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Cockpit Display using 3D Geographic Information

In-Joong Kim*, Ho-Yon Hwang**, Sungsu Park**

ABSTRACT

In this research, a cockpit display system using 3 dimensional geographic information
was developed. A coordinate transformation method from WGS84 to TM was first studied.
Octree data structure was used for efficient 2D and 3D graphic display. Also, a 3D
graphic engine was developed for fast display with large amount of geographic data
which can be practically used in aircraft onboard computer having low performance. This
3D engine contains additional function such as geographic and object information loading,

many kinds of camera mode, aircraft position and rotation control function, character strip
display. In the future research, actual GPS signal should be used and additional
information that can help pilot’s decision should be display.
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0.0 100.0 0.0 100.0 100.0 -45.0 90.0
200.0 110.0 200.0 100.0 100.0 -45.0 90.0
400.0 120.0 400.0 100.0 100.0 -45.0 90.0

800.0 140.0 800.0 100.0 100.0 -45.0 90.0

Fig. 14 Tunnel-in-the-sky Data File
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void AddBox(int i, float X, float Y, float Z,
float Width, float Height,
float Yaw, float Pitch);
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struct OneBox{

VECTORS3 Center;

VECTORS3 Cornerl4];

2

class CTIS
{
private:
FILE *m_fp;
int m_Count;
OneBox *m_SkyBox;
float m_StartX, m_StartY, m_StartZ;
void AddBox(int i, float X, float Y, float Z,
float Width, float Height,
float Yaw, float Pitch);
void rotate_global_axis_Y(VECTOR3 #*vtx, float ang);
void rotate_global_axis_X(VECTOR3 #*vtx, float ang);
public:
CTISO;
“CTISO;

void LoadFromFile(char #*);

void Draw(float Height);

Fig. 15 CTIS Class Header

void CTIS:rotate_global_axis_Y(VECTOR3 #vtx, float ang)
{
if(ang != 0)
{
double cs=cos(ang*__TORAD);
double sn=sin(ang*__TORAD);
double tmp = vtx—>Xx;
VEX=>X = CS*¥VIX->X — sn*vix->z;
vtx—>z = sn*tmp + cs*vtx->7z;

}

void CTIS:rotate_global_axis_X(VECTOR3 *vtx, float ang)
{
if(ang != 0)
{
double cs=cos(ang*__TORAD);
double sn=sin(ang*__TORAD);
double tmp = vtx->7z;
VIX—>7 = ¢cS$*VEX—>Z - sn*vtx—>y;
VEX—->y = sn#tmp + cS*vtx—>y;

Fig. 16 Tunnel-in-the-sky rotation function
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