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## 5170391321 : MAJOR Computer Engineering
KEYWORDS : WII REMOTE / STEREO VISION / OPTICAL-BASED MOTION
DETECTION / IR LEDS / MISSING MARKER / SYNCHRONIZATION / KALMAN FILTER

PONGSTHORN PRASERTAMPORN : LEDS MANAGEMENT FOR TWO HUMAN
ARMS MOVEMENT DETECTION WITH THE Wil CAMERA. THESIS ADVISOR :
ASST PROF. VISHNU KOTRAJARAS, Ph.D., 79 pp.

There exist many types of game controllers in the market. Initially, joysticks were
connected to game consoles. After game companies started to develop games for PC,
PC equipments such as WebCam, Mouse, and Keyboard began to see some use in
games. Other types of controllers were rare until the introduction of Nintendo’s Wii
Remote. Its movement detection capability and its relatively low price attracted many
researchers.

This thesis introduces a different way to use Wii Remotes as a game controller,
having Wii Remotes detect both arms of a player. Such usage enhances the capability
of Wii Remote considerably. Normally, Wii Remote is used to retrieve 2D positions of 4
IR points at any particular time. With an enhancement introduced in this thesis, 3D
position information of 6 IR points can be acquired. Moreover, methodologies for
reducing errors in 3D calculation and predicting missing markers are also presented.
With the proposed techniques, a system for detecting both human arms movement in
three dimensions is constructed. The system can detect most common movements

players use when playing games.

Department : Computer Engineering Student’s Signature

Field of Study : Computer Engineering Advisor’s Signature
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// Pseudo code for Position Correction by Movement Possibility

// 1T wrist is the lowest in Y-Axis, Shoulder cannot be lower than
// Elbow

it (y[wrist] < y[shoulder] && y[wrist] < y[elbow]
iT (y[shoulder] < y[elbow])
{

swapValue(elbow, shoulder);

}

//Swap Elbow <-> Shoulder when Shoulder is in front of Elbow in
//straight line

it ((Math.Abs(x[elbow] - X[shoulder]) < 2) &&
(Math.Abs(y[elbow] - y[shoulder]) < 2))
{

ifT (z[shoulder] < z[elbow])
{

swapValue(elbow, shoulder);

}

//Swap Elbow <-> Wrist when Elbow is in front of Wrist in straight
//1ine

it ((Math_.Abs(x[elbow] - x[wrist]) < 2) &&
(Math.Abs(y[elbow] - y[wrist]) < 2))
{

if (z[wrist] < z[elbow])

swapValue(elbow, wrist);
}
}
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// Pseudo code for Position Correction by Arm length ratio
private void Formularl()

{

if (Distance(shoulder-elbow) > Distance(elbow-wrist))

swapValue(wrist, shoulder);

}
}

private void Formular2()
{ //ldealDistance aaszazilianaauniunaEus
it (Math.Abs(ldealDistance(shoulder-elbow) - Distance(shoulder-

elbow)) > Math.Abs(ldealDistance(shoulder-elbow) —
Distance(shoulder-wrist)))

{

}
}

private void Formular3()

swapValue(elbow, wrist);

if (Math_Abs(ldealDistance(wrist-elbow) - Distance(wrist-elbow))
> Math.Abs(ldealDistance(wrist-elbow) —
Distance(shoulder-wrist)))

swapValue(elbow, shoulder);
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// Pseudo code for resetting all positions
for (int ind = 0; ind < 6; ind++) // sheasailéan Wii remote a1l
{
for (int ind2 = 0; ind2 < 6; ind2++)// v GuEuT LN B ey
{ /7 shvssesnidieuiy easiudnindifesisedle msneiiiiiu 2 cm lugnunu
// ﬁﬁLﬂuﬁmLﬁﬂuﬂwfiﬂﬁmmﬁmmLﬁmmmiﬁmmdnmLuﬂ'@:ﬂm?ﬁummﬁnmeﬁlmﬂ”um
ifT (Math.Abs(ActualX[ind] InitialX[ind2]) < 2 &&

Math.Abs(ActualY[ind] InitialY[ind2]) < 2 &&
Math.Abs(ActualZ[ind] InitialZ[ind2]) < 2)

resetC++;
if (ind2 == 5) reset5 = true;// smumdaasdeiioazinaniniuiiee
if (ind2 == 4) reset4 = true;// mumdaasdaiinazinanniuiiee

}
}

/ fiomddmsnumbndudhwindusudletqnlndiunu 3eeiul viedu 2qafqeiitedieraadndides
if (resetC > 3 || (resetC > 2 && resetd && resetb))
{ //incuduiduliresusiazqnanld

autoReseting();

}
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