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VIRTUAL WORLD NAVIGATION SYSTEM USING A BICYCLE

Nont Kanungsukkasem
Boonchoo Sumatauksorn
Dr. Somsak Walairacht Advisor

Somkiat Wangsiripitak Co-Advisor

ABSTRACT

Nowadays, Computation power of the computer has been rapidly increased. The simulated
virtual world can be easily created by personal computer. However, conventional input/output devices,
such as keyboards or mice, do not allow users to control.the virtual world as natural as in the real world.
Therefore, in this thesis are propose a navigation system for the simulated virtual world using a bicycle.
The user can navigate into the 3-D virtual world as he or she did in the real world.

The content of the thesis can be divided into 2 main parts. First part is describing about the
development of the software. The second part explains about the implementation of hardware system
including the part of generating user’s feedback.

The system is designed based on Windows operating system with DirectX library for graphics
display. Software is implemented by using Microsoft Visual C++. One user is allowed to operate the
system by riding on a real bicycle. He or she can rides quickly or slowly and turn left or right as in the
real world. On the computer display the user can see the view of the virtual world changing according to
how the user is riding the bicycle. When the virtual bicycle collides with the virtual objects, the user can

sense which represents a kind of feedback occurred from the virtual world.
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Signal Register Signal Buffer anyaEMsIvau
Name bit Pin Pin
Data bit 4 D4 6 6a | dedayanaliauquuemes
Select S4 13 ISB .| 31 “fyfmmmmnd’:umnﬁaums‘iﬁum%ﬂimu
PaperEnd S5 12 16B
nAck S6 11 14B | S5, S6 uagsS7 AN ILATINABUAIED
Busy S7 10 15B

(D = Data port, S = Status port, A = BufferA (output from parallel port), B = BufferB (input to parallel port))
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m_pMeshWorld = new CMesh(m_pD3DDevice, "myworld2.x")
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if(Rvary == 32)
{
g_fAngleY = CenterAngle + 2*ROTATION_SPEED;
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niuluduneumsade View Matrix 15192 1974091 D3DXMatrixRotationY () 1Hoer514
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D3DXMatrixRotationY(&matRotationY, D3DXToRadian(g_fAngleY));
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- g fPosX -= sinf(D3DXToRadian(g_fAngleY)) * cosf{D3DXToRadian(g_fAngleX)) *
MOVING_SPEED

- g fPosY +=sinf(D3DXToRadian(g_fAngleX)) * MOVING_SPEED;

- g fPosZ += cosfiD3DXToRadian(g fAngleY)) * cosfiD3DXToRadian(g fAngleX)) *
MOVING_SPEED;

gy flumsgua cos vosywseuuny x €1 lilidwmialuiuanau x uay z daue
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- g_fPosX +=sinf(D3DXToRadian(g_fAngleY)) * cosfiD3DXToRadian(g_fAngleX)) *
MOVING_SPEED;

- g_fPosY -= sinf(iD3DXToRadian(g_fAngleX)) * MOVING SPEED;

- g_fPosZ -= cosf{D3DXToRadian(g_fAngleY)) * cosfiD3DXToRadian(g_fAngleX)) *
MOVING_SPEED;



30

a4 A 24y a Y g A o 4 9 = 4 4

andanilafidesintsandnde Welimsi@erdnoviuazlimsnasuil Auseuny y

{ u’/’ J < = { 1w 4
vzdeu/aenlUdrondautian s CenterAngle Avzdputlaoulidrsunafiiiudae msiziteisa

& v g ¥ A a g & 3 d = a '
penduliasaniiowauuds yuiswiunznldou lsn@y

if(Rvary == 32)

{
g fAngleY = CenterAngle + 2¥ROTATION_SPEED;
CenterAngle = CenterAngle + 2*ROTATION_SPEED;
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vecEyePoint = D3DXVECTOR3(g_fPosX, g fPosY, g fPosZ);

vecLookatPoint = D3ADXVECTOR3(g_fPosX, g fPosY, g_fPosZ + 0.1f);

vecUp = D3DXVECTOR3(0.0f, 1.0f, 0.00);

D3DXMatrixLookAtLH(&matView, &vecEyePoint, &vecLookatPoint, &vecUp);
nnvhidenitllswy am3nd fifnvnmsmyuseunny x uaz y idnaldeunihil
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D3DXMatrixMultiply(&matView, &matView, &matRotation);
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