Havok Xtra Behaviours

1 Character Controller

1.1 Intro

This behaviour provides familiar control over a character within a physically modelled
environment. It provides all the standard walking, running and jumping functionally.
Along with these come the inherent extras in the Havok Xtra by such as sliding along
obstacles, falling of ledges and pushing other simulated objects.

1.2 WYSIWYG?

A visually complex character can be very expensive to simulate physically. Also the
human body does a remarkable job of keeping itself upright - most of the time. We can’t
afford to do the calculations needed to keep a hugely complex representation physically
simulated and upright, so we wouldn't.
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Spheres on the other hand are cheap and they look the same from any direction. Hence
when using the character behaviour we use a spherical physics proxy.

1.3 How things work

The behaviour takes the position of a spherical physics proxy and applies its positional
information to a displayed model. It ignores the spheres rotation.

In order to provide control, the behaviour sets the linear velocity of the physical proxy
based on various keystrokes. The actual velocities are determined from a number of
factors.

Upon a key press:

1. The character velocity direction is accumulated based upon the user key
presses.

2. Next the resulting vector is then multiplied by the required speed.
3. Finally if the character is in the air then the velocity will be damped.

When no keys are pressed:

A damping of velocity is applied to stop the character’s movement more
abruptly.
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1.4 Properties

Property Description Default
Display Model Visual representation of the character | 1stModel in Scene
Havok Model Spherical proxy representation 1st Model in Scene

Proxy Visibility

Blend percentage of spherical proxy
representation. Can be used for debug
purposes. (Or a characters force
shield?)

25

Local Forward

Direction the character is initially
facing. This is usually aligned along one
of the major axis. For example, the
default values implies the visual
character was modelled facing along the
positive x-axis.

Vector(1,0,0)

Local Right

Direction the characters right arm
would point if held straight out.

Vector( 0, 1,0)

Local Up

Direction the character would go if it
jumped straight up. Usually this is the
opposite to direction in which gravity
acts.

Vector(0,0,1)

Mass

Mass of physics proxy. While this value
is set when a rigid body is created it is
so fundamental to the tweakability of a
character controller it has been added
here for convience.

25

Height

This value represents a percentage of
the spherical proxies radius. This value
effectively describes how steep an
incline will the character be able to get
over. 0 means that the character could
effectively go up almost vertical walls
(ladders?). 1 means that the character
will only be able to manage relatively
minor slopes

0.95

Walk Speed

The maximum speed the character can
go when walking. Remember the
dreaded scaling!

50

Run Speed

The maximum speed the character can
go when running. Remember the
dreaded scaling!

100

Turn Speed

The amount the character turns in
degrees per step.
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Jump Strength

Signifies not high a character can jump
in direction of local up vector

100

Air Speed Damper

Amount of control which is lost when
character is in the air (e.g. jumping or
falling). 0 means no movement control,
1 means full movement control. N.B.
full control does not stop the character
falling under gravity though.

0.1

Velocity Damper

Represents how much velocity remains
when a player is no longer controlling a
character. 0 means that all of the
current velocity is loss when no key is
pressed (i.e. instant stop). 1 means that
current velocity remains at 100
percentage.

0.1

Gravity Multiplier

Characters often feel very ‘floaty’. Hence
an extra gravity force is often applied.
NB This value could also be negative
(e.g. for a character on the moon,
swimming or flying)

KeyCodes - XXXX

Key codes assigning key strokes to
various character control actions

1.5 Assumptions

A bounding sphere representation most be used for the Havok proxy.

Gravity is acting along one of the major axis.

Display and Havok models have initial transforms aligned.

Sphere friction is fixed to O

Sphere restitution is fixed to O

1.6 Current Limitations

Easy modifications ©

Currently ignores friction of surface

Ignores linear velocity of surface (i.e. no moving platforms)

Not currently time independent

Not so easy modifications ®
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o Spherical physical presentations only
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Appendix - Behaviour Script

Most importantly: The code is given below with the understanding that it will be cut,
pasted and modified to suit your own requirements. Have fun.

property pHavok

property pSprite

property pCrb, pCndl

property pLocal Forward, pLocal R ght, pLocal Up
property pProxyVisibility

property pRunSpeed

property pWal kSpeed

property pTurnSpeed

property pAi r SpeedDanper

property pJunpStrength

property pHei ght

property pMass

property pGavityMiltiplier

property pVel oci t yDanper

property pKUp, pKDown, pKLeft, pKR ght
property pKStrafelLeft, pKStrafeR ght, pKJunp
property pOnG ound

property pBaseVel ocity

property plnAirBaseVel ocity

property plnAirUp, plnAirDow, plnAirLeft, plnA rR ght
property plLastTi ne

property pGavityAxis

on beginSprite ne

pSprite = sprite(ne.spriteNun
pHavok = pSprite. pHavok

i f voidP(pCndl) then pCdl
if voidP(pCrb) then pCrb

pSprite. nenber. nodel [ 1] . name
pSprite. menber. nodel [ 1] . nane

pCrdl = pSprite.nenber. nodel ( pCrdl )
pCrb = pHavok. rigi dBody( pCrb )
pCrb.friction =0

pCrb.restitution =0

pCrb. mass = pMass

nmdl = pSprite. nenber. nodel ( pCrb. nane )

nmdl . shader. bl end = pProxyVisibility

pHei ght = ndl . boundi ngSphere[ 2] * pHei ght

pHavok. regi sterinterest( pCb.name, #all, 0, 0, #collisionHandl er, ne )
pHavok. regi st er St epCal | back( #control Character, ne )

pBaseVel ocity = vector(0,0,0)
pl nAi r BaseVel ocity = vector (0,0, 0)
pLastTine = 0

if( not O = pLocalUp.x ) then pGavityAxis =1
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if( not O
if( not O

pLocal Up.y ) then pGavityAxis
pLocal Up. z ) then pGavityAxis

I
w

end

on collisionHandl er ne, details

rbA
rbB

pHavok. ri gi dBody( details[1] )
pHavok. ri gi dBody( details[2] )

d = (details[3]-pCb.position)[pGavityAxis]
if d < -pHeight then

pOnG ound = true
end if

end

on control Character ne, newli ne
pCrb.active = true

delta = newline - plLastTine

if( the shiftDown ) then
I s = pRunSpeed

el se
I s = pwal kSpeed

end if

av = pOrdl .transformrotation
if keyPressed( pKLeft ) then av = av + (pLocal Up * pTurnSpeed)
i f keyPressed( pKRight ) then av = av - (pLocal Up * pTurnSpeed)

pCndl . transformrotation
pCdl . transform position

av
pCrb. position

if( pOhGound ) then

Iv = vector (0,0, 0)

i f keyPressed( pKUp ) then |v
i f keyPressed( pKDown ) then v
if keyPressed( pKStrafeLeft ) then v
if keyPressed( pKStrafeRight ) then v

I v + pLocal Forward
I v - pLocal Forward
Iv - pLocal R ght
I v + pLocal Ri ght

i f keyPressed( pKJunp ) then
pCrb. i near Vel ocity[ pGavityAxis] = pJunpStrength
end if

if( 0.001 < Iv.length ) then

t = transform))

t.rotation = pCrdl .transformrotation
Iv.normalize()

lv =t * |v

tVv v * |s
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tV[pGavityAxis] = pCrb.linearVelocity[pGavityAxis]
pCrb.linearVelocity =tV

el se
tV = pCb.linearVelocity
tV =tV * pVel oci t yDanper

tV[pGavityAxis] = pCrb.linearVelocity[pGavityAxis]
pCrb.linearVelocity =tV
end if

plnAirUp = fal se

pl nAi rDown = fal se

plnAirLeft = fal se

pl nAirRi ght = fal se
el se

v = vector (0,0, 0)

if keyPressed( pKUp ) then
if( not plnAirUp ) then
lv = 1v + pLocal Forward
plnAirUp = true
end if
el se
if( plnAirUp ) then
lv = lv - pLocal Forward
plnAirUp = fal se
end if
end if

i f keyPressed( pKDown ) then
i f( not plnAirDown ) then
lv = 1lv - pLocal Forward
pl nAi r Down = true
end if
el se
i f( plnAirDown ) then
Iv = Iv + pLocal Forward
pl nAi r Down = fal se
end if
end if

if keyPressed( pKStrafelLeft ) then
if( not plnAirLeft ) then
Iv = 1v - pLocal R ght
pl nAirLeft = true
end if
el se
if( plnAirLeft ) then
Iv = 1lv + pLocal Ri ght
plnAirLeft = fal se
end if
end if

i f keyPressed( pKStrafeR ght ) then
if( not plnAirRight ) then
Iv = lv + pLocal R ght
plnAirRight = true
el se
Iv = 1lv - pLocal Ri ght
pl nAirRight = fal se
end if
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end if
if( 0.001 <lv.length ) then

t = transform))

t.rotation = pCrdl .transformrotation
Iv.normalize()

lv =t * |v

tV =1v * Is * pAirSpeedDanper
tV =1tV + pOb.linearVelocity
pCrb.linearVelocity =tV

end if

f = pCrb.mass * pHavok.gravity * pGavityMiltiplier
pCrb. appl yForce( f )
end if

pCrb. angul ar Vel ocity = vector (0, 0, 0)

pCol l'i sionDetails = []
pOnG ound = fal se

pLast Ti ne = newTi ne

end

on get Mobdel s(ne, aMenber, aList)

repeat with j = 1 to aMenber. nodel . count
if string(aMenber.nodel[j]) contains "nodel" then
alLi st. add(aMenber. nodel [j]. nane)
end if
end repeat

return(aLi st)

end get Model s

on i sCKtoAttach(aScript, aSpriteType, aSpriteNum

case aSpriteType of
#QG aphi c:
case sprite(aSpriteNum. nenber.type of
#shockwave3d:
if aScript.getMdel s(sprite(aSpriteNun).menber, []).count > 1 then

r et ur n( TRUE)
el se

r et ur n( FALSE)
end if

#text:
if sprite(aSpriteNun). nmenber. di spl ayMbde = #node3D t hen
ret urn( TRUE)
el se
r et ur n( FALSE)
end if
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end case
#script:
ret ur n( FALSE)
end case

r et ur n( FALSE)

end i sOKt oAt t ach

on get PropertyDescri ptionList(aScript)
if the currentSpriteNum> 0 then
tGPDList = [:]

[1
aScri pt.get Model s(sprite(the currentSpriteNun). nmenber, tList)

t Li st
tList

t GPDLI st [#pCmdl ] =\

[\

#commrent : " Di spl ay Mdel ", \
#format: #string,\

#range: tlList,\

#defaul t: tList[1]\

]

t GPDLi st [#pOrb] =\

[\

#coment : "Havok Model ", \
#format: #string,\
#range: tlList,\
#defaul t: tList[1]\

]

t GPDLi st[#pProxyVisibility] =\
[\

#comrent : "Proxy Visibility",\
#range: [#m n:0, #nax: 100],\
#format: #float,\

#defaul t: 25\

]

t GPDLi st [ #pLocal Forward] =\
[\

#coment : "Local Forward",\
#format: #vector,\

#defaul t: vector( 0, 1, 0 ) \

]

t GPDLI st [ #pLocal Right] =\

[\

#coment : "Local R ght",\
#format: #vector,\

#defaul t: vector( 1, 0, 0 ) \
1

t GPDLi st [ #pLocal Up] =\
[\

#coment : "Local Up",\
#format: #vector,\
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#default: vector( O, 0, 1) \
]

t GPDLi st [ #pMass] =\

[\

#comment : " Mass", \

#range: [#mn: 0.1, #max: 1000],\
#format: #float,\

#defaul t: 100\

]

t GPDLi st [ #pHei ght] =\

[\

#comment : " Hei ght ", \
#range: [#mn:0, #nmax:1],\
#format: #float,)\

#defaul t: 0. 95\

]

t GPDLI st [ #pWal kSpeed]
[\

#coment : "Wl k Speed”, \
#range: [#m n: 0, #max: 1000],\
#format: #float,\

#defaul t: 50\

]

t GPDLi st [ #pRunSpeed] =\

[\

#coment : "Run Speed",\
#range: [#m n:0, #nmax: 1000],\
#format: #float,\

#defaul t: 100\

]

t GPDLi st [ #pTur nSpeed] =\
[\

#coment : " Turn Speed",\
#range: [#m n:0, #max:90],\
#format: #float,)\

#defaul t: 2\

]

t GPDLI st [ #pJunpStrength] =\
[\

#coment : "Junp Strength",\
#range: [#m n: 0, #max: 1000],\
#format: #float,\

#defaul t: 100\

]

t GPDLi st [ #pAi r SpeedDanper] =\
[\

#comrent : "Air Speed Danper”,\
#range: [#m n:0, #nmax:1],\
#format: #float,\

#defaul t: 0.1\

]

t GPDLi st [ #pVel oci t yDanper] =\
[\

#coment : " Vel oci ty Danper”,\
#range: [#m n: 0, #max:1],\

1
—
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#format: #float,\
#defaul t: 0.1\

]

t GPDLi st [#pGavityMul tiplier] =\
[\

#comrent: "Gavity Miltiplier”,\
#range: [#mn:-10, #nmax: 10],\
#format: #float,\

#defaul t: 2\

]

t GPDLI st [ #pKUp] =\

[\

#coment : "KeyCode - Up",\
#format: #integer,\
#defaul t: 126\

]

t GPDLI st [ #pKDown]
[\

#comrent : " KeyCode - Down",\
#format: #integer,\

#defaul t: 125\

]

t GPDLi st [ #pKLef t]
[\

#comrent : "KeyCode - Left",\
#format: #integer,\

#defaul t: 123\

]

t GPDLi st [ #pKRi ght] =\

[\

#comrent : "KeyCode - Right",\
#format: #integer,\

#defaul t: 124\

]

t GPDLi st [ #pKStrafeLeft] =\

[\

#comment : "KeyCode - Strafe Left",\
#format: #integer,\

1
—

1]
—

#defaul t: O\

1

t GPDLi st[#pKStrafeRi ght] =\
[\

#commrent : "KeyCode - Strafe Right",\
#format: #integer,\

#defaul t: 2\

1
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