTopSkyboxTexture;
m_pFrontSkyboxTexture;
m_pLeftSkyboxTexture;
m_pRightSkyboxTexture;
m_pBackSkyboxTexture;
m_pConsoleTexture;
m_pGrassTexture;
m_pShortRoadTexture;
m_pCornerRoadTexture;
m_pRoadTexture;

m_pLeftRightTexture;
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// Others
DWORD m_dwAppState; // Current

state the app is in

D3DXVECTOR3 m_vPos; // Current
position
TCHAR m_strProfilePath[MAX_PATH]; /l Use for set current
directory

TCHAR m_strCurrentWorkingDir[MAX_PATH];

FLOAT m_f{RotationY; // Current
direction

FLOAT m_{BridgeAngle;

INT m_iTimeDelay;

BOOL m_bPass;

BOOL EngineCheck; // For Checking

ON/OFF Engine completely
INT OldGear;
/I For Checking Clutch is press before gear is changed
FLOAT Vv;

// real velocity to move car

INT Accel;

INT Brake;

INT ClutchCounter;

INT GearTemp;

INT GearTemp2,

INT _ Old1;

INT Oldz;

INT Old3;

BOOL Flag;

INT RPM,;

INT ' Direction;
protected:

virtual HRESULT OneTimeScenelnit();



virtual HRESULT InitDeviceObjects();

virtual HRESULT RestoreDeviceObjects();

virtual HRESULT InvalidateDeviceObjects();

virtual HRESULT DeleteDeviceObjects();

virtual HRESULT Render();

virtual HRESULT FrameMove();

virtual HRESULT FinalCleanup();

virtual HRESULT ConfirmDevice( D3DCAPS9*, DWORD, D3DFORMAT );
VOID Pause( bool bPause );

HRESULT RenderText();

HRESULT InitInput( HWND hWnd );
void UpdateInput( UserInput* pUserlnput );

void CleanupDirectInput();

HRESULT InitAudio( HWND hWnd );

VOID ReadSettings();
VOID WriteSettings();

TN
// Additional functions //
TN

HRESULT RenderFrame();

HRESULT RenderBackMirror();

HRESULT RenderLeftMirror();

HRESULT RenderRightMirror();

VOID UpdateCarParam();

bool ComputeBoundingBox(ID3DXMesh* mesh, BoundingBox* box);

bool ComputeBoundingSphere(ID3DXMesh* mesh, BoundingSphere* sphere);
bool isHit();

bool OnBridge();

19



void MovementOanidge();
void EngineOFF();

bool CalAccel(int parameter);

public:
LRESULT MsgProc( HWND hWnd, UINT msg, WPARAM wParam, LPARAM IParam );
CMyD3DApplication();
virtual ~CMyD3DApplication();

HRESULT InputAddDeviceCB( ClnputDeviceManager::Devicelnfo* pDevicelnfo, const
DIDEVICEINSTANCE* pdidi );

static HRESULT CALLBACK StaticInputAddDeviceCB( CInputDeviceManager::DeviceIlnfo*
pDevicelnfo, const DIDEVICEINSTANCE* pdidi, LPVOID pParam );

BOOL ConfigureInputDevicesCB( IUnknown* pUnknown );

static BOOL CALLBACK StaticConfigurelnputDevicesCB( IUnknown* pUnknown, VOID*
pUserData );
¥

3 51Ua$1§ﬂﬂﬂm\3ﬂa1ﬁ CD3DFont

class CD3DFont

{
TCHAR m_strFontName[80]; // Font properties
DWORD m_dwFontHeight;

DWORD m_dwFontFlags;

LPDIRECT3DDEVICE9  m_pd3dDevice; // A D3DDevice used for rendering
LPDIRECT3DTEXTURE9 m pTexture; // The d3d texture for this font
LPDIRECT3DVERTEXBUFFER9 m pVB; // VertexBuffer for rendering text
DWORD m_dwTexWidth; /l Texture dimensions

DWORD m_dwTexHeight;

FLOAT m_fTextScale;

FLOAT m_fTexCoords[128-32][4];

DWORD m_dwSpacing; // Character pixel spacing per side
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// Stateblocks for setting and restoring render states
LPDIRECT3DSTATEBLOCKY m_pStateBlockSaved;
LPDIRECT3DSTATEBLOCKY m_pStateBlockDrawText;

public:
/1 2D and 3D text drawing functions
HRESULT DrawText( FLOAT x, FLOAT y, DWORD dwColor,
const TCHAR* strText, DWORD dwFlags=0L );
HRESULT DrawTextScaled( FLOAT x, FLOAT y, FLOAT z,
FLOAT fXScale, FLOAT fYScale, DWORD dwColor,
const TCHAR* strText, DWORD dwFlags=0L );
HRESULT Render3DText( const TCHAR* strText, DWORD dwFlags=0L );

// Function to get extent of text

HRESULT GetTextExtent( const TCHAR* strText, SIZE* pSize );

// Initializing and destroying device-dependent objects

HRESULT InitDeviceObjects( LPDIRECT3DDEVICE9 pd3dDevice );
HRESULT RestoreDeviceObjects();

HRESULT InvalidateDeviceObjects();

HRESULT DeleteDeviceObjects();

// Constructor / destructor
CD3DFont( const TCHAR* strFontName, DWORD dwHeight, DWORD dwFlags=0L );
~CD3DFont();

4 5700219UAV0INAA ClnputDeviceManager

class CInputDeviceManager

{
public:
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struct Devicelnfo

{
LPDIRECTINPUTDEVICES pdidDevice;
LPVOID pParam;

¥

typedef HRESULT (CALLBACK
*LPDIMANAGERCALLBACK)(CInputDeViceManager::DeviceInfo* pDevicelnfo, const
DIDEVICEINSTANCE* pdidi, LPVOID);

private:
BOOL m_bCleanupCOM;
HWND m_hWnd;
TCHAR* m_strUserName;

LPDIRECTINPUTS m_pDI;

Devicelnfo* m_pDevices;
DWORD m_dwMaxDevices;
DWORD m_dwNumDevices;

DIACTIONFORMAT m_diaf;

LPDIMANAGERCALLBACK m_AddDeviceCallback;
LPVOID m_AddDeviceCall_backParam;

public:

// Device control

HRESULT AddDevice( const DIDEVICEINSTANCE* pdidi, LPDIRECTINPUTDEVICES
pdidDevice );

HRESULT GetDevices( DeviceInfo** ppDevicelnfo, DWORD* pdwNumDevices );

HRESULT ConfigureDevices( HWND hWnd, IlUnknown* pSurface, VOID* pCallback, DWORD
dwFlags, LPVOID pvCBParam );

VOID UnacquireDevices();

VOID SetFocus( HWND hWnd );
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// Construction

HRESULT SetActionFormat( DIACTIONFORMAT& diaf, BOOL bReenumerate );

HRESULT Create( HWND hWnd, TCHAR* strtUserName, DIACTIONFORMAT& diaf,
LPDIMANAGERCALLBACK AddDeviceCallback, LPVOID pCallbackParam );

ClInputDeviceManager();
~ClInputDeviceManager();
¥

5 3100LIBUAYEIAT T CMusicManager
class CMusicManager
¢
protected:
BOOL m_bCleanupCOM,;
IDirectMusicLoader8*  m_pLoader;
IDirectMusicPerformance8* m_pPerformance;
IDirectSound3DListener* m_pDSListener;
DS3DLISTENER - m_dsListenerParams; /I Listener properties

public:
CMusicManager();
~CMusicManager();

inline IDirectMusicLoader8*  GetLoader()  { return m pLoader; }
inline IDirectMusicPerformance8* GetPerformance() { return m_pPerformance; }
inline IDirectSound3DListener* GetListener() { return m _pDSListener; }

IDirectMusicAudioPath8* GetDefaultAudioPath();

HRESULT Initialize( HWND hWnd, DWORD dwPChannels = 128, DWORD dwDefaultPathType =
DMU S_APATH_DYNAMIC STEREO, LPDIRECTSOUND pDS =NULL );

HRESULT SetSearchDirectory( const TCHAR* strMediaPath );
VOID CollectGarbage();
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VOID  StopAll();

HRESULT CreateSegmentFromFile( CMusicSegment** ppSegment, TCHAR* strFileName,
BOOL bDownloadNow = TRUE, BOOL bIsMidiFile = FALSE );
HRESULT Create3DSegmentFromFile( C3DMusicSegment** ppSegment, TCHAR* strFileName,
BOOL bDownloadNow = TRUE, BOOL bIsMidiFile = FALSE,
IDirectMusicAudioPath8* p3DAudioPath = NULL );
HRESULT CreateScriptFromFile( CMusicScript** ppScript, TCHAR* strFileName );

HRESULT CreateChordMapFromFile( IDirectMusicChordMap8** ppChordMap, TCHAR*
strFileName );

HRESULT CreateStyleFromFile( IDirectMusicStyle8** ppStyle, TCHAR* strFileName );

HRESULT GetMotifFromStyle( IDirectMusicSegment8** ppMotif, TCHAR* strStyle, TCHAR*

wstrMotif');

HRESULT CreateSegmentFromResource( CMusicSegment** ppSegment, TCHAR* strResource,
TCHAR* strResourceType,
BOOL bDownloadNow = TRUE, BOOL bIsMidiFile = FALSE );

VOID Set3DParameters( FLOAT fDistanceFactor, FLOAT fDopplerFactor, FLOAT fRolloffFactor );
3

6 91UAIDUAUDINA T CMusicSegment

class CMusicSegment

{

protected:
IDirectMusicSegment8* m_pSegment;
IDirectMusicLoader8*  m_pLoader;
IDirectMusicPerformance8* m_pPerformance;
IDirectMusicAudioPath8* m_pEmbeddedAudioPath;
BOOL m_bDownloaded;

public:

CMusicSegment( IDirectMusicPerformance8* pPerformance,



IDirectMusicAudioPath8* pAudioPath = NULL );

IDirectMusicLoader8* pLoader,
IDirectMusicSegment8* pSegment );

virtual ~CMusicSegment();

inline IDirectMusicSegment8* GetSegment() { return m _pSegment; }

HRESULT GetStyle( IDirectMusicStyle8** ppStyle, DWORD dwStyleIndex = 0 );

HRESULT SetRepeats( DWORD dwRepeats );

virtual HRESULT Play( DWORD dwFlags = DMUS_SEGF_SECONDARY,

HRESULT Stop( DWORD dwFlags =0 );

HRESULT Download( IDirectMusicAudioPath8* pAudioPath =NULL ),
HRESULT Unload( IDirectMusicAudioPath8* pAudioPath = NULL );

BOOL IsPlaying();

7 510921DUAUDIAATE CCar

class CCar

{

public:

>
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CCar(){ m_fWheelDirection = 0; m_fVelocity = 0.00f; m_iAccel = 0; m_iGear = 0; EngineState =

false; m_iRPM = 0; m_fDirection = 0;};

public:

D3DXVECTOR3 m_vFrontLeft;
D3DXVECTOR3 m_vFrontRight;
D3DXVECTOR3 m_vBackLeft;
D3DXVECTOR3 m_vBackRight;
D3DXVECTOR3 m_vCurrentPos;
FLOAT  m_fWheelDirection;

FLOAT m_fVelocity;
int m_iAccel;
int m_iGear;

int m_iRPM,;



BOOL m_fDirection;
CD3DMesh* m_pCar;
BOOL EngineState;

8 51982I10UAYDINAE CCamera
class CCamera

{
public:

CCamera();
~CCamera();

void strafe(float units); // left/right
void fly(float units);  // up/down

void walk(float units); // forward/backward

void pitch(float angle); // rotate on right vector
void yaw(float angle); // rotate on up vector

void roll(float angle); // rotate on look vector

void getViewMatrix(D3DXMATRIX* V);
void getPosition(D3DXVECTOR3 * pos);
void setPosition(D3DXVECTOR3* pos);

void getRight(D3DXVECTOR3* right);
void getUp(D3DXVECTOR3* up);
void getLook(D3DXVECTOR3* look);
public:
D3DXVECTOR3 m_vRight;
D3DXVECTOR3 m_vUp;
D3DXVECTOR3 m_vLook;
D3DXVECTOR3 m_vPos;



9 51U21DUAUDIAAIT CD3DMesh

class CD3DMesh

{

public:

TCHAR m_strName[512];

LPD3DXMESH m_pSysMemMesh; // SysMem mesh, lives through resize

LPD3DXMESH m_pLocalMesh; // Local mesh, rebuilt on resize

DWORD m_dwNumMaterials; // Materials for the mesh
D3DMATERIAL9*  m pMaterials;
LPDIRECT3DTEXTURE9* m pTextures;

bool m_bUseMaterials;

public:

// Rendering
HRESULT Render( LPDIRECT3DDEVICEY pd3dDevice,
bool bDrawOpaqueSubsets = true,

bool bDrawAlphaSubsets = true );

/l Mesh access
LPD3DXMESH GetSysMemMesh() { return m _pSysMemMesh; }
LPD3DXMESH GetLocalMesh() { return m_pLocalMesh; }

// Rendering options
void UseMeshMaterials( bool bFlag ) { m_bUseMaterials = bF lag; }
HRESULT SetFVF( LPDIRECT3DDEVICEY pd3dDevice, DWORD dwFVF );

// Initializing
HRESULT RestoreDeviceObjects( LPDIRECT3DDEVICE9 pd3dDevice );

HRESULT InvalidateDeviceObjects();

// Creation/destruction
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HRESULT Create( LPDIRECT3DDEVICE9 pd3dDevice, TCHAR* strFilename );

HRESULT Create( LPDIRECT3DDEVICE9 pd3dDevice, LPDIRECTXFILEDATA pFileData );
HRESULT Destroy();

CD3DMesh( TCHAR* strName = _T("CD3DFile_Mesh") );
virtual ~CD3DMesh();
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