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Overcrowding Pedestrians’ Simulation in Virtual Space
Takatoshi OISHI
Abstract
So far, many studies about virtual space simulation of crowd walking have been
made. Compared with simulations in two-dimensional simulations, there are
some advantages in simulations in virtual spaces. For example, you can put
avatars in the virtual space and research their movement, see crowd movements
as they are, and so on. One of the uses of virtual space simulations is the
reproduction of crowd disasters. Many experiments have been done to forecast
crowd disasters and to prevent accidents. But in the existing experiments, they
use excessively simplified pedestrian models to represent human behaviors and
some behaviors based on social interactions are ignored.

In this paper, I aim to complement the problems in existing pedestrian
models, and to represent crowd behaviors more realistically by implementing
that model into FreeWalk, a software which provides virtual space environment.

As examples of existing pedestrian model, we can list ” Particle Model” and
"Flocking Model”. But for those, there are problems below.

1) Representation of collision which considers only pedestrians’positions

In Particle Model, pedestrians are represented as particles which carry electric
charge and collisions among pedestrians are represented as the repulsion among
particles. In the model, every two particles which came close always has repul-
sive force. And it can’t represent the situation of two pedestrians coming close
intentionally -like ”one gives up his way to others who goes across just in front
of him”. Besides, in the real collisions, the influences which pedestrians took
from collisions differ variously by the type of collision like "head-on collision”
and "rear-end collision”. But the difference is not considered in the collision
representation by repulsion model.

2) Lack of social interaction among pedestrians

Real humans take behaviors based on social interactions. For example, we some-
times follow others who walk in front of us. In the Particle Model, existence of
social interaction is ignored. In the Flocking Model, pedestrians can only make

crowd with others in their neighborhood. But they can’t take any behaviors



v

based on social interaction except that.

To solve the former problem, I conceived new pedestrian model below.

1) Rectangle approximation of human body and collision model considering

pedestrians’ walking direction

I conceived collision detection model using rectangle approximation of human
body. With this model, we can represent the shape of human body more realis-
tically. So it became possible to represent intentional approach of pedestrians.
Besides, I conceived collision computation considering position and direction of
pedestrians. With this computation, we can represent collisions among pedes-
trians more realistically.

I implemented those functions into FreeWalk and tried to realize the crowd
walking experiment conducted by Naoki Kugihara, professor of social psychol-
ogy. To solve the latter problem, I used ”Q”, the Interaction Description Lan-
guage.

2) Design of pedestrian scenario considering social interaction

To represent social interactions among pedestrians, I analyzed the movie of the
experiment and extracted pedestrians’ behavior rules which seem to be based
on social interactions. By using Q, it became possible to represent pedestrians’
behavior like " following others who walk in front”.

In the experiment, two crowds consist of 25-pedestrians-each collide each
other. Direction of movement and behavior rule of each pedestrian is changed.
And the experiment was aimed to see the relation between ef-ficiency of pedes-
trians movements and those changes.

After realizing the experiment on FreeWalk/Q, I found new pedestrian model
I conceived can represent pedestrian movement more realistically compared with

existing pedestrian models.
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HEN

goooboooooooobooooboooo
csBool
fuWalker::collideFrameTime( const fwWalker *myself )
{
int numWalkers;
numWalkers = walkerList.getCount();

if ( numWalkers <= 1 ) return FALSE;

fwWalker *walker, *tempWalker;

csVec3f myPos, othersPos, v, myDir;

float r2, len, h, c, myRange, othersRange;
int i,k;

csBool hit = FALSE;

#ifdef _FIX_ENABLE_COLLIDE_ //000000000000O000
fwHumanWWWalk* ref = (fwHumanWWWalk*)myself ;
float myWidthRange, myDepthRange, othersWidthRange, othersDepthRange;
float toWalkerAngle, fromWalkerAngle;
csVec3f moveDir, pos, tempVec, toWalker, tempMovePos;

int j;

pos = myself->getFramePosition();
moveDir = fwGetDirFromYAngle( CS_DEG2RAD(myself->getFrameAngle()));

h = myself->getSize() [1];
if ( !myself->getNextFramePosition(myPos) ) return FALSE;

myWidthRange = myself->getBodyWidth();
myDepthRange = myself->getBodyDepth() ;

myRange = sqrtf((myWidthRange*myWidthRange)+(myDepthRange*myDepthRange)) * 0.5
£;

if(TRUE){ »//000000000
for( i=0; i < numWalkers; i++ ) {
walker = (fwWalker*)walkerList.get(i);

if ( walker == myself || !walker->isVisible() ) continue;

//othersPos = walker->getStepPosition();

othersPos = walker->getFramePosition();

// 000000000000000000
if ( fabsf (othersPos[1]-myPos[1]) > h ) continue;

othersWidthRange = walker->getBodyWidth() ;
othersDepthRange = walker->getBodyDepth();



othersRange
othersDepthRange)) * 0.5f;

len =

v[0] = othersPos[0]-pos[0];
v[1] = 0.0f;

v[2] = othersPos[2]-pos([2];
c = v.length();

if( 0.0f <= ¢ && c <= len )

csVec3f xp, vert;

sqrtf ((othersWidthRange*othersWidthRange)+(othersDepthRange*

(myRange + othersRange) * FWWALKER_COLLIDE_RADIUS_FACTOR;

// pos -> othersPos

{ /,/0000000000000O000O0O0

xp.addScaled( pos, c, moveDir );

vert.sub( othersPos, xp )
r2

vert [0] xvert [0] +vert [2] *vert [2];

csVec3f othersCollideVertex[9];

csVec3f vertexDir;

float othersDir, vertexDistance, vertexDegree;

othersDir

//00000000000
othersCollideVertex[0].

walker->getFrameAngle() ;

gooooo
vec[0] othersPos[0] + cosf(CS_DEG2RAD (othersD

ir)) * othersDepthRange * 0.5f //local JOOOOO0O

+ cosf (CS_DEG2RAD (othersDir + 90.0f)) * others

WidthRange * 0.5f; //local OO DO DO

othersCollideVertex[0].
othersCollideVertex[0].
ir)) * othersDepthRange * 0.5f

WidthRange * 0.5f;

othersCollideVertex[1]
ir)) * othersDepthRange * 0.5f

WidthRange * 0.5f;
othersCollideVertex[1]
othersCollideVertex[1]

ir)) * othersDepthRange * 0.5f

WidthRange * 0.5f;

othersCollideVertex[2]
ir)) * othersDepthRange * 0.5f

WidthRange * 0.5f;
othersCollideVertex[2]
othersCollideVertex[2]

ir)) * othersDepthRange * 0.5f

.vec[0]

.vec[1]
.vec[2]

.vec[0]

.vec[1]
.vec[2]

vec[1]
vec[2]

0.0f;
othersPos[2] + sinf (CS_DEG2RAD(othersD

+ sinf (CS_DEG2RAD (othersDir + 90.0f)) * others

othersPos[0] - cosf(CS_DEG2RAD (othersD

+ cosf (CS_DEG2RAD (othersDir + 90.0f)) * others

0.0f;
othersPos[2] - sinf (CS_DEG2RAD(othersD

+ sinf (CS_DEG2RAD (othersDir + 90.0f)) * others

othersPos[0] - cosf(CS_DEG2RAD (othersD

- cosf(CS_DEG2RAD (othersDir + 90.0f)) * others

0.0f;
othersPos[2] - sinf (CS_DEG2RAD(othersD

- sinf (CS_DEG2RAD (othersDir + 90.0f)) * others



WidthRange * 0.5f;

ir)) *

othersCollideVertex[3].vec[0]

othersDepthRange * 0.5f

othersPos[0] + cosf(CS_DEG2RAD(othersD

- cosf (CS_DEG2RAD (othersDir + 90.0f)) * others

WidthRange * 0.5f;

ir)) =

.vec[1]
.vec[2]

othersCollideVertex[3]
othersCollideVertex[3]
othersDepthRange * 0.5f

0.0f;

othersPos[2] + sinf(CS_DEG2RAD(othersD

- sinf (CS_DEG2RAD (othersDir + 90.0f)) * others

WidthRange * 0.5f;

#ifdef

ir)) =

ir)) =

ir)) =

ir)) *

+

ir

+

ir

ir +

othersCollideVertex[4]
othersCollideVertex[4]
othersCollideVertex[4]

.vec[0]
.vec[1]
.vec[2]

_USE_EXACT_COLLISION_CHECK_
//0000000
othersCollideVertex[5] .vec[0]

othersDepthRange * 0.5f;
othersCollideVertex[5].vec[1]
othersCollideVertex[5].vec[2]

othersDepthRange * 0.5f;

othersCollideVertex[6].vec[0]
othersDepthRange * 0.5f;

othersCollideVertex[6].vec[1]

othersCollideVertex[6].vec[2]
othersDepthRange * 0.5f;

othersCollideVertex[7].vec[0]

90.0f)) * othersWidthRange * 0.5f;

othersCollideVertex[7].vec[1]
othersCollideVertex[7].vec[2]

90.0f)) * othersWidthRange * 0.5f;

othersCollideVertex[8].vec[0]

90.0f)) * othersWidthRange * 0.5f;

othersCollideVertex[8].vec[1]
othersCollideVertex[8].vec[2]

ir + 90.0f)) * othersWidthRange * 0.5f;

#endif

#ifdef

#else

#endif

_USE_EXACT_COLLISION_CHECK_
for(j=0; j<9; j++){

for(j=0; j<5; j++){

othersPos[0];
0.0f;
othersPos[2];

othersPos [0]

0.0f;

othersPos[2]

othersPos [0]

0.0f;

othersPos[2]

othersPos[0]

0.0f;

othersPos[2]

othersPos[0]

0.0f;
othersPos[2]

vertexDir.sub(othersCollideVertex[j], myPos);

vertexDistance =

eFromDir (moveDir)) ;

vertexDir.length();
vertexDegree = FW_REL_ANGLE (fwGetYAngleFromDir(vertexDir)

cosf (CS_DEG2RAD (othersD

sinf (CS_DEG2RAD (othersD

cosf (CS_DEG2RAD (othersD

sinf (CS_DEG2RAD (othersD

cosf (CS_DEG2RAD (othersD

sinf (CS_DEG2RAD (othersD

cosf (CS_DEG2RAD (othersD

sinf (CS_DEG2RAD (othersD

- fwGetYAngl

if (moveDir.dot(vertexDir) <= 0){//000000000000O0OOOOOO



oo

continue;

if ((fabs(vertexDistance * sinf (CS_DEG2RAD(vertexDegree))) < (myWidthRa
nge * 0.5f))
&& (fabs((vertexDistance * cosf(CS_DEG2RAD(vertexDegree)))) < (myDep
thRange * 0.5f))){ //0000

v.negate(v); // otherPos -> pos
hit = TRUE;
break;

if (hit){

this->setCollisionNow(TRUE) ;
walker->setCollisionNow (TRUE) ;

//0000000000000000000
toWalker.sub(walker->getFramePosition(), this->getFramePosition());
toWalkerAngle = FW_REL_ANGLE(fwGetYAngleFromDir (toWalker)) ;
fromWalkerAngle = FW_REL_ANGLE(toWalkerAngle + 180.0f);

if ((fabs (FW_REL_ANGLE (this->getFrameAngle()-othersDir)) >= 20.0f)
&& (fabs (FW_REL_ANGLE (this->getFrameAngle () —othersDir)) <= 160.
of)){ //0000
this->setBackwardCollide (FALSE);
this->setForwardCollide (FALSE) ;
this->setSideCollide(TRUE) ;
walker->setBackwardCollide (FALSE);
walker->setForwardCollide (FALSE) ;
walker->setSideCollide (TRUE) ;
if (walker->getCollidedWalkerID() == this->getID()){ //000000O
oooo
walker->setCollidedNow (TRUE) ;
this->setCollideNow (TRUE) ;

tempVec = this->getStepMoveDirection();

tempMovePos.addScaled (walker->getCurFrameMovePosByCollision(), O.
5f, tempVec);

walker->setCurFrameMovePosByCollision(tempMovePos) ;

} else if(this->getCollidedWalkerID() == walker->getID()){ //00

ooooooooo

this->setCollidedNow (TRUE) ;

walker->setCollideNow (TRUE) ;

tempVec = walker->getStepMoveDirection();
tempMovePos.addScaled (this->getCurFrameMovePosByCollision(), 0.5
f, tempVec);

this->setCurFrameMovePosByCollision (tempMovePos) ;



}else { /»/O000O0O00DOOOOODOOOO
if (fabs (FW_REL_ANGLE(toWalkerAngle - this->getFrameAngle())) <=

(fabs (FW_REL_ANGLE (fromWalkerAngle - othersDir)))){ //0000000000O

walker->setCollidedNow (TRUE) ;
walker->setCollidedWalkerID(this->getID());
this->setCollideNow (TRUE) ;

tempVec = this->getStepMoveDirection();
tempMovePos.addScaled (walker->getCurFrameMovePosByCollision(),

0.5f, tempVec);

5f, tempVec);

walker->setCurFrameMovePosByCollision(tempMovePos) ;
}else { /»/O0O00O000O00DO0OO
this->setCollidedNow (TRUE) ;
this->setCollidedWalkerID(walker->getID());
walker->setCollideNow (TRUE) ;

tempVec = walker->getStepMoveDirection();
tempMovePos.addScaled (this->getCurFrameMovePosByCollision(), O.

this->setCurFrameMovePosByCollision(tempMovePos) ;

}

} else if (fabs(FW_REL_ANGLE(this->getFrameAngle()-othersDir)) <= 20.

of){ //00

f, tempVec);

f, tempVec);

this->setBackwardCollide (TRUE) ;
this->setForwardCollide (FALSE) ;
this->setSideCollide (FALSE);
walker->setBackwardCollide (TRUE) ;
walker->setForwardCollide (FALSE) ;
walker->setSideCollide (FALSE) ;
//00000000000000
walker->setCollidedNow (TRUE) ;
this->setCollideNow (TRUE) ;

tempVec = this->getStepMoveDirection();
tempMovePos.addScaled (walker->getCurFrameMovePosByCollision(), 0.5

walker->setCurFrameMovePosByCollision(tempMovePos) ;
else { //0000O

this->setBackwardCollide (FALSE) ;
this->setForwardCollide (TRUE) ;

this->setSideCollide (FALSE);
walker->setBackwardCollide (FALSE) ;
walker->setForwardCollide (TRUE) ;
walker->setSideCollide (FALSE) ;
//000000000000D00000
walker->setCollidedNow (TRUE) ;
this->setCollideNow(TRUE);

tempVec = this->getStepMoveDirection();
tempMovePos.addScaled (walker->getCurFrameMovePosByCollision(), 0.5

walker->setCurFrameMovePosByCollision(tempMovePos) ;



//0000000000000O0O0O0O000OoooOo
toWalker.sub(walker->getFramePosition(), this->getFramePosition());
toWalkerAngle = FW_REL_ANGLE(fwGetYAngleFromDir (toWalker)) ;
fromWalkerAngle = FW_REL_ANGLE(toWalkerAngle + 180.0f);

if (fabs (FW_REL_ANGLE (toWalkerAngle - this->getFrameAngle())) <= (fab
s (FW_REL_ANGLE (fromWalkerAngle - othersDir)))){ /0000000000
this->setCollidedNow (FALSE) ;
walker->setCollidedNow (TRUE) ;

tempVec = this->getStepMoveDirection();

tempMovePos.addScaled (walker->getCurFrameMovePosByCollision(), 0.5
f, tempVec);

walker->setCurFrameMovePosByCollision(tempMovePos) ;
}else { //O000000C0O00OOO

this->setCollidedNow (TRUE) ;

walker->setCollidedNow (FALSE) ;

tempVec = walker->getStepMoveDirection();

tempMovePos.addScaled (this->getCurFrameMovePosByCollision(), 0.5f,
tempVec) ;

this->setCurFrameMovePosByCollision (tempMovePos) ;

//000000000000000
}
}//if (hit)

for( k = 0; k < numWalkers; k++ ) {
tempWalker = (fwWalker*)walkerList.get(k);
if (tempWalker->getID() == this->getCollideWalkerID()){
tempWalker->setCollideWalkerID(-1);

break;

}
this->setCollideNow (FALSE) ;
this->setCollideWalkerID(-1);

return hit;

}
\end{document}

goobooooooooooog
csBool
fwWalker::collide( const fwWalker *myself,

const csVec3f &pos, const csVec3f &moveDir,



float stride, float absDegree,
csVec3f &collideWalkerDir, csVec3f &collideWalkerPoint,
float &collideWalkerDist )

int numWalkers;
numWalkers = walkerList.getCount();
if ( numWalkers <= 1 ) return FALSE;

fwHumanWWWalk* ref = (fwHumanWWWalk*)myself ;

fwWalker *walker;

csVec3f othersPos, othersNextPos, v, myPos;

float r2, myRange, h, othersRange;

float myWidthRange, myDepthRange, othersWidthRange, othersDepthRange;
float c, len;

int i,j;

csBool hit=FALSE;

stride *= FWWALKER_COLLIDE_STRIDE_FACTOR ;

collideWalkerDist = FLT_MAX;
h = myself->getSize() [1];

myPos = pos ;

myWidthRange = myself->getBodyWidth();
myDepthRange = myself->getBodyDepth();

myRange = sqrtf ((myWidthRange*myWidthRange)+(myDepthRange*myDepthRange)) * 0.5
£;

for( i=0; i < numWalkers; i++ ) {

walker = (fwWalker*)walkerList.get(i);

if ( walker == myself || !walker->isVisible() ) continue;

othersPos = walker->getFramePosition();

// 00000000000000000O0
if ( fabsf (othersPos[1]-myPos[1]) > h ) continue;

csVec3f othersTailPos ; //0 00000
othersTailPos.addScaled(othersPos, (-1.0f * walker->getStepStride()), walker
->getStepMoveDirection());

csVec3f myFrontPos ; //00000000000O0
// 000000
//

ref->nextStepPosition(myPos, moveDir, stride, myFrontPos) ;

othersWidthRange = walker->getBodyWidth();



othersDepthRange = walker->getBodyDepth();
//othersRange = walker->getRadius() ;
othersRange = sqrtf ((othersWidthRange*othersWidthRange)+(othersDepthRange*ot

hersDepthRange)) * 0.5f;

len = (myRange + othersRange) * FWWALKER_COLLIDE_RADIUS_FACTOR;

v[0] othersPos[0]-pos[0]; // pos —-> othersPos
v[1] 0.0f;

v[2] = othersPos[2]-pos[2];

c = v.length(Q);

// 00000000000000
if( 0.0f <= ¢ && c <= stride+len ) { // O0OOOCOODOO
csVec3f xp, vert;
xp.addScaled( pos, c, moveDir );
vert.sub( othersPos, xp );
r2 = vert[0]*vert[0]+vert [2] *xvert[2];

#if O
//00000000000000C0C0O0O00O0O00000O0
if ((fabs (FW_REL_ANGLE(this->getStepAngle() - walker->getStepAngle()))) < 4
5.0f){
continue;
}
#endif

csVec3f othersCollideVertex[4];
csVec3f vertexDir;

float othersDir, vertexDistance, vertexDegree;

//othersDir = walker->getStepAngle();
othersDir = fwGetYAngleFromDir (walker->getStepMoveDirection());

//000000000D0Doooo0oO0g
othersCollideVertex[0].vec[0] = othersPos[0] + cosf(CS_DEG2RAD(othersDir))
* othersDepthRange * 0.5f
+ cosf (CS_DEG2RAD (othersDir + 90.0f)) * othersWidt
hRange * 0.5f;
othersCollideVertex[0].vec[1] 0.0f;
othersCollideVertex[0] .vec[2] = othersPos[2] + sinf(CS_DEG2RAD(othersDir))
* othersDepthRange * 0.5f

+ sinf (CS_DEG2RAD (othersDir + 90.0f)) * othersWidt
hRange * 0.5f;
othersCollideVertex[1].vec[0] = othersPos[0] - cosf(CS_DEG2RAD(othersDir))
* othersDepthRange * 0.5f
+ cosf (CS_DEG2RAD (othersDir + 90.0f)) * othersWidt
hRange * 0.5f;
othersCollideVertex[1].vec[1] = 0.0f;
othersCollideVertex[1].vec[2] othersPos[2] - sinf(CS_DEG2RAD(othersDir))
* othersDepthRange * 0.5f

+ sinf (CS_DEG2RAD (othersDir + 90.0f)) * othersWidt



hRange * 0.5f;
othersCollideVertex[2]
* othersDepthRange * 0.5f

hRange * 0.5f;
othersCollideVertex[2]
othersCollideVertex[2]

* othersDepthRange * 0.5f

hRange * 0.5f;
othersCollideVertex[3]
* othersDepthRange * 0.5f

hRange * 0.5f;
othersCollideVertex[3]
othersCollideVertex[3]
* othersDepthRange * 0.5f

hRange * 0.5f;
for(j=0; j<4; j++){

.vec[0] =

.vec[1] =
.vec[2] =

.vec[0] =

.vec[1]
.vec[2]

othersPos[0] - cosf (CS_DEG2RAD(othersDir))

- cosf (CS_DEG2RAD (othersDir + 90.0f)) * othersWidt

0.0f;
othersPos[2] - sinf (CS_DEG2RAD(othersDir))

- sinf (CS_DEG2RAD (othersDir + 90.0f)) * othersWidt

othersPos[0] + cosf(CS_DEG2RAD(othersDir))

- cosf (CS_DEG2RAD (othersDir + 90.0f)) * othersWidt

0.0f;
othersPos[2] + sinf (CS_DEG2RAD(othersDir))

- sinf (CS_DEG2RAD (othersDir + 90.0f)) * othersWidt

vertexDir.sub(othersCollideVertex[j], myPos);

vertexDistance =

vertexDir.length();

vertexDegree = FW_REL_ANGLE(fwGetYAngleFromDir(vertexDir) - fwGetYAngleF

romDir (moveDir));

if (moveDir.dot(vertexDir) <= 0){//0000000000OOOOOOOO

continue;

//2004.10.31 00 0O00OO0O0O0O0O0ODOOCOCOOO deadlock OO0
if ((fabs((vertexDistance * sinf(CS_DEG2RAD(vertexDegree)))) < (myWidthRa

nge * 0.5f))

&& (fabs((vertexDistance * cosf(CS_DEG2RAD(vertexDegree)))) < (stride

* 0.5£)))1{

v.negate(v); // otherPos -> pos

hit = TRUE;

break;

}

},//000000000000O0

//00000000000000

#if O

//00000000000000C0000000C0000O00
if ((fabs (FW_REL_ANGLE(this->getStepAngle() - walker->getStepAngle()))) < 4

5.0f){
continue;

}
#endif

othersNextPos.addScaled (walker->getFramePosition(), walker->getStepStride



(), walker->getStepMoveDirection());
//othersDir = walker->getStepAngle();
othersDir = fwGetYAngleFromDir (walker->getStepMoveDirection());

(/0000000000000 O000d
othersCollideVertex[0] .vec[0] = othersNextPos[0] + cosf(CS_DEG2RAD(othersD
ir)) * othersDepthRange * 0.5f
+ cosf (CS_DEG2RAD (othersDir + 90.0f)) * othersWidt
hRange * 0.5f;
othersCollideVertex[0].vec[1] 0.0f;
othersCollideVertex [0] .vec[2] = othersNextPos[2] + sinf (CS_DEG2RAD(othersD
ir)) * othersDepthRange * 0.5f
+ sinf (CS_DEG2RAD (othersDir + 90.0f)) * othersWidt

hRange * 0.5f;
othersCollideVertex[1].vec[0] = othersNextPos[0] - cosf(CS_DEG2RAD(othersD
ir)) * othersDepthRange * 0.5f
+ cosf (CS_DEG2RAD (othersDir + 90.0f)) * othersWidt
hRange * 0.5f;
othersCollideVertex[1] .vec[1] 0.0f;
othersCollideVertex[1].vec[2] = othersNextPos[2] - sinf (CS_DEG2RAD(othersD
ir)) * othersDepthRange * 0.5f
+ sinf (CS_DEG2RAD (othersDir + 90.0f)) * othersWidt

hRange * 0.5f;
othersCollideVertex[2].vec[0] = othersNextPos[0] - cosf(CS_DEG2RAD(othersD
ir)) * othersDepthRange * 0.5f
- cosf(CS_DEG2RAD (othersDir + 90.0f)) * othersWidt
hRange * 0.5f;
othersCollideVertex[2].vec[1] 0.0f;
othersCollideVertex[2] .vec[2] = othersNextPos[2] - sinf (CS_DEG2RAD(othersD
ir)) * othersDepthRange * 0.5f
- sinf (CS_DEG2RAD (othersDir + 90.0f)) * othersWidt

hRange * 0.5f;
othersCollideVertex[3].vec[0] = othersNextPos[0] + cosf(CS_DEG2RAD(othersD
ir)) * othersDepthRange * 0.5f
- cosf(CS_DEG2RAD (othersDir + 90.0f)) * othersWidt
hRange * 0.5f;
othersCollideVertex[3].vec[1] 0.0f;
othersCollideVertex[3].vec[2] = othersNextPos[2] + sinf (CS_DEG2RAD(othersD
ir)) #* othersDepthRange * 0.5f
- sinf (CS_DEG2RAD (othersDir + 90.0f)) * othersWidt

hRange * 0.5f;
for(j=0; j<4; j++){
vertexDir.sub(othersCollideVertex[j], myPos);
vertexDistance = vertexDir.length();
vertexDegree = FW_REL_ANGLE(fwGetYAngleFromDir (vertexDir) - fwGetYAngleF

romDir (moveDir)) ;

if (moveDir.dot (vertexDir) <= 0){//0 0000000000000 OOOO

continue;

if ((fabs((vertexDistance * sinf (CS_DEG2RAD(vertexDegree)))) < (myWidthRa
nge * 0.5f))



&& (fabs((vertexDistance * cosf(CS_DEG2RAD(vertexDegree)))) > (myDepth
Range * 0.5f))

&& (fabs((vertexDistance * cosf(CS_DEG2RAD(vertexDegree)))) < (stride
* 0.5£))){

v.negate(v); // otherPos -> pos

hit = TRUE;

break;
}
} ,//00000000000000 Ooooog

#if 1 //000000
if (thit) {

csVec3f othersmoveDir(walker->getStepMoveDirection()) ;

if( 0.0f <= c && c < stride + len) {
csVec3f xp, vert;
xp.addScaled( othersTailPos, c, othersmoveDir );
vert.sub( myFrontPos, xp );
r2 = vert[0]*vert[0]+vert [2]*vert[2];

csVec3f legCollideCheck[4];
float legCollideCheckDeg[4];

legCollideCheck[0].vec[0] = othersTailPos[0] - myFrontPos[0];
legCollideCheck[0].vec[1] = 0;

legCollideCheck[0] .vec[2] = othersTailPos[2] - myFrontPos[2];
legCollideCheck[1] .vec[0] = othersPos[0] - myFrontPos[0];
legCollideCheck[1].vec[1] = 0;

legCollideCheck[1] .vec[2] = othersPos[2] - myFrontPos[2];
legCollideCheck[2] .vec[0] = myFrontPos[0] - othersPos[0];
legCollideCheck[2].vec[1] = 0;

legCollideCheck[2].vec[2] = myFrontPos[2] - othersPos[2];
legCollideCheck[3] .vec[0] = myPos[0] - othersPos[0];
legCollideCheck[3].vec[1] = 0;

legCollideCheck[3].vec[2] = myPos[2] - othersPos[2];

legCollideCheckDeg[0] = fwGetYAngleFromDir(legCollideCheck[0]) - fwGetYA
ngleFromDir (moveDir) ;
legCollideCheckDeg[1] = fwGetYAngleFromDir(legCollideCheck[1]) - fwGetYA

ngleFromDir (moveDir) ;
legCollideCheckDeg[2]

ngleFromDir (othersmoveDir) ;
legCollideCheckDegl[3]

ngleFromDir (othersmoveDir) ;

fwGetYAngleFromDir(legCollideCheck[2]) - fwGetYA

fwGetYAngleFromDir (legCollideCheck[3]) - fwGetYA

if ( ((FW_REL_ANGLE(legCollideCheckDeg[0]) * FW_REL_ANGLE(legCollideCheck
Degl[1])) < 0) //0DOODODO
&% ((FW_REL_ANGLE(legCollideCheckDeg[2]) * FW_REL_ANGLE(legCollideChec
kDeg[31)) < 0)){



v.negate(v); // otherPos -> pos

hit = TRUE;

walker->othersCollideMoveDir =
walker->othersCollideStride =

break;

} else {

//others 0O OODOOOO
csVec3f othersFrontPos;
fwHumanWWWalk* otherRef

ref->nextStepPosition(othersPos, othersmoveDir, walker->getStepStride

(), othersFrontPos);

this->getStepMoveDirection();
this->getStepStride();

= (fwHumanWWWalk*)walker ;

legCollideCheck[0] .vec[0] = othersFrontPos[0] - myPos[0];
legCollideCheck[0].vec[1] = 0;

legCollideCheck[0].vec[2] = othersFrontPos[2] - myPos[2];
legCollideCheck[1] .vec[0] = othersPos[0] - myPos[0];
legCollideCheck[1].vec[1] = 0;

legCollideCheck([1].vec[2] = othersPos[2] - myPos[2];
legCollideCheck[2] .vec[0] = myFrontPos[0] - othersPos[0];
legCollideCheck[2] .vec[1] = 0;

legCollideCheck[2].vec[2] = myFrontPos[2] - othersPos[2];
legCollideCheck([3].vec[0] = myPos[0] - othersPos[0];
legCollideCheck[3].vec[1] = 0;

legCollideCheck([3].vec[2] = myPos[2] - othersPos[2];

legCollideCheckDeg[0]
YAngleFromDir (moveDir) ;
legCollideCheckDeg[1]
YAngleFromDir (moveDir) ;
legCollideCheckDeg[2]
YAngleFromDir (othersmoveDir) ;
legCollideCheckDeg[3]

YAngleFromDir (othersmoveDir) ;

fwGetYAngleFromDir (legCollideCheck[0])

fwGetYAngleFromDir (legCollideCheck[1])

fwGetYAngleFromDir (legCollideCheck[2])

fuGetYAngleFromDir (legCollideCheck[3])

fwGet

fwGet

fwGet

fwGet

if ( ((FW_REL_ANGLE(legCollideCheckDeg[0]) * FW_REL_ANGLE(legCollideChe

ckDeg[1])) < 0) /000000

&% ((FW_REL_ANGLE(legCollideCheckDeg[2]) * FW_REL_ANGLE(legCollideCh

eckDeg[3])) < 0)){

v.negate(v); // otherPos -> pos

hit = TRUE;

break;
}
continue ;
}
} else {

continue ;



if (thit) {
csVec3f othersmoveDir(walker->getStepMoveDirection()) ;
csVec3f vv ;
//
// 00000000000000000O00O000O
//
vv [0]

myFrontPos[0] - othersTailPos[0] ; // others 000 - myOOQOO
oo

vv[1] = 0.0f;

vv[2] = myFrontPos[2] - othersTailPos[2] ;

¢ = othersmoveDir.dot(vv) ;

if( 0.0f <= c && c < len) {
csVec3f xp, vert;
xp.addScaled( othersTailPos, c, othersmoveDir );
vert.sub( myFrontPos, xp );
r2 = vert[0]*vert[0]+vert [2]*vert[2];

if( r2 < lenxlen ) {
v.negate(v); // otherPos -> pos
hit = TRUE;
} else {
continue ;
}
} else {

continue ;

if ( r2 < collideWalkerDist ) {
collideWalkerDist = r2;
collideWalkerPoint = othersPos;
collideWalkerDir = v;

}

if (hit) { break ; }

if( hit ) {
collideWalkerDist = sqrtf(collideWalkerDist);

collideWalkerDir.normalize();

return hit;

gooobooobooobooooboooo

csBool

fuWalker::strongWalkerCollide( const fwWalker *myself,
const csVec3f &pos, const csVec3f &moveDir,

float stride, float absDegree,



csVec3f &collideWalkerDir, csVec3f &collideWalkerPoint,
float &collideWalkerDist )

int numWalkers;
numWalkers = walkerList.getCount();
if ( numWalkers <= 1 ) return FALSE;

fwHumanWWWalk* ref = (fwHumanWWWalk*)myself ;

fuWalker *walker;

csVec3f othersPos, othersNextPos, v, myPos;

float r2, myRange, h, othersRange;

float myWidthRange, myDepthRange, othersWidthRange, othersDepthRange;
float c, len;

int i,j;

csBool hit=FALSE;

stride *= FWWALKER_COLLIDE_STRIDE_FACTOR ;

collideWalkerDist = FLT_MAX;
h = myself->getSize() [1];

myPos = pos ;

myWidthRange = myself->getBodyWidth();

myDepthRange = myself->getBodyDepth();

myRange = sqrtf ((myWidthRange*myWidthRange)+(myDepthRange*myDepthRange)) * 0.5
£;

for( i=0; i < numWalkers; i++ ) {
walker = (fwWalker*)walkerList.get(i);
if ( walker == myself || !walker->isVisible() ) continue;
othersPos = walker->getFramePosition();
if ( fabsf (othersPos[1]-myPos[1]) > h ) continue;
csVec3f othersTailPos ; //0 00000
othersTailPos.addScaled(othersPos, (-1.0f * walker—->getStepStride()), walker
->getStepMoveDirection());
csVec3f myFrontPos ; /000000000000
// 000000
//

ref->nextStepPosition(myPos, moveDir, stride, myFrontPos) ;

othersWidthRange = walker->getBodyWidth();

othersDepthRange = walker->getBodyDepth();

//othersRange = walker->getRadius() ;



othersRange =
hersDepthRange)) * 0.5f;

sqrtf ((othersWidthRange*othersWidthRange)+(othersDepthRange*ot

(myRange + othersRange) * FWWALKER_COLLIDE_RADIUS_FACTOR;

othersPos[0]-pos[0]; // pos -> othersPos

len =

v[0] =

v[1] = 0.0f;

v[2] = othersPos[2]-pos[2];
//c = moveDir.dot(v);

c = v.length(Q);

// 000000000000 00
if( 0.0f <= c && c <= stride+len ) { // 0D0ODOOODOOOO

csVec3f xp, vert;

xp.addScaled( pos, c, moveDir );

vert.sub( othersPos, xp );
r2 = vert[0]*vert[0]+vert[2]*vert[2];

#if 1

//0000000000D00CO0000O0ooooooog
if ((fabs (FW_REL_ANGLE(this->getStepAngle() - walker->getStepAngle()))) < 4

5.08){
continue;

}
#endif

csVec3f othersCollideVertex[4];

csVec3f vertexDir;

float othersDir, vertexDistance, vertexDegree;

//othersDir =

walker—>getStepAngle() ;

othersDir = fwGetYAngleFromDir (walker->getStepMoveDirection());

//0000000000000000O0

othersCollideVertex[0]
* othersDepthRange * 0.5f

hRange * 0.5f;
othersCollideVertex[0]
othersCollideVertex[0]
* othersDepthRange * 0.5f

hRange * 0.5f;
othersCollideVertex[1]
* othersDepthRange * 0.5f

hRange * 0.5f;
othersCollideVertex[1]
othersCollideVertex[1]
* othersDepthRange * 0.5f

hRange * 0.5f;
othersCollideVertex[2]

.vec[0] =

.vec[1] =
.vec[2]

.vec[0] =

.vec[1]
.vec[2] =

.vec[0] =

othersPos[0] + cosf(CS_DEG2RAD(othersDir))

+ cosf (CS_DEG2RAD (othersDir + 90.0f)) * othersWidt

0.0f;
othersPos[2] + sinf (CS_DEG2RAD(othersDir))

+ sinf (CS_DEG2RAD (othersDir + 90.0f)) * othersWidt

othersPos[0] - cosf(CS_DEG2RAD(othersDir))

+ cosf (CS_DEG2RAD (othersDir + 90.0f)) * othersWidt

0.0f;
othersPos[2] - sinf (CS_DEG2RAD(othersDir))

+ sinf (CS_DEG2RAD (othersDir + 90.0f)) * othersWidt

othersPos[0] - cosf (CS_DEG2RAD(othersDir))



* othersDepthRange * 0.5f
- cosf(CS_DEG2RAD (othersDir + 90.0f)) * othersWidt
hRange * 0.5f;
othersCollideVertex[2] .vec[1] 0.0f;
othersCollideVertex[2] .vec[2] = othersPos[2] - sinf(CS_DEG2RAD(othersDir))
* othersDepthRange * 0.5f

- sinf (CS_DEG2RAD (othersDir + 90.0f)) * othersWidt
hRange * 0.5f;
othersCollideVertex[3].vec[0] = othersPos[0] + cosf(CS_DEG2RAD(othersDir))
* othersDepthRange * 0.5f
- cosf (CS_DEG2RAD (othersDir + 90.0f)) * othersWidt
hRange * 0.5f;
othersCollideVertex[3].vec[1] = 0.0f;
othersCollideVertex[3].vec[2] = othersPos[2] + sinf(CS_DEG2RAD(othersDir))
* othersDepthRange * 0.5f
- sinf (CS_DEG2RAD (othersDir + 90.0f)) * othersWidt
hRange * 0.5f;
for(j=0; j<4; j++){
vertexDir.sub(othersCollideVertex[j], myPos);
vertexDistance = vertexDir.length();
vertexDegree = FW_REL_ANGLE(fwGetYAngleFromDir (vertexDir) - fwGetYAngleF

romDir (moveDir)) ;

if (moveDir.dot (vertexDir) <= 0){//0000000000O0O0OOOOOO

continue;

if ((fabs((vertexDistance * sinf(CS_DEG2RAD(vertexDegree)))) < (myWidthRa
nge * 0.5f))
&& (fabs((vertexDistance * cosf(CS_DEG2RAD(vertexDegree)))) < (stride
* 0.5f + 0.3£))){

v.negate(v); // otherPos -> pos
hit = TRUE;

break;
}
} /0000000000000

#if 1
(/0000000000000 O000OUOOoDODO
if ((fabs (FW_REL_ANGLE(this->getStepAngle() - walker->getStepAngle()))) < 4
5.0f){
continue;
}
#endif

othersNextPos.addScaled (walker->getFramePosition(), walker->getStepStride
(), walker->getStepMoveDirection());

//othersDir = walker->getStepAngle();

othersDir = fwGetYAngleFromDir (walker->getStepMoveDirection());

//0000000000000000O0



othersCollideVertex[0] .vec[0] = othersNextPos[0] + cosf(CS_DEG2RAD(othersD
ir)) * othersDepthRange * 0.5f
+ cosf (CS_DEG2RAD (othersDir + 90.0f)) * othersWidt
hRange * 0.5f;
othersCollideVertex[0] .vec[1] 0.0f;
othersCollideVertex[0] .vec[2] = othersNextPos[2] + sinf (CS_DEG2RAD(othersD
ir)) * othersDepthRange * 0.5f
+ sinf (CS_DEG2RAD (othersDir + 90.0f)) * othersWidt

hRange * 0.5f;
othersCollideVertex[1].vec[0] = othersNextPos[0] - cosf(CS_DEG2RAD(othersD
ir)) * othersDepthRange * 0.5f
+ cosf (CS_DEG2RAD (othersDir + 90.0f)) * othersWidt
hRange * 0.5f;
othersCollideVertex[1].vec[1]
othersCollideVertex[1].vec[2]
ir)) * othersDepthRange * 0.5f
+ sinf (CS_DEG2RAD (othersDir + 90.0f)) * othersWidt

0.0f;
othersNextPos[2] - sinf (CS_DEG2RAD (othersD

hRange * 0.5f;
othersCollideVertex[2] .vec[0] = othersNextPos[0] - cosf(CS_DEG2RAD(othersD
ir)) * othersDepthRange * 0.5f
- cosf(CS_DEG2RAD (othersDir + 90.0f)) * othersWidt
hRange * 0.5f;
othersCollideVertex[2].vec[1] 0.0f;
othersCollideVertex[2].vec[2] = othersNextPos[2] - sinf (CS_DEG2RAD(othersD
ir)) * othersDepthRange * 0.5f
- sinf (CS_DEG2RAD (othersDir + 90.0f)) * othersWidt

hRange * 0.5f;
othersCollideVertex[3].vec[0] = othersNextPos[0] + cosf(CS_DEG2RAD(othersD
ir)) * othersDepthRange * 0.5f
- cosf(CS_DEG2RAD (othersDir + 90.0f)) * othersWidt
hRange * 0.5f;
othersCollideVertex[3] .vec[1] 0.0f;
othersCollideVertex[3].vec[2] = othersNextPos[2] + sinf (CS_DEG2RAD(othersD
ir)) * othersDepthRange * 0.5f
- sinf (CS_DEG2RAD (othersDir + 90.0f)) * othersWidt

hRange * 0.5f;
for(j=0; j<4; j++){
vertexDir.sub(othersCollideVertex[j], myPos);
vertexDistance = vertexDir.length();
vertexDegree = FW_REL_ANGLE(fwGetYAngleFromDir(vertexDir) - fwGetYAngleF

romDir (moveDir));

if (moveDir.dot(vertexDir) <= 0){//000000000000OOOOOOO

continue;

//2004.10.31 00 0O00OO0O0O0O0OODOOCOCOOO deadlock OO0
//000000000000D0O00000O00OO
if ((fabs((vertexDistance * sinf (CS_DEG2RAD(vertexDegree)))) < (myWidthRa
nge * 0.5f))
&& (fabs((vertexDistance * cosf(CS_DEG2RAD(vertexDegree)))) < (stride
* 0.5f + 0.3£))){



v.negate(v); // otherPos -> pos
hit = TRUE;

break;
}
} ,//00000000000000 Oooog

if(thit) {

csVec3f othersmoveDir(walker->getStepMoveDirection()) ;

if( 0.0f <= c && c < stride + len) {
csVec3f xp, vert;
xp.addScaled( othersTailPos, ¢, othersmoveDir );
vert.sub( myFrontPos, xp );
r2 = vert[0]*vert[0]+vert[2]*vert[2];

csVec3f legCollideCheckl[4];
float legCollideCheckDegl[4];

legCollideCheck[0] .vec[0] = othersTailPos[0] - myFrontPos[0];
legCollideCheck[0].vec[1] = 0;

legCollideCheck[0].vec[2] = othersTailPos[2] - myFrontPos[2];
legCollideCheck[1].vec[0] = othersPos[0] - myFrontPos[0];
legCollideCheck[1].vec[1] = 0;

legCollideCheck[1] .vec[2] = othersPos[2] - myFrontPos[2];
legCollideCheck[2].vec[0] = myFrontPos[0] - othersPos[0];
legCollideCheck[2] .vec[1] = 0;

legCollideCheck[2] .vec[2] = myFrontPos[2] - othersPos[2];
legCollideCheck[3].vec[0] = myPos[0] - othersPos[0];
legCollideCheck[3].vec[1] = 0;

legCollideCheck[3].vec[2] = myPos[2] - othersPos[2];

legCollideCheckDeg[0] = fwGetYAngleFromDir(legCollideCheck[0])
ngleFromDir (moveDir) ;
legCollideCheckDegl[1]

ngleFromDir (moveDir) ;

fwGetYA

fwGetYAngleFromDir (legCollideCheck[1]) - fwGetYA

legCollideCheckDeg[2] = fwGetYAngleFromDir(legCollideCheck[2]) - fwGetYA
ngleFromDir (othersmoveDir) ;
legCollideCheckDeg[3] = fwGetYAngleFromDir(legCollideCheck[3]) - fwGetYA

ngleFromDir (othersmoveDir) ;

if ( ((FW_REL_ANGLE(legCollideCheckDeg[0]) * FW_REL_ANGLE(legCollideCheck
Deglil)) < 0) //00000O0
&& ((FW_REL_ANGLE (legCollideCheckDeg[2]) * FW_REL_ANGLE(legCollideChec
kDeg[3])) < 0)){

v.negate(v); // otherPos -> pos
hit = TRUE;

break;



}

else {

//others 00 O0OOODO0O
csVec3f othersFrontPos;
fwHumanWWWalk* otherRef =

ref->nextStepPosition(othersPos, othersmoveDir, walker->getStepStride

(), othersFrontPos);

legCollideCheck[0]
legCollideCheck[0]
legCollideCheck[0]
legCollideCheck[1]
legCollideCheck[1]
legCollideCheck[1]
legCollideCheck[2]
legCollideCheck[2]
legCollideCheck[2]
legCollideCheck[3]
legCollideCheck[3]
legCollideCheck[3]

legCollideCheckDeg[0]

YAngleFromDir (moveDir) ;

legCollideCheckDegl[1]

YAngleFromDir (moveDir) ;
legCollideCheckDeg[2] = fwGetYAngleFromDir(legCollideCheck[2]) - fwGet

YAngleFromDir (othersmoveDir) ;

YAngleFromDir (othersmoveDir) ;

ckDegl1])) < 0) //000000O

}

.vec[0]
.vec[1]
.vec[2]
.vec[0]
.vec[1]
.vec[2]
.vec[0]
.vec[1]
.vec[2]
.vec[0]
.vec[1]
.vec[2]

(fwHumanWWWalk#*)walker ;

= othersFrontPos[0] - myPos[0];
= 0;

= othersFrontPos[2] - myPos[2];
= othersPos[0] - myPos[0];

= 0;

= othersPos[2] - myPos[2];

= myFrontPos[0] - othersPos[0];
= 0;

= myFrontPos[2] - othersPos[2];
= myPos[0] - othersPos[0];

=0;

= myPos[2] - othersPos[2];

fuGetYAngleFromDir (legCollideCheck[0]) - fwGet

fwGetYAngleFromDir (legCollideCheck[1]) - fuGet

legCollideCheckDeg[3] = fwGetYAngleFromDir(legCollideCheck[3]) - fwGet

if ( ((FW_REL_ANGLE(legCollideCheckDeg[0]) * FW_REL_ANGLE(legCollideChe

&& ((FW_REL_ANGLE(legCollideCheckDeg[2]) * FW_REL_ANGLE(legCollideCh
eckDeg[3])) < 0)){

v.negate(v); // otherPos -> pos

hit = TRUE;

break;
}

continue ;

} else {

continue ;

if(thit) {

csVec3f othersmoveDir(walker->getStepMoveDirection()) ;

csVec3f vv ;

//

// 0000000000000000G00000O0

//



oo

vv[0] = myFrontPos[0] - othersTailPos[0] ; // others 000

vv[1] = 0.0f;
vv[2] = myFrontPos[2] - othersTailPos[2] ;

¢ = othersmoveDir.dot(vv) ;

if( 0.0f <= c && c < len) {
csVec3f xp, vert;
xp.addScaled( othersTailPos, c, othersmoveDir );
vert.sub( myFrontPos, xp );
r2 = vert[0]*vert [0]+vert [2]*vert[2];

if( r2 < lenx*len ) {
v.negate(v); // otherPos -> pos
hit = TRUE;
} else {
continue ;
}
} else {

continue ;

if( r2 < collideWalkerDist ) {

collideWalkerDist = r2;
collideWalkerPoint = othersPos;
collideWalkerDir = v;

if (hit) { break ; }

if ( hit ) {

collideWalkerDist = sqrtf(collideWalkerDist);

collideWalkerDir.normalize();

return hit;

gooooooooooooo

csBool

fwWalker: :searchSlipThrough( const csVec3f& pos,

const csVec3f& moveDir,
const csVec3f& prevDir,
const float& search_stride,
const float& relAngle,
csVec3f& throughDir,

float& throughStride,
float& throughAngle)

float stride = search_stride ;

float dth = :

- my 0000

:_copysign(FWWALKER_COLLIDE_DIFF_SEARCH_ANGLE, relAngle) ;



dth *= -1.0 ;

csVec3f newDir = moveDir ;

csVec3f collidePos, wallDir, collideDir ;
float collideDist;

float humanMovingAngle = getStepAngle() ; //000O

csBool isFW, isBK, isRT, isLT ;
isFW = IsForwardControlled();
isBK = IsBackwardControlled();
isLT = IsLeftControlled() ;
isRT = IsRightControlled() ;

if (IsTranslateControlled() && (isLT || isRT) ) {

humanMovingAngle = fwGetYAngleFromDir (moveDir);

// 0000000OmoveDir = 0000000 prevDir=000
// 00000000mnoveDir=targetDir, prevDir=00000000

float angle = relAngle ;
float difangle = 0.0f ;

int i = 0 ;

//00000000000
this->translateMode = FALSE;
this->forwardWalkMode = FALSE;
this->backwardWalkMode = FALSE;
this->leftWalkMode =FALSE;
this->rightWalkMode =FALSE;

while(fabs(difangle - relAngle) <= FWWALKER_COLLIDE_TURNANGLE_MAX) {

if (fwStage: :collide(getHitPoints(), pos, newDir,
stride+toelLength,
humanMovingAngle+angle,
wallDir, collidePos, collideDist, TRUE)) {

} else if(strongWalkerCollide(this,
pos, newDir,
stride+toeLength*2.0,
humanMovingAngle+angle,
collideDir, collidePos, collideDist) ) {

} else {
//
// 0000000000000 0O00boogoog
//



throughDir = newDir ;
throughStride = stride ;
throughAngle = angle ;

collisionTimeCount = O;

return TRUE ;

if (fabs(angle) < FW_TOLERANCE) { break ;}

difangle += FWWALKER_COLLIDE_DIFF_SEARCH_ANGLE ;
angle += dth ;

float s = sinf( CS_DEG2RAD(dth) );
cosf ( CS_DEG2RAD(dth) );

newDir = fwRotXZ(s, c, newDir);

float c

//00000000
if (collideSearchTurn(this, pos, newDir, humanMovingAngle+angle)){

break;

i++

//00000000000000
stride *= 0.5f;
while(fabs(difangle - relAngle) <= FWWALKER_COLLIDE_TURNANGLE_MAX) {

if (fwStage: :collide(getHitPoints(), pos, newDir,
stride+toelLength,
humanMovingAngle+angle,
wallDir, collidePos, collideDist, TRUE)) {

} else if(strongWalkerCollide(this,
pos, newDir,
stride+toeLength*2.0,
humanMovingAngle+angle,
collideDir, collidePos, collideDist) ) {

} else {
//
// 000000000000000O000O000O
//
throughDir = newDir ;
throughStride = stride ;
throughAngle = angle ;

//this->forwardWalkMode = TRUE;

collisionTimeCount = O;



return TRUE ;

if (fabs(angle) < FW_TOLERANCE) { break ;}

difangle += FWWALKER_COLLIDE_DIFF_SEARCH_ANGLE ;
angle += dth ;

float s = sinf( CS_DEG2RAD(dth) );
float ¢ = cosf( CS_DEG2RAD(dth) );

newDir = fwRotXZ(s, c, newDir);

//00000000
if (collideSearchTurn(this, pos, newDir, humanMovingAngle+angle)){
break;

i++

//0000000
dth *= -1.0f;

while(difangle >= -FWWALKER_COLLIDE_TURNANGLE_MAX) {

if (fwStage: :collide(getHitPoints(), pos, newDir,
stride+toeLength,
humanMovingAngle+angle,
wallDir, collidePos, collideDist, TRUE)) {

} else if(collide(this,
pos, newDir,
stride+toeLength*2.0,
humanMovingAngle+angle,
collideDir, collidePos, collideDist) ) {

} else {
//
// 0000000000000000O000O00OO
//
throughDir = newDir ;
throughStride = stride ;
throughAngle = angle ;

collisionTimeCount = 0;

return TRUE ;

if (fabs(angle) < FW_TOLERANCE) { break ;}

difangle -= FWWALKER_COLLIDE_DIFF_SEARCH_ANGLE ;



angle += dth ;

float s = sinf( CS_DEG2RAD(dth)
float ¢ = cosf( CS_DEG2RAD(dth)
newDir = fwRotXZ(s, c, newDir);

//00000000
if (collideSearchTurn(this, pos,

break;

i++

return FALSE ;
#endif
}

gooobooooboooooo

csBool

fwWalker: :searchSlipThrough(
const csVec3f& moveDir,
const csVec3f& prevDir,
const float& search_stride,
const float& relAngle,
csVec3f& throughDir,
float& throughStride,
float& throughAngle)

newDir, humanMovingAngle+angle)){

const csVec3f& pos,

{
float stride = search_stride ;
float dth = ::_copysign(FWWALKER_COLLIDE_DIFF_SEARCH_ANGLE, relAngle) ;
dth *= -1.0 ;

csVec3f newDir = moveDir ;

csVec3f collidePos, wallDir, collideDir ;
float collideDist;

float humanMovingAngle = getStepAngle() ; //000

csBool isFW, isBK, isRT, isLT ;
isFW = IsForwardControlled();
isBK = IsBackwardControlled();
isLT = IsLeftControlled() ;
isRT = IsRightControlled() ;

if (IsTranslateControlled() && (isLT || isRT) ) {

humanMovingAngle = fwGetYAngleFromDir (moveDir);

// 00000000OmoveDir = 0000000 prevDir=000
// 00000000mnoveDir=targetDir, prevDir=00000000



float angle = relAngle ;
float difangle = 0.0f ;

int i = 0 ;

//00000000000
this->translateMode = FALSE;
this->forwardWalkMode = FALSE;
this->backwardWalkMode = FALSE;
this->leftWalkMode =FALSE;
this->rightWalkMode =FALSE;

//0000000
while(fabs(difangle - relAngle) <= FWWALKER_COLLIDE_TURNANGLE_MAX)

if (fwStage::collide(getHitPoints(), pos, newDir,
stride+toelLength,
humanMovingAngle+angle,
wallDir, collidePos, collideDist, TRUE)) {

} else if(collide(this,
pos, newDir,
stride+toeLength*2.0,
humanMovingAngle+angle,
collideDir, collidePos, collideDist) ) {

} else {
//
// 0000000000000000O000O000O0
//
throughDir = newDir ;
throughStride = stride ;
throughAngle = angle ;

collisionTimeCount = 0;

return TRUE ;

if (fwStage: :collide(getHitPoints(), pos, newDir,
stride*0.5f+toelLength,
humanMovingAngle+angle,
wallDir, collidePos, collideDist, TRUE)) {

} else if(collide(this,
pos, newDir,
stride*0.5f+toeLength*2.0,
humanMovingAngle+angle,
collideDir, collidePos, collideDist) ) {

} else {



//

// 000000000000000000000O0

//

throughDir = newDir ;
throughStride = stride *0.5f;
throughAngle = angle ;

collisionTimeCount = O;

return TRUE ;

if (fabs(angle) < FW_TOLERANCE) { break ;}

difangle += FWWALKER_COLLIDE_DIFF_SEARCH_ANGLE ;
angle += dth ;

float s
float c

sinf ( CS_DEG2RAD(dth)
cosf( CS_DEG2RAD(dth)

newDir = fwRotXZ(s, c, newDir);

(/00000000
if (collideSearchTurn(this, pos,

break;

i++
}
X

//0000000000000000

//0000000
dth *= -1.0f;

newDir, humanMovingAngle+angle)){

while(difangle >= -FWWALKER_COLLIDE_TURNANGLE_MAX) {

if (fwStage::collide(getHitPoints(), pos, newDir,

stride+toeLength,

humanMovingAngle+angle,
wallDir, collidePos, collideDist, TRUE)) {

} else if(collide(this,
pos, newDir,
stride+toeLength*2.0,

humanMovingAngle+angle,
collideDir, collidePos, collideDist) ) {

} else {
//

// 00000000000000000G00000O0

//



throughDir = newDir ;
throughStride = stride ;
throughAngle = angle ;

collisionTimeCount = O;

return TRUE ;

if (fabs(angle) < FW_TOLERANCE) { break ;}

difangle -= FWWALKER_COLLIDE_DIFF_SEARCH_ANGLE ;
angle += dth ;

float s = sinf( CS_DEG2RAD(dth) );
float ¢ = cosf( CS_DEG2RAD(dth) );

newDir = fwRotXZ(s, c, newDir);

//00000000
if (collideSearchTurn(this, pos, newDir, humanMovingAngle+angle)){
break;

i++

}

return FALSE ;
#endif
}

gooooooooo
void
fwWalker: :update()
{
if ( !getBody() || !isVisible() ) return;

csBool doApplyPose = TRUE ;

if ( isActivated() ) {
if ( isWalkFrameEnd() ) {
doApplyPose = makeOneStep();
doApplyPose = TRUE ;
} else {

if (collideFrameTime (this)){
this->setStepStride((this->getStepStride()) * 0.8f);
nextWalkFrame() ;

} else {
nextWalkFrame() ;

if ( collideFrameTime(this) && isCollideNow()) { /0000000000
gOooOo0Oo0oDOOoO0o0o0o0oOooooooo



stopCurrentStep() ;
} else {
nextWalkFrame(); // O00OOODOOO

setLastFramePos() ;

if (doApplyPose)
applyPose(); // 00000

csVec3f tempVec;

tempVec.set (this->getCurFrameMovePosByCollision()) ;
tempVec.scale(0.0f, tempVec);
this->setCollidedNow (FALSE) ;

this->setCollideNow (FALSE);
this->setCollisionNow(FALSE) ;

this->setCurFrameMovePosByCollision (tempVec) ;

goooooooooo

void

fwHumanWWWalk: : applyBodyPose ()

{

//

// 2002.Nov.11

// goooooo

// 000000000000000000000

//

// 000
//0000000000000000DOO0O0DOOOOO
// 00000000000000 10000000000
// 0000

// O0tuwrn() 00 ~0-00000000000000000 10000000

oo

//00000000 (stopCurretStep() ) 000D DOOOO0ODODODOOOOOO
//

float normalizedFrame;
if ( frameNo !'= -1 ) {

normalizedFrame = float(frameNo)/float(maxFrameCount) ;

// 000000000000D000
// 0000000000000000C0O0O0O000COOO00O0COO0OO000

// gooooooooom
// 000000000000000000OO0O00OO0
/7

Point3f *center = wwwalk->data[frameNo]->center;

// 2002.Nov.12 :



//0 Walkhnim 00 000000000000 O0O0OOO

// M-> degree DO OOOODODODO

//

//0 local_bodyangle = wwwalk->data[frameNo]->M->degree ;

//

float local_bodyangle = 0.0f ; // WalkAnim 0000000000000 [degl

float cs, ss ; // 0000 sin, cos O
float 1x, ly, 1z ; // WalkAnim OO OOOOOOOO

// 2003.01.27 :

// 000000000000

float legw ; // WalkAnim 0D 000000000

if ( wwwalk->stand() == FREEWWWALK_LEFT ) // turn() 00O OOD00OO
footPos_L[0] ; //legw = wwwalk->size[BODY_LEG_L] ;

legw
else
legw = footPos_R[0] ; //legw = wwwalk->size[BODY_LEG_R] * -1.0 ;

if (standingRotation) {

//-=-==

// turn() OO

// M->degree 10000 O0ODO

//local_bodyangle = wwwalk->data[frameNo]->M->degree ;

//----
#ifdef _FIX_HALF_OF_TURNSTEP_

// 2003.01.22 : turn() OO OOOOO

//

local_bodyangle = (lastBodyAngle - firstBodyAngle) * float(frameNo)/float
(maxFrameCount / 2.0f );

#else

local_bodyangle = (lastBodyAngle - firstBodyAngle) * normalizedFrame ;
#endif

#ifdef _WALKANIM_O4_SMOOTH_TURN_WITH_MOVING
#undef _WALKANIM_04_SMOOTH_TURN_WITH_MOVING
#endif

// turn() O0center(x) 000000000000 0O0O0O0OOOO

// 00 ifdef OO enable OOOO

//0 enable 00000 !'turn :to AGENT 000000 agent O turnO0
// 000000000000 OD0o0O0O00O0oo0ooboooooo

//

// 2002.Jan.10 : !!'turn :to_s 0000000000 OOO0O0OO0O0O0O0OOO
O000Oundef O0OOOO

//

#ifdef _WALKANIM_04_SMOOTH_TURN_WITH_MOVING

// 00000000

// WalkAnim 000000000 center 0000000 0OOOOO

//0 center(y) OD0walkAnim OO0 OO00000O00O0O0O0COOOOOCOOOO
ooo

//

Ss

sinf ( CS_DEG2RAD( local_bodyangle ) ) ;
cosf( CS_DEG2RAD( local_bodyangle ) ) ;

cs



1x
1z

center->x *cs + center->z * ss ;

center->x * (-ss) + center->z * cs ;

ss = sinf( CS_DEG2RAD(firstBodyAngle) ) ;

cs = cosf( CS_DEG2RAD(firstBodyAngle) ) ;

curFramePelvisPos[0] = firstStepPos[0] + lx*ss - lz*cs ;
//#ifdef _WALKANIM_TURNDEBUG_TEST

// curFramePelvisPos[1] = firstStepPos[1] + center->y ;
//#else

curFramePelvisPos[1] = firstStepPos[1] + pelvisHeight ;
//#endif

curFramePelvisPos[2] = firstStepPos[2] + lx*cs + lz#*ss ;

#else
// turn 000000000O0DOOCOCOOOOOOODODOOOO
//
/+ 000000000000 0000000000000
*
*/
//curFramePelvisPos[0] = firstStepPos[0] ;
//curFramePelvisPos[1] = firstStepPos[1] + pelvisHeight ;
//curFramePelvisPos[2] = firstStepPos[2] ;

#endif
curFrameAngle = firstBodyAngle+( local_bodyangle ) ;

} else {
//
// walk(), run() O
//

// localdir : 0O00ODOOOOOOOO
// stride : 00000000 O0ODOODOOO
//

csVec3f localdir = localMovingDir ;

float stride = curStride ;
if (walkState == WALKANIM_STOP) {
localdir = localMovingDir_prev ; // STOPO0O00D0OOOO0ODOODOO
stride = 0.0 ; // STOP U0 O0UOD0DOOnextStep() O
oo

if (applyBodyTYPE_TRANSLATE) {
/1-=-
// 0000000
// D0D0D00000000000000

/7
/1---
/] ----
// 0000000000000
/1
1x = 0.0f ;

//if (localdir[0] != 0.0) { 1x = center->x /* * localdir[0] */ ; }
if (localdir[0] < 0.0f ) { //---0000DO



1x = center->x *x -1.0f ;
} else if(localdir([0] > 0.0f) {

1x = center->x 5

#ifdef FIX_NOACTION_IN_TRANSLATE_AND_BACKWD
if (localdir[0] > 0.0f ) { //---0O
ly = center->y ;

} else {
ly = pelvisHeight ;
3
#else
ly = center->y ;
#endif

1z = stride * normalizedFrame * localdir[2]

3

ss = sinf( CS_DEG2RAD(firstBodyAngle) ) ; //00000000

cs = cosf( CS_DEG2RAD(firstBodyAngle) ) ;

if (this->isCollisionNow()){ //0 0000000

if (this->isSideCollideNow()){ //0000O
if (this->isCollidedNow()){ //000000O

curFramePelvisPos[0] = firstStepPos[0] + lx*ss - lz*cs + curFram
eMovePosByCollision[0] * COLLIDED_MOVE_FACTOR_X; //00 00000000
curFramePelvisPos[1] = firstStepPos[1] + ly;

curFramePelvisPos[2] = firstStepPos[2] + lx*cs + lz*ss + curFram

eMovePosByCollision[Q] * COLLIDED_MOVE_FACTOR_Z;
}else { /»/O0D0D0ODO

curFramePelvisPos[0] = firstStepPos[0] + lx*ss - lz*cs + curFram
eMovePosByCollision[0] * COLLIDE_MOVE_FACTOR_X; //000000000O0O0OOO
curFramePelvisPos[1] = firstStepPos[1] + ly;

curFramePelvisPos[2] = firstStepPos[2] + lx*cs + lz*ss + curFram

eMovePosByCollision[Q] * COLLIDE_MOVE_FACTOR_Z;

}

} else if(this->isForwardCollideNow()){ //0000

if (this->isCollidedNow()){ //00 0000

curFramePelvisPos[0] = firstStepPos[0] + FRONT_COLLIDE_MOVE_FACT

OR*cs; //000000000OO
curFramePelvisPos[1] = firstStepPos[1]
curFramePelvisPos[2] = firstStepPos[2]
OR*ss;
} else { //O000DDO
curFramePelvisPos[0] = firstStepPos[0]
ORxcs; //00000000O00COOOO
curFramePelvisPos[1] = firstStepPos[1]
curFramePelvisPos[2] = firstStepPos[2]
OR*ss;
}
} else { //00
if (this->isCollidedNow()){ //00 0000
curFramePelvisPos[0] = firstStepPos[0]

+

+

+

+

FRONT_COLLIDE_MOVE_FACT

FRONT_COLLIDE_MOVE_FACT

FRONT_COLLIDE_MOVE_FACT

lx*ss - lz*cs + curFram



eMovePosByCollision[0] * COLLIDED_MOVE_FACTOR_X * 1.5f; //0000000000

curFramePelvisPos[1] = firstStepPos[1] + ly;

curFramePelvisPos[2] = firstStepPos[2] + lx*cs + lz*ss + curFram

eMovePosByCollision[2] * COLLIDED_MOVE_FACTOR_Z * 1.5f;

}else { //O0000O0O

curFramePelvisPos[0] = firstStepPos[0] + lx*ss - lz*cs + curFram

eMovePosByCollision[0] * COLLIDE_MOVE_FACTOR_X * 0.7f; /00000000000

ooo

curFramePelvisPos[1] = firstStepPos[1] + ly;

curFramePelvisPos[2] = firstStepPos[2] + lx*cs + lz*ss + curFram

eMovePosByCollision[2] * COLLIDE_MOVE_FACTOR_Z * 0.7f;

0o
//
//
//
//
//
//
/7
//

}
}
} else { /000000000
curFramePelvisPos[0] = firstStepPos[0] + 1x *ss - 1z * cs ;

curFramePelvisPos[1] = firstStepPos[1] + 1y ;

curFramePelvisPos[2] = firstStepPos[2] + lx*cs + lz*ss ;

WalkAnim 000 STOP OO0 XOO0OOOOOOOOOOO
STOP OO0 bodyangle DO OODOO0O

WalkAnim OO00O00O0O0O0OO0O local_bodyangle = M->degree OO OO
2002/11/15 : WalkAnim OO O0OO0000O0

STOP, START OO 0000 center->M->degree DO OO0O0O0OO
oooooooo

Walk 0O 0O 0O normalizedFrame=frame/(NFrames) ; OO0

local_bodyangle = wwwalk->datal[frameNo]->M->degree ;

local_bodyangle = (lastBodyAngle - firstBodyAngle) * normalizedFrame ;

//TRACE(_T("WALK localangle %g\n"), local_bodyangle) ;

// --- 00000
// WalkAnim OO OOO0OOO0O center 0000000O00D00OO
//

float center_x = center->x ;
if(localdir[0] < 0.0f ) { //---0000DO
legwx= -1.0f ;

center_x *= -1.0f ;

ss = sinf( CS_DEG2RAD( local_bodyangle ) ) ; //--- 000000000 ce



nter 00O
cs = cosf(CS_DEG2RAD( local_bodyangle ) ) ;
1x = (center_x ) *cs + (center->z +legw) * ss ;
ly = center->y ;

1z = (center_x ) * (-ss) + (center->z +legw) * cs - legw ;

ss = sinf( CS_DEG2RAD(firstBodyAngle) ) ; //--- 0O OOO0OODO
cs = cosf( CS_DEG2RAD(firstBodyAngle) ) ;

curFramePelvisPos[0] = firstStepPos[0] + lx*ss - lz*cs ;

curFramePelvisPos[1] = firstStepPos[1] + 1y ;
curFramePelvisPos[2] = firstStepPos[2] + lx*cs + lz*ss ;
if (this->isCollisionNow()){ //0000000O0O
if (this->isSideCollideNow()){ //0000
if (this->isCollidedNow()){ //00000OO
curFramePelvisPos[0] = firstStepPos[0] + lx*ss - lz*cs + curFram
eMovePosByCollision[0] * COLLIDED_MOVE_FACTOR_X; //0000000000
curFramePelvisPos[1] = firstStepPos[1] + ly;
curFramePelvisPos[2] = firstStepPos[2] + lx*cs + lz*ss + curFram
eMovePosByCollision[2] * COLLIDED_MOVE_FACTOR_Z;
} else { //000DDO

curFramePelvisPos[0] = firstStepPos[0] + lx*ss - lz*cs + curFram
eMovePosByCollision[0] * COLLIDE_MOVE_FACTOR_X; //0000000000O0OO0DO
curFramePelvisPos[1] = firstStepPos[1] + ly;
curFramePelvisPos[2] = firstStepPos[2] + lx*cs + lz*ss + curFram
eMovePosByCollision[2] * COLLIDE_MOVE_FACTOR_Z;
}
} else if(this->isForwardCollideNow()){ //0000O
if (this->isCollidedNow()){ //00 0000
curFramePelvisPos[0] = firstStepPos[0] + FRONT_COLLIDE_MOVE_FACT
ORxcs; //000000000O
curFramePelvisPos[1] = firstStepPos[1] ;
curFramePelvisPos[2] = firstStepPos[2] + FRONT_COLLIDE_MOVE_FACT

OR*ss;
}else { //O000DDO
curFramePelvisPos[0] = firstStepPos[0] + FRONT_COLLIDE_MOVE_FACT
ORxcs; //0000000000COOOO
curFramePelvisPos[1] = firstStepPos[1] ;
curFramePelvisPos[2] = firstStepPos[2] + FRONT_COLLIDE_MOVE_FACT

OR*ss;
}
} else { //00
if (this->isCollidedNow()){ //00000O0O
curFramePelvisPos[0] = firstStepPos[0] + lx*ss - lz*cs + curFram
eMovePosByCollision[0] * COLLIDED_MOVE_FACTOR_X * 1.5f; //000000000O0O
curFramePelvisPos[1] = firstStepPos[1] + ly;
curFramePelvisPos[2] = firstStepPos[2] + lx*cs + lz*ss + curFram
eMovePosByCollision[2] * COLLIDED_MOVE_FACTOR_Z * 1.5f;
} else { //000DODO
curFramePelvisPos[0] = firstStepPos[0] + lx*ss - lz*cs + curFram
eMovePosByCollision[0] * COLLIDE_MOVE_FACTOR_X * 0.7f; //00000000000O
ooo
curFramePelvisPos[1] = firstStepPos[1] + ly;



curFramePelvisPos[2] = firstStepPos[2] + lx*cs + lz*ss + curFram
eMovePosByCollision[2] * COLLIDE_MOVE_FACTOR_Z * 0.7f;

}

}else { //O0O00O0000OOO
curFramePelvisPos[0] = firstStepPos[0] + 1x #*ss - 1z * cs ;
curFramePelvisPos[1] = firstStepPos[1] + 1y ;
curFramePelvisPos[2] = firstStepPos[2] + lx*cs + lz*ss ;

}

curFrameAngle = firstBodyAngle+( local_bodyangle ) ;

// 00000000000000

// curFramePos 0O [0], [2] 0000000 [1] O stopCurrentStep DO OO OO0

curFramePos [0] = curFramePelvisPos[0] ; //

curFramePos[1] = firstStepPos[1] + (lastStepPos[1] - firstStepPos[1]) * norm
alizedFrame ;

curFramePos[2] = curFramePelvisPos[2] ;

//--- 2002.Nov.12

// turn() O0center(x) 0000000000 O0ODOODODOO _WALKANIM_04_SMOOTH_
TURN_WITH_MOVING == DEFINED

//

// 0000000000 T Translation OO0

//

// walk()/run() OO0 O000OO0OOCOCOOOOOOO

//

#ifdef _WALKANIM_O04_SMOOTH_TURN_WITH_MOVING
// 0000 (0)
getBody () ->setTranslation( curFramePelvisPos );
#else
if (!standingRotation) {
// 0000 @)
getBody () ->setTranslation( curFramePelvisPos );
}
#endif

// 0000

csRotation rot;

rot.setAxis( 0.0f, 1.0f, 0.0f );
rot.setAngle( CS_DEG2RAD(curFrameAngle) );
getBody () ->setRotation(rot) ;



