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<!--
******************************************************************************
* @file      : Orientation.html
* @author    : Kyunghwan Yoo
* @version   : V1.0
* @date      : 2015/10/12
* @brief     : Orientation
******************************************************************************
* @attention : Html, Java7u17, JavaScript, Mathematics, Live3D
******************************************************************************
-->
<body oncontextmenu='return false' ondragstart='return 
false'><STYLE>DIV{width:100%;height:100%;}input{width:50;}</STYLE><TABLE width=100% 
height=100% cellSpacing=0 cellPadding=0><TR><TD vAlign=center align=middle><DIV id=P 
name=P style='height:100%'></DIV></TD></TR></TABLE><SCRIPT language=JavaScript>
var IV="", DV="", IP="";
var r1=36,R=500;

DV+="RAD2DEG -> 180/Pi, DEG2RAD -> Pi/180,";
DV+="XEx -> 50, XEy ->  0, XEz ->  0, YEx ->  0, YEy -> 50, YEz ->  0, ZEx ->  0, ZEy ->  
0, ZEz -> 50,";
DV+="dd->30,";
var Sw=850, Sh=425;
IP+="RGBColor[.0,.0,.0],Line[{{-"+Sw+","+Sh+",0},{"+Sw+","+Sh+",0},{"+Sw+",-"+Sh+",0},{-"+
Sw+",-"+Sh+",0},{-"+Sw+","+Sh+",0}}],";

var P0y = 350, P1y = 190, P2y = -30, P3y = -250;
IP+="Text[\"Z→Y→X Local_Axis\",{300,"+P0y+"+10,0}],";
IP+="Text[\"X→Y→Z Global_Axis\",{300,"+P0y+"-10,0}],";

IV+="P1x->-500,P1y-> "+P1y+",";
IP+="Point[{P1x,P1y,0}],Text[\"RM,Q -> EV,VA,VB\",{P1x-100,P1y,0},{1,0}],";
IV+="P2x->-500,P2y-> "+P2y+",";
IP+="Point[{P2x,P2y,0}],Text[\"EV,VA,AB\",{P2x-100,P2y,0},{1,0}],";
IV+="P3x->-500,P3y-> "+P3y+",";
IP+="Point[{P3x,P3y,0}],Text[\"AB\",{P3x-100,P3y,0},{1,0}],";

IV+="CAB->"+P2y+",";
DV+="CAB->If[CAB>"+(P2y+P3y)/2+","+P2y+","+P3y+"],";
IP+="Line[{{-260,"+P2y+",0},{-260,"+P3y+",0}}],Point[{-260,CAB,0}],";

/////////////////// Calcate V
ctrlRPY("EV",-120,45,-20); vCtrlRPY("EV",P0y);
cRPY2RM("EV","erEV");
cRM2AA("erEV","raEV");
cRM2Q("erEV","rqEV");
cAA2Q("raEV","aqEV");

/////////////////// Calcate A
ctrlRPY("VA", 0,0,0); vCtrlRPY("VA",P1y);
cRPY2RM("VA","erVA"); vRotationMatrix("erVA","RPY2RM",350,P1y);
cRM2RPY("erVA","reVA"); vRPY("reVA","RM2RPY",250,P1y-100);
cRM2AA("erVA","raVA"); vAxisAngle("raVA","RM2AA",350,P1y-100);
cRM2Q("erVA","rqVA"); vQuaternion("rqVA","RM2Q",500,P1y);
cAA2Q("raVA","aqVA"); vQuaternion("aqVA","AA2Q",500,P1y-100);
cQ2RM("aqVA","q2rVA"); vRotationMatrix("q2rVA","Q2RM",650,P1y);
cAA2RM("raVA","arVA"); vRotationMatrix("arVA","AA2RM",650,P1y-100);
cQ2RPY("aqVA","qeVA"); vRPY("qeVA","Q2RPY",750,P1y);

/////////////////// Calcate B
ctrlRPY2("VB","CAB<"+(P2y+P3y)/2,"reVAB", 0,0,0); vCtrlRPY("VB",P2y);
cRPY2RM("VB","erVB"); vRotationMatrix("erVB","RPY2RM",350,P2y);
cRM2RPY("erVB","reVB"); vRPY("reVB","RM2RPY",250,P2y-100);
cRM2AA("erVB","raVB"); vAxisAngle("raVB","RM2AA",350,P2y-100);
cRM2Q("erVB","rqVB"); vQuaternion("rqVB","RM2Q",500,P2y);
cAA2Q("raVB","aqVB"); vQuaternion("aqVB","AA2Q",500,P2y-100);
cQ2RM("aqVB","q2rVB"); vRotationMatrix("q2rVB","Q2RM",650,P2y);
cAA2RM("raVB","arVB"); vRotationMatrix("arVB","AA2RM",650,P2y-100);
cQ2RPY("aqVB","qeVB"); vRPY("qeVB","Q2RPY",750,P2y);

/////////////////// Calcate AB
ctrlRPY2("AB","CAB>"+(P2y+P3y)/2,"reAVB", 0,0,0); vCtrlRPY("AB",P3y);
cRPY2RM("AB","erAB"); vRotationMatrix("erAB","RPY2RM",350,P3y);
cRM2RPY("erAB","reAB"); vRPY("reAB","RM2RPY",250,P3y-100);
cRM2AA("erAB","raAB"); vAxisAngle("raAB","RM2AA",350,P3y-100);
cRM2Q("erAB","rqAB"); vQuaternion("rqAB","RM2Q",500,P3y);
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cAA2Q("raAB","aqAB"); vQuaternion("aqAB","AA2Q",500,P3y-100);
cQ2RM("aqAB","q2rAB"); vRotationMatrix("q2rAB","Q2RM",650,P3y);
cAA2RM("raAB","arAB"); vRotationMatrix("arAB","AA2RM",650,P3y-100);
cQ2RPY("aqAB","qeAB"); vRPY("qeAB","Q2RPY",750,P3y);

/////////////////// Axis EV
cRM2XYZ("erEV","rxEV"); mXYZ("rxEV",0.00005,0.8,0,2,"P1x","P1y");
cQ2XYZ ("aqEV","qxEV"); mXYZ("qxEV",0.00005,0.8,0,2,"P2x","P2y");

mXYZ("E",0.00003,0.7,0,2,"P3x","P3y");
cRM2RPY("erEV","reEV"); vRPY("reEV","EV",-650,P0y);

/////////////////// Axis EA
cRM_Dot("erEV","erVA","erEA");
cRM2RPY("erEA","reEA"); vRPY("reEA","EA",-500,P0y);
cRM2XYZ("erEA","rxEA"); mXYZ("rxEA",0.005,1.0,0.1,1,"P1x","P1y");

cQ_Product("aqEV","aqVA","aqEA");
cQ2XYZ("aqEA","qxEA"); mXYZ("qxEA",0.005,1.0,0.1,1,"P2x","P2y");
cQ_Product("rqEV","rqVA","rqEA");
cQ2XYZ("rqEA","rqxEA"); mXYZ("rqxEA",0.002,1.0,0.1,1.2,"P2x","P2y");

/////////////////// Axis EB
cRM_Dot("erEV","erVB","erEB");
cRM2RPY("erEB","reEB"); vRPY("reEB","EB",-350,P0y);
cRM2XYZ("erEB","rxEB"); mXYZ("rxEB",0.003,1.0,0.4,1.2,"P1x","P1y");

cQ_Product("aqEV","aqVB","aqEB");
cQ2XYZ("aqEB","qxEB"); mXYZ("qxEB",0.003,1.0,0.4,1.2,"P2x","P2y");

/////////////////// Axis AB
cRM_Dot("erEA","erAB","erEAB");
cRM2XYZ("erEAB","rxEAB"); mXYZ("rxEAB",0.003,1.0,0.4,1.2,"P1x","P1y");

/////////////////// Inverse
// VAxAB>>VB
cRM_Dot("erVA","erAB","erVAB");
cRM2RPY2("erVAB","reVAB"); vRPY("reVAB","VAR.ABR>>VBR",-300,P2y);
cRM_Dot("erEV","erVAB","erEVAB");
cRM2XYZ("erEVAB","rxEVAB"); mXYZ("rxEVAB",0.008,1.0,0.4,0.3,"P1x","P1y");

cQ_Product("aqEA","aqAB","aqVAB");
cQ2XYZ("aqVAB","qxVAB"); mXYZ("qxVAB",0.008,1.0,0.4,0.3,"P2x","P2y");
cQ_Product("rqEA","rqAB","rqVAB");
cQ2XYZ("rqVAB","rqxVAB"); mXYZ("rqxVAB",0.01,1.0,0.4,0.2,"P2x","P2y");

// AVxVB>>AB
cRM_Transpose("erVA","erAV");
cRM_Dot("erAV","erVB","erAVB");
cRM2RPY2("erAVB","reAVB"); vRPY("reAVB","AVR.VBR>>ABR",-300,P3y);
cRM2XYZ("erAVB","rxAVB"); mXYZ("rxAVB",0.003,1.0,0.4,1.2,"P3x","P3y");

cQ_Conjugate("aqVA","aqAV");
cQ_Product("aqAV","aqVB","aqAVB");
cQ2XYZ("aqAVB","qxAVB"); mXYZ("qxAVB",0.008,1.0,0.4,0.3,"P3x","P3y");
cQ_Conjugate("rqVA","rqAV");
cQ_Product("rqAV","rqVB","rqAVB");
cQ2XYZ("rqAVB","rqxAVB"); mXYZ("rqxAVB",0.01,1.0,0.4,0.2,"P3x","P3y");

cQ2RPY("rqAVB","qeAVB"); vRPY("qeAVB","VBq x AVq>>ABq",-300,P3y-100);

/////////////////////////////////////////////////////////////////////////////////////////
// Function
/////////////////////////////////////////////////////////////////////////////////////////
function ctrlRPY(N,r,p,y)
{

IV+="c"+N+"R ->"+r+", c"+N+"P ->"+p+", c"+N+"Y ->"+y+",";
DV+="c"+N+"R -> Round[((ArcTan[Tan[c"+N+"R*DEG2RAD/2]]*2)*RAD2DEG)*1]/1, "+N+"R -> 
c"+N+"R*DEG2RAD,";
DV+="c"+N+"P -> Round[((ArcTan[Tan[c"+N+"P*DEG2RAD/2]]*2)*RAD2DEG)*1]/1, "+N+"P -> 
c"+N+"P*DEG2RAD,";
DV+="c"+N+"Y -> Round[((ArcTan[Tan[c"+N+"Y*DEG2RAD/2]]*2)*RAD2DEG)*1]/1, "+N+"Y -> 
c"+N+"Y*DEG2RAD,";

}

function ctrlRPY2(N,c,C,r,p,y)
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{
IV+="d"+C+"R ->"+r+", d"+C+"P ->"+p+", d"+C+"Y ->"+y+",";
IV+="c"+N+"R ->"+r+", c"+N+"P ->"+p+", c"+N+"Y ->"+y+",";
DV+="c"+N+"R -> 
Round[((ArcTan[Tan[If["+c+",d"+C+"R,c"+N+"R]*DEG2RAD/2]]*2)*RAD2DEG)*1]/1, "+N+"R -> 
c"+N+"R*DEG2RAD,";
DV+="c"+N+"P -> 
Round[((ArcTan[Tan[If["+c+",d"+C+"P,c"+N+"P]*DEG2RAD/2]]*2)*RAD2DEG)*1]/1, "+N+"P -> 
c"+N+"P*DEG2RAD,";
DV+="c"+N+"Y -> 
Round[((ArcTan[Tan[If["+c+",d"+C+"Y,c"+N+"Y]*DEG2RAD/2]]*2)*RAD2DEG)*1]/1, "+N+"Y -> 
c"+N+"Y*DEG2RAD,";

}

function cRPY2RM(N,O)
{

// Roll Pitch Yaw -> Rotation Matrix
DV+=O+"R11 -> Cos["+N+"Y]*Cos["+N+"P],";
DV+=O+"R12 -> Cos["+N+"Y]*Sin["+N+"P]*Sin["+N+"R]-Sin["+N+"Y]*Cos["+N+"R],";
DV+=O+"R13 -> Cos["+N+"Y]*Sin["+N+"P]*Cos["+N+"R]+Sin["+N+"Y]*Sin["+N+"R],";
DV+=O+"R21 -> Sin["+N+"Y]*Cos["+N+"P],";
DV+=O+"R22 -> Sin["+N+"Y]*Sin["+N+"P]*Sin["+N+"R]+Cos["+N+"Y]*Cos["+N+"R],";
DV+=O+"R23 -> Sin["+N+"Y]*Sin["+N+"P]*Cos["+N+"R]-Cos["+N+"Y]*Sin["+N+"R],";
DV+=O+"R31 -> -Sin["+N+"P],";
DV+=O+"R32 -> Cos["+N+"P]*Sin["+N+"R],";
DV+=O+"R33 -> Cos["+N+"P]*Cos["+N+"R],";

}

function cRM2RPY(N,O)
{

// Rotation Matrix -> Roll Pitch Yaw
DV+=O+"R ->  ArcTan["+N+"R33,"+N+"R32],";
DV+=O+"P -> -ArcSin["+N+"R31],";
DV+=O+"Y ->  ArcTan["+N+"R11,"+N+"R21],";
DV+="d"+O+"R -> "+O+"R*RAD2DEG,";
DV+="d"+O+"P -> "+O+"P*RAD2DEG,";
DV+="d"+O+"Y -> "+O+"Y*RAD2DEG,";

}

function cRM2Q(N,O)
{

// Rotation Matrix -> Quaternion
DV+=O+"q1 -> 1/2*Sqrt["+N+"R11+"+N+"R22+"+N+"R33+1],";
DV+=O+"q2 -> -Sign["+N+"R32-"+N+"R23]/2*Sqrt["+N+"R11-"+N+"R22-"+N+"R33+1],";
DV+=O+"q3 -> -Sign["+N+"R13-"+N+"R31]/2*Sqrt["+N+"R22-"+N+"R11-"+N+"R33+1],";
DV+=O+"q4 -> -Sign["+N+"R21-"+N+"R12]/2*Sqrt["+N+"R33-"+N+"R11-"+N+"R22+1],";

}

function cRM2RPY2(N,O)
{

// Rotation Matrix -> Roll Pitch Yaw
//*

DV+=O+"R -> ArcTan[ "+N+"R33, "+N+"R32],";
DV+=O+"P -> ArcTan[ Sqrt["+N+"R32^2+"+N+"R33^2],-"+N+"R31],";
DV+=O+"Y -> ArcTan[ "+N+"R11, "+N+"R21],";

/*/
DV+=O+"R -> ArcTan[-"+N+"R33,-"+N+"R32],";
DV+=O+"P -> ArcTan[-Sqrt["+N+"R32^2+"+N+"R33^2],-"+N+"R31],";
DV+=O+"Y -> ArcTan[-"+N+"R11,-"+N+"R21],";

//*/
DV+="d"+O+"R -> "+O+"R*RAD2DEG,";
DV+="d"+O+"P -> "+O+"P*RAD2DEG,";
DV+="d"+O+"Y -> "+O+"Y*RAD2DEG,";

}

function cRM2AA(N,O)
{

// Rotation Matrix -> AxisAngle
DV+=O+"Aq -> ArcCos[("+N+"R11+"+N+"R22+"+N+"R33 - 0.999999999999999999999999)/2],";
DV+=O+"Ax -> 1/(2*Sin["+O+"Aq])*("+N+"R32-"+N+"R23),";
DV+=O+"Ay -> 1/(2*Sin["+O+"Aq])*("+N+"R13-"+N+"R31),";
DV+=O+"Az -> 1/(2*Sin["+O+"Aq])*("+N+"R21-"+N+"R12),";

}

function cAA2RM(N,O)
{

151009_Orientation_Rotation_Quaternion.html 오후2015-10-13  3:27

Page 3 of 7



215
216
217
218
219
220
221
222
223
224
225
226
227
228
229
230
231
232
233
234
235
236
237
238
239
240
241
242
243
244
245
246
247
248
249
250
251
252
253

254
255

256
257
258
259
260
261
262
263
264
265
266
267
268
269
270
271
272
273
274
275
276
277
278
279
280
281
282
283
284
285
286
287
288

// AxisAngle -> Rotation Matrix
DV+=O+"R11 -> "+N+"Ax^2*(1 - Cos["+N+"Aq]) + Cos["+N+"Aq],";
DV+=O+"R12 -> "+N+"Ax*"+N+"Ay*(1 - Cos["+N+"Aq]) - "+N+"Az*Sin["+N+"Aq],";
DV+=O+"R13 -> "+N+"Ax*"+N+"Az*(1 - Cos["+N+"Aq]) + "+N+"Ay*Sin["+N+"Aq],";
DV+=O+"R21 -> "+N+"Ax*"+N+"Ay*(1 - Cos["+N+"Aq]) + "+N+"Az*Sin["+N+"Aq],";
DV+=O+"R22 -> "+N+"Ay^2*(1 - Cos["+N+"Aq]) + Cos["+N+"Aq],";
DV+=O+"R23 -> "+N+"Ay*"+N+"Az*(1 - Cos["+N+"Aq]) - "+N+"Ax*Sin["+N+"Aq],";
DV+=O+"R31 -> "+N+"Ax*"+N+"Az*(1 - Cos["+N+"Aq]) - "+N+"Ay*Sin["+N+"Aq],";
DV+=O+"R32 -> "+N+"Ay*"+N+"Az*(1 - Cos["+N+"Aq]) + "+N+"Ax*Sin["+N+"Aq],";
DV+=O+"R33 -> "+N+"Az^2*(1 - Cos["+N+"Aq]) + Cos["+N+"Aq],";

}

function cAA2Q(N,O)
{

// AxisAngle -> Quaternion
DV+=O+"q1 -> Cos["+N+"Aq/2],";
DV+=O+"q2 -> -"+N+"Ax*Sin["+N+"Aq/2],";
DV+=O+"q3 -> -"+N+"Ay*Sin["+N+"Aq/2],";
DV+=O+"q4 -> -"+N+"Az*Sin["+N+"Aq/2],";

}

function cQ2RM(N,O)
{

// Quaternion -> Rotation Matrix
DV+=O+"R11 -> 2*"+N+"q1^2 - 1 + 2*"+N+"q2^2,";
DV+=O+"R12 -> 2*("+N+"q2*"+N+"q3 + "+N+"q1*"+N+"q4),";
DV+=O+"R13 -> 2*("+N+"q2*"+N+"q4 - "+N+"q1*"+N+"q3),";
DV+=O+"R21 -> 2*("+N+"q2*"+N+"q3 - "+N+"q1*"+N+"q4),";
DV+=O+"R22 -> 2*"+N+"q1^2 - 1 + 2*"+N+"q3^2,";
DV+=O+"R23 -> 2*("+N+"q3*"+N+"q4 + "+N+"q1*"+N+"q2),";
DV+=O+"R31 -> 2*("+N+"q2*"+N+"q4 + "+N+"q1*"+N+"q3),";
DV+=O+"R32 -> 2*("+N+"q3*"+N+"q4 - "+N+"q1*"+N+"q2),";
DV+=O+"R33 -> 2*"+N+"q1^2 - 1 + 2*"+N+"q4^2,";

}

function cQ2RPY(N,O)
{

// Quaternion -> RPY
DV+=O+"R ->  ArcTan[2*"+N+"q1^2 - 1 + 2*"+N+"q4^2,2*("+N+"q3*"+N+"q4 - 
"+N+"q1*"+N+"q2)],";
DV+=O+"P -> -ArcSin[2*("+N+"q2*"+N+"q4 + "+N+"q1*"+N+"q3)],";
DV+=O+"Y ->  ArcTan[2*"+N+"q1^2 - 1 + 2*"+N+"q2^2,2*("+N+"q2*"+N+"q3 - 
"+N+"q1*"+N+"q4)],";
DV+="d"+O+"R -> "+O+"R*RAD2DEG,";
DV+="d"+O+"P -> "+O+"P*RAD2DEG,";
DV+="d"+O+"Y -> "+O+"Y*RAD2DEG,";

}

//////////////////////////////////////////////////////////////////////////////////////////
function cRM_BsABxA(A,AB,B)
{

//B = AB.A
DV+=B+"x -> "+AB+"R11*"+A+"x + "+AB+"R12*"+A+"y + "+AB+"R13*"+A+"z,";
DV+=B+"y -> "+AB+"R21*"+A+"x + "+AB+"R22*"+A+"y + "+AB+"R23*"+A+"z,";
DV+=B+"z -> "+AB+"R31*"+A+"x + "+AB+"R32*"+A+"y + "+AB+"R33*"+A+"z,";

}

function cRM_Transpose(AB,BA)
{

//BA = ABt
DV+=BA+"R11 -> "+AB+"R11,";
DV+=BA+"R12 -> "+AB+"R21,";
DV+=BA+"R13 -> "+AB+"R31,";
DV+=BA+"R21 -> "+AB+"R12,";
DV+=BA+"R22 -> "+AB+"R22,";
DV+=BA+"R23 -> "+AB+"R32,";
DV+=BA+"R31 -> "+AB+"R13,";
DV+=BA+"R32 -> "+AB+"R23,";
DV+=BA+"R33 -> "+AB+"R33,";

}

function cRM_Dot(AB,BC,AC)
{

//AC = AB.BC
DV+=AC+"R11 -> "+AB+"R11*"+BC+"R11 + "+AB+"R12*"+BC+"R21 + "+AB+"R13*"+BC+"R31,";
DV+=AC+"R12 -> "+AB+"R11*"+BC+"R12 + "+AB+"R12*"+BC+"R22 + "+AB+"R13*"+BC+"R32,";
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DV+=AC+"R13 -> "+AB+"R11*"+BC+"R13 + "+AB+"R12*"+BC+"R23 + "+AB+"R13*"+BC+"R33,";
DV+=AC+"R21 -> "+AB+"R21*"+BC+"R11 + "+AB+"R22*"+BC+"R21 + "+AB+"R23*"+BC+"R31,";
DV+=AC+"R22 -> "+AB+"R21*"+BC+"R12 + "+AB+"R22*"+BC+"R22 + "+AB+"R23*"+BC+"R32,";
DV+=AC+"R23 -> "+AB+"R21*"+BC+"R13 + "+AB+"R22*"+BC+"R23 + "+AB+"R23*"+BC+"R33,";
DV+=AC+"R31 -> "+AB+"R31*"+BC+"R11 + "+AB+"R32*"+BC+"R21 + "+AB+"R33*"+BC+"R31,";
DV+=AC+"R32 -> "+AB+"R31*"+BC+"R12 + "+AB+"R32*"+BC+"R22 + "+AB+"R33*"+BC+"R32,";
DV+=AC+"R33 -> "+AB+"R31*"+BC+"R13 + "+AB+"R32*"+BC+"R23 + "+AB+"R33*"+BC+"R33,";

}

function cQ_Conjugate(AB,BA)
{

//BAq = ABq*
DV+=BA+"q1 ->  "+AB+"q1,";
DV+=BA+"q2 -> -"+AB+"q2,";
DV+=BA+"q3 -> -"+AB+"q3,";
DV+=BA+"q4 -> -"+AB+"q4,";

}

function cQ_Product(AB,BC,AC)
{

//ACq = BCq ABqⓧ
DV+=AC+"q1 -> "+BC+"q1*"+AB+"q1 - "+BC+"q2*"+AB+"q2 - "+BC+"q3*"+AB+"q3 - 
"+BC+"q4*"+AB+"q4,";
DV+=AC+"q2 -> "+BC+"q1*"+AB+"q2 + "+BC+"q2*"+AB+"q1 + "+BC+"q3*"+AB+"q4 - 
"+BC+"q4*"+AB+"q3,";
DV+=AC+"q3 -> "+BC+"q1*"+AB+"q3 - "+BC+"q2*"+AB+"q4 + "+BC+"q3*"+AB+"q1 + 
"+BC+"q4*"+AB+"q2,";
DV+=AC+"q4 -> "+BC+"q1*"+AB+"q4 + "+BC+"q2*"+AB+"q3 - "+BC+"q3*"+AB+"q2 + 
"+BC+"q4*"+AB+"q1,";

}

function cQ_BsABxA(A,AB,B)
{

//BV = ABQqAV ABq*ⓧ
DV+=B+"x -> (1 - 2*"+AB+"q3*"+AB+"q3 - 2*"+AB+"q4*"+AB+"q4)*"+A+"x + (    
2*"+AB+"q2*"+AB+"q3 - 2*"+AB+"q1*"+AB+"q4)*"+A+"y + (    2*"+AB+"q1*"+AB+"q3 + 
2*"+AB+"q2*"+AB+"q4)*"+A+"z,";
DV+=B+"y -> (    2*"+AB+"q2*"+AB+"q3 + 2*"+AB+"q1*"+AB+"q4)*"+A+"x + (1 - 
2*"+AB+"q2*"+AB+"q2 - 2*"+AB+"q4*"+AB+"q4)*"+A+"y + (    2*"+AB+"q3*"+AB+"q4 - 
2*"+AB+"q1*"+AB+"q2)*"+A+"z,";
DV+=B+"z -> (    2*"+AB+"q2*"+AB+"q4 - 2*"+AB+"q1*"+AB+"q3)*"+A+"x + (    
2*"+AB+"q1*"+AB+"q2 + 2*"+AB+"q3*"+AB+"q4)*"+A+"y + (1 - 2*"+AB+"q2*"+AB+"q2 - 
2*"+AB+"q3*"+AB+"q3)*"+A+"z,";

}

//////////////////////////////////////////////////////////////////////////////////////////
function cRM2XYZ(N,O)
{

// Rotation Matrix -> XYZ
cRM_BsABxA("XE",N,"X"+O);
cRM_BsABxA("YE",N,"Y"+O);
cRM_BsABxA("ZE",N,"Z"+O);

}

function cQ2XYZ(N,O)
{

// Quaternion -> XYZ
//*

cQ_Conjugate(N,"t"+N);
cQ_BsABxA("XE","t"+N,"X"+O);
cQ_BsABxA("YE","t"+N,"Y"+O);
cQ_BsABxA("ZE","t"+N,"Z"+O);

/*/
cQ_BsABxA("XE",N,"X"+O);
cQ_BsABxA("YE",N,"Y"+O);
cQ_BsABxA("ZE",N,"Z"+O);

//*/
}

//////////////////////////////////////////////////////////////////////////////////////////
function vCtrlRPY(N,h)
{

IP+="Thickness[.0005],RGBColor[.0,.0,.0],Text[\""+N+"\",{-240,"+(h)+",0},{0,0}],";
IP+="RGBColor[1.,.0,.0],Line[{{-180,"+(h+10)+",0},{180,"+(h+10)+",0}}],Point[{c"+N+"R,
"+(h+10)+",0}],Text[c"+N+"R,{-180,"+(h+10)+",0},{2,0}],";
IP+="RGBColor[.0,1.,.0],Line[{{-180,"+(h   )+",0},{180,"+(h   
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)+",0}}],Point[{c"+N+"P,"+(h   )+",0}],Text[c"+N+"P,{-180,"+(h   )+",0},{2,0}],";
IP+="RGBColor[.0,.0,1.],Line[{{-180,"+(h-10)+",0},{180,"+(h-10)+",0}}],Point[{c"+N+"Y,
"+(h-10)+",0}],Text[c"+N+"Y,{-180,"+(h-10)+",0},{2,0}],";

}

function vRotationMatrix(N,V,w,h)
{

DV+="t"+N+"R11 -> Round["+N+"R11*100]/100,";
DV+="t"+N+"R12 -> Round["+N+"R12*100]/100,";
DV+="t"+N+"R13 -> Round["+N+"R13*100]/100,";
DV+="t"+N+"R21 -> Round["+N+"R21*100]/100,";
DV+="t"+N+"R22 -> Round["+N+"R22*100]/100,";
DV+="t"+N+"R23 -> Round["+N+"R23*100]/100,";
DV+="t"+N+"R31 -> Round["+N+"R31*100]/100,";
DV+="t"+N+"R32 -> Round["+N+"R32*100]/100,";
DV+="t"+N+"R33 -> Round["+N+"R33*100]/100,";

IP+="Thickness[.0005],RGBColor[.0,.0,.0],";
IP+="Text[\""+V+"\",{"+w+","+h+"+1.5*dd,0}],";
IP+="Line[{{"+w+"-1.6*dd,"+h+"+1.2*dd,0},{"+w+"-1.6*dd,"+h+"-1.2*dd,0}}],";
IP+="Line[{{"+w+"+1.6*dd,"+h+"+1.2*dd,0},{"+w+"+1.6*dd,"+h+"-1.2*dd,0}}],";
IP+="Text[t"+N+"R11,{"+w+"-dd,"+h+"+dd,0}],";
IP+="Text[t"+N+"R12,{"+w+"+ 0,"+h+"+dd,0}],";
IP+="Text[t"+N+"R13,{"+w+"+dd,"+h+"+dd,0}],";
IP+="Text[t"+N+"R21,{"+w+"-dd,"+h+"+ 0,0}],";
IP+="Text[t"+N+"R22,{"+w+"+ 0,"+h+"+ 0,0}],";
IP+="Text[t"+N+"R23,{"+w+"+dd,"+h+"+ 0,0}],";
IP+="Text[t"+N+"R31,{"+w+"-dd,"+h+"-dd,0}],";
IP+="Text[t"+N+"R32,{"+w+"+ 0,"+h+"-dd,0}],";
IP+="Text[t"+N+"R33,{"+w+"+dd,"+h+"-dd,0}],";

}

function vRPY(N,V,w,h)
{

DV+="t"+N+"R -> Round[d"+N+"R*100]/100,";
DV+="t"+N+"P -> Round[d"+N+"P*100]/100,";
DV+="t"+N+"Y -> Round[d"+N+"Y*100]/100,";

IP+="Thickness[.0005],RGBColor[.0,.0,.0],";
IP+="Text[\""+V+"\",{"+w+","+h+"+1.5*dd,0}],";
IP+="Line[{{"+w+"-0.7*dd,"+h+"+1.2*dd,0},{"+w+"-0.7*dd,"+h+"-1.2*dd,0}}],";
IP+="Line[{{"+w+"+0.7*dd,"+h+"+1.2*dd,0},{"+w+"+0.7*dd,"+h+"-1.2*dd,0}}],";
IP+="Text[t"+N+"R,{"+w+","+h+"+dd,0}],";
IP+="Text[t"+N+"P,{"+w+","+h+"+ 0,0}],";
IP+="Text[t"+N+"Y,{"+w+","+h+"-dd,0}],";

}

function vAxisAngle(N,V,w,h)
{

DV+="t"+N+"Aq -> Floor["+N+"Aq*RAD2DEG *100]/100,";
DV+="t"+N+"Ax -> Floor["+N+"Ax*100]/100,";
DV+="t"+N+"Ay -> Floor["+N+"Ay*100]/100,";
DV+="t"+N+"Az -> Floor["+N+"Az*100]/100,";

IP+="Thickness[.0005],RGBColor[.0,.0,.0],";
IP+="Text[\""+V+"\",{"+w+","+h+"+1.5*dd,0}],";
IP+="Line[{{"+w+"-2.1*dd,"+h+"+0.5*dd,0},{"+w+"-2.1*dd,"+h+"-0.5*dd,0}}],";
IP+="Line[{{"+w+"+2.1*dd,"+h+"+0.5*dd,0},{"+w+"+2.1*dd,"+h+"-0.5*dd,0}}],";
IP+="Text[Q ,{"+w+"-1.5*dd,"+h+"+15,0}],";
IP+="Text[rx,{"+w+"-0.5*dd,"+h+"+15,0}],";
IP+="Text[ry,{"+w+"+0.5*dd,"+h+"+15,0}],";
IP+="Text[rz,{"+w+"+1.5*dd,"+h+"+15,0}],";
IP+="Text[t"+N+"Aq,{"+w+"-1.5*dd,"+h+",0}],";
IP+="Text[t"+N+"Ax,{"+w+"-0.5*dd,"+h+",0}],";
IP+="Text[t"+N+"Ay,{"+w+"+0.5*dd,"+h+",0}],";
IP+="Text[t"+N+"Az,{"+w+"+1.5*dd,"+h+",0}],";

}

function vQuaternion(N,V,w,h)
{

DV+="t"+N+"q1 -> Floor["+N+"q1*100]/100,";
DV+="t"+N+"q2 -> Floor["+N+"q2*100]/100,";
DV+="t"+N+"q3 -> Floor["+N+"q3*100]/100,";
DV+="t"+N+"q4 -> Floor["+N+"q4*100]/100,";

IP+="Thickness[.0005],RGBColor[.0,.0,.0],";
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IP+="Text[\""+V+"\",{"+w+","+h+"+1.5*dd,0}],";
IP+="Line[{{"+w+"-2.1*dd,"+h+"+0.5*dd,0},{"+w+"-2.1*dd,"+h+"-0.5*dd,0}}],";
IP+="Line[{{"+w+"+2.1*dd,"+h+"+0.5*dd,0},{"+w+"+2.1*dd,"+h+"-0.5*dd,0}}],";
IP+="Text[q1,{"+w+"-1.5*dd,"+h+"+15,0}],";
IP+="Text[q2,{"+w+"-0.5*dd,"+h+"+15,0}],";
IP+="Text[q3,{"+w+"+0.5*dd,"+h+"+15,0}],";
IP+="Text[q4,{"+w+"+1.5*dd,"+h+"+15,0}],";
IP+="Text[t"+N+"q1,{"+w+"-1.5*dd,"+h+",0}],";
IP+="Text[t"+N+"q2,{"+w+"-0.5*dd,"+h+",0}],";
IP+="Text[t"+N+"q3,{"+w+"+0.5*dd,"+h+",0}],";
IP+="Text[t"+N+"q4,{"+w+"+1.5*dd,"+h+",0}],";

}

//////////////////////////////////////////////////////////////////////////////////////////
function mXYZ(N,border,e,c,scale,w,h)
{

IP+="Thickness["+border+"],";
IP+="RGBColor["+e+","+c+","+c+"],Line[{{"+w+","+h+",0},{"+w+"+"+scale+"*X"+N+"x,"+h+"+
"+scale+"*X"+N+"y,"+scale+"*X"+N+"z}}],";
IP+="RGBColor["+c+","+e+","+c+"],Line[{{"+w+","+h+",0},{"+w+"+"+scale+"*Y"+N+"x,"+h+"+
"+scale+"*Y"+N+"y,"+scale+"*Y"+N+"z}}],";
IP+="RGBColor["+c+","+c+","+e+"],Line[{{"+w+","+h+",0},{"+w+"+"+scale+"*Z"+N+"x,"+h+"+
"+scale+"*Z"+N+"y,"+scale+"*Z"+N+"z}}],";

}

//////////////////////////////////////////////////////////////////////////////////////////
//http://rmath.com
/**/G0G="<APPLET width=100% height=100% archive=live.jar code=Live.class><PARAM 
NAME='MOUSE_DRAG_ACTION' VALUE='NONE'><PARAM NAME=INDEPENDENT_VARIABLES 
VALUE='{"+IV+"}'><PARAM NAME='DEPENDENT_VARIABLES' VALUE='{"+DV+"}'><PARAM 
NAME='MAGNIFICATION' VALUE='1'><PARAM NAME='INPUT' VALUE='Graphics3D[{"+IP+"},ViewPoint -> 
{0,0,10},ViewVertical -> {0,1,0},SphericalRegion -> True,Boxed -> False,Ayes -> 
False,PlotRange -> {{-300,300},{-300,300},{-50,50}},Lighting -> False]'></APPLET>";
P.innerHTML=G0G;
//Animate[,{t,0,600,0.0465}]
//
</SCRIPT></BODY>
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