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Poser Dynamics

Part V - Crash Course

Understanding cloth and having a mental model of the physicsinvolvedis necessary but not sufficient to make effective
and efficient simulating systems. Creating those systemsisaworldinits ownright. Especially those with an engineer’s way
of looking atthings might be interested in this mini tourthrough the deep down dungeons. Crash Course on Math, Physics
and Sims really is the math and physics loaded chapter. Any use of the underground escape tunnelbrings youinto

Muppets Lab “where the future is made today”. You have been warned.
June 2012
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Crash Course on Math, Physics and Sims
Some people immediately zap away when they see even atwo-characterformula comingalong, othersinsistin getting the
rough engineering treatment to enhance theirunderstanding. This chapteris for the latter part of the audience, although |

can recommend the conclusions to everyone.

Ill start with some math first because 1) it simplifies handlingthe formulas and 2) in the forums people have stated to
have some issues handlingand graspingit. Second I'll do the physics, from an electrical point of view. This gives the proper
resultingformulasinan easy way, butit’stoo far away from our actual simulations. So third, I'll present the physics froma
mechanical point of view. Similarformulas but much closerto our actual cloth simulation. Then, fourth, I’ll consider the
simulation algorithms themselves. Finally, I'll present some conclusions that help you furtherin handling the Poser
parameters and cloth simulation.

In orderto handle straightforward object motion, steady currents and flows, | can simply deal with real numbers. But
handling disruptions, oscillations, alternating currentand more becomes alot easierwhen | extent my repertoire to
imaginary and complex numbers.

In that area, the magic bulletis called ‘i’ with the propertyi’=-1. | don’t have to understand it, it’s there, period.
Multiplyingareal numberb by iturns itinto the imaginaryi*b (or:ib forshort), and repeating the operation turnsitinto
i*i*b = i’b = -b which brings me back into the real world again. When | mix a real numbera and an imaginaryib | geta
complex numbera+ib, and | can doall addingand subtraction while keeping the real and imaginary worlds separate:
(a+ib) + (c+id) = (a+c) + i(b+d).

Like | can representreal numbersonastraightline, | can represent complexnumbersinasimple plane. | can use dots or
arrows to them, and adding and subtraction behave like simpleadding and subtracting those arrows as in vector algebra.
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Complex numbers however are not very friendly in multiplication and handling ‘(2+15) +(142) =3 +3i
powers, exponentials and logarithms. Asyou canseein
. . . . .2 . (2+10) * (1+20) = 2+i+4i-2 = 5i

(a+ib)*(c+id) =ac +ibc +iad + i*bd = (ac-bd) +i(bc+ad) _lor: V3 e(i30%) V5 e(i60%) = 5 efi90%)
real and imaginary parts of the numbers get mixed, which might turnlonger

calculationsintoasheermess.

The vector approach howevergives us an alternative. Instead of considering

the x and y components of the vector, we can consideritslength R andangle g

with the horizontal axis. This makes a+ib equivalent to R*[cos(q)+isin(q)]. Ii
Addingand subtracting fromthis approach becomes anightmare, but

multiplication, division and more becomes easy. Multiplication is: multiply the 1l 7 3
lengths and add the angles, which follows in a straightforward way from classic

geometry (I’ll save you the details).

To simplify ourtool even more, | use natural exponents and logarithms to rewrite Rto e (orr=In(R) ), and especially

. "
(cos(q) +isin(q)) to elq. In otherwords, a+ib becomes e(r a) where r=In(sqrt(a’+b?)) and g=arctan(b/a). Thisis handy,
since multiplication of valuesis equivalent to the addition of exponents, and taking powers is equivalent to multiplying

exponents, so (e(r+iQ) * e(s+it) => e[(r+s)+i(q+t)] and [a+ib]N => [e(r+iq)] N => eN(r+iq).

So, with thisdirty trick, the issues of complex multiplication and power-lifting are reduced to addition and simple
multiplication. That’sagain.
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Thisis the basictool, now the application of itin physics. Alternating currents, oscillating movements and the like can be
described as x(t) = Rcos(wt) where Ris the amplitude, and w=2 pi f, for oscillating frequency f. Each time wt makesa
multiple of 2 pi, or each time ft makes a whole number, the oscillation startsanew. Now it has become asmall step to
state that the oscillation we seeis just the real world part of a complex movement, which also has animaginary

componentinaworld we can or cannot imagine ©.

it it
But as a whole, itsdescribed with x(t)=ReIW orevenwithx(‘c):e(r W ),

The main reason fordoingthis, is that we need time-derivatives (and integrals) like dx/dt to get speed, accelerationand
more. But the classical approach presents us a plethora of sine and cosine functions, and we really need alot of geometry
to getunderstandable results. Inthe new approach, we don’t.

r+iwt r+iwt r+iwt
Whenx(t) = e( )then dx/dt=iw * e( ), sod2x/dt2 = -w2* e( ), from positionto velocity to acceleration,

(r+iwt) (r+iwt)

but also [xdt=1/iwe andso [[xdt2=-1/w2e , from acceleration to velocity to position.

In abstraction, basicphysics considers a ‘field’ and a ‘thing’, and moving the thing against the field requires energy (fromus
or from the thingitself), while moving the thing along the field returns that energy back. One unit of field times one unit of
thing make 1 Joule of energy, and if |do so every seconditrequires orgenerates 1Joule persecond or: 1 Watt of power.

Less abstract, in electricity the ‘field’ is electric potential (char: V) determined in Voltand the ‘thing’ is electrical charge
(char: Q) determinedin Coulomb. When such an amount of charge passes a measuring point within 1second, we’vegotan
electrical currentof 1 Coulomb persecond, or: 1 Ampere.

When | move such a charge to a place witha 1 Volt higher potential itrequires 1Joule (char:E, informula: E=V*Q), and
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when | doso everyseconditrequiresapowerof 1 Watt (char W, informula: W = V*1). Especially this last formulaon
electrical power might hangsomewhere in your memory, resulting from a physics class or so.

When | move a charge from one place to another, bridging a potential, it becomes harderforthe next portion of charge to
do the same. The source of the charges becomes short due to the displacement, or: anti-charged and as we know opposite
charges pull each other. The destination of the charges gets a surplus or: gets charged, and similar charges push each
other.In otherwords, by movinga charge across a field, it gets less interesting to continue, the field itself gets reduced.
The ratio betweentheseis understood as: electrical capacity (char C, measuredin Farad).

In formula: dQ= CdV, whenImove a charge dQ the field changes dV. When the device thatincludes the source and the
destination of the charge is said to have a large capacity, this means that the displacement of large charges have little
effectonthe field.

Even when movingthe charges hardly effects the field, the charge elements (e.g. electrons) have to bridge the gap
between source and destination, collide to each otherand to loads of moleculesin between, and dissipate some heat. This
isunderstood as electrical resistance (char R, measured in Ohm).

In formula:V =1*R or I=V/R, Ohm’s law. A large resistance is like having air (or less) between two poles of a battery, they
are electricallyisolated, there is hardly any current and no energy loss. A small resistance is like short-circuiting the battery
with a copperwire. Lots of current, and the heat mighteven meltthe wire. As current| = dQ/dt we see thatfirstwe had a
relationship between ‘field’ V and ‘thing’ Q, and now we’ve got a relationship between V and the first time-derivate of the
‘thing’: dQ/dt.

So the nextstepisto investigate what happens with that second time-derivative, or: dl/dt. This just means: alternating
current. When alternating currentis applied ontoacoil, it generates an electricfield. Thisis understood as electrical
induction, the fundament under dynamos, generators, turbines and the like. Char: F (after Faraday), measured in Henry
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(both did the discoveries atthe same time).
In formula:V = F*dl/dtor dI/dt=V /F, alarge induction generates astrongfield from the alternating current.

Now, letme bring all the elementstogether. I've gotadevice with two poles, | apply an alternating voltage onto the poles,
and the charges and currentsin the device start workingin parallel:

Workingin parallelimplies that | have to add the individual currents, so:
(11+12+13) = | total = Voltage / “Impedance” (Impedance is some kind of
resistance for alternating currents and voltages, taking capacity and induction
intoaccount).

o Alt. VoItageVexp{th}

e Capacity |=dQ/dt=C *iw* VeXp{iwt}

e Resistance I=1/R* Vexp{th}

e Induction I=1/F*1/iw* Vexp{iwt}

e Inparallel 1=[C*iw+1/R+1/F*1/iw] * Vexp " =1/IMP *Vexp' "
e SolMP =1/[iwC+1/R +1/iwF], aftertaking the inverse on both sides

=iwR/ [-W2RC + iw + R/F], after multiplying with iwR on both sides

iwR [ (R/F-w2RC)—iw]/[ (R/F-w2RC)2 + w2], after multiplying with [ (R/F-w2RC) —iw]
w* [w/R+i(1/F-w2C)]/[(1/F-w2C)2+(w/R)2]

e IfR verysmall(shortcircuit), then 1/Rbecomes dominantand IMP => (w2/R) / (w2/R2) = R2/R=R

Poser Dynamics — part V www.Book.aRtBeeWeb.nl pg 7/19



http://www.book.artbeeweb.nl/

e IfR verylarge (isolation), then IMP =iw / (1/F-w2C) and becomes quite large when 1/F-w2C=>0,
thatis:w2 => 1/FC. Thenthe impedance =>R again.

Thisw = sqrt(1/FC) represents the resonance frequency of the system, it behaves ata minimal energy loss.

Now we’ve gotthe essential formula, let’s apply them on a mechanical system.

The mechanical route follows the same approach. The ‘field’ isforce (charF, measuredin Newton) and the ‘thing’ is
displacement (say X, measuredin meter). Applyingaforce of 1 N over1 m requires 1J of energy, and applyingthatforce
overa route with a speedof 1 m/s requires 1W of power. Note the similarities with electrical.

o Aspringpullsandpushes, proportional toits stretch: F =S * X. The strongerthe spring, the more force is required
to stretch it (with the same amount of displacement). Spring strength does not have aspecificname, it’s measured
inN/m.

e Springstrengthisnot related to any mass, butwhen a mass is attached to a string, the force will generatean
appropriate acceleration: F= M * a, Newtons Law, where ais d* X/dt’, the second time derivative of the ‘thing’
we’re considering. Mis mass, in kilograms.

e Sowe’veseenforcesproportionaltodistance X (the spring) and toits second time-derivative acceleration A
(gravity like). So all we need to make it like electrical, is aforce thatis proportional to the first time-derivative of
distance, whichis:speed, orvelocityv. Thisintroduces: dampingDas in F =-D*v. The faster you move, the more
the force will work against you. Air-resistance is one example of them.

o Now we can make the step from electrical to mechanical, just by substituting the equivalent concepts

O Soelectrical capacity Crelatesto 1/S spring strength
0 So electrical resistance Rrelatesto 1/D damping
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0 Soelectricalinduction F relates to M mass
e Andsow =sqrt(S/M) represents the resonance frequency of the system. The resonance becomes noticeable when
thereisonlylittle damping. Strong springs with little mass with make high frequencies, loosening the springs
and/orraising the mass will reduce the resonance frequency. Damping willkill the oscillations and will produce a
stable result faster.

RESULT: IMP = w* [wD+ i (1/M-w?/S)]/ [(1/M-w’/S)* +(wD)2], times S’M’ at both sides:
= wWSM * [wDSM + i(S-w’M) 1/ [(S-w?*M)* + (wDSM)’]
=> 1/D at the resonance frequency w = sqrt(S/M)

Mechanical systems and electrical systems do compare, butto a certain extent. Electrical components can be made quite
ideal: capacitors with a goodisolation and no leakage (extremeresistance), resistors with hardly capacity orinduction by
theirown, inductors with metal kernels and so on. And those systems are pretty linear overa large range of values, from
electronbeamsina CRT monitorto outdoorflashesinathunderstorm, the same laws keep applying.

Mechanical components are farlessideal: springs do have mass and damping by themselves, and the stretchingis farfrom
linear. Whenthe springis made of an iron wire coil, there are upperand lowerlimits toits expansion or compression
dependingonthe length and thickness of the wire used. Soinfactthe formulashouldread F=S,X + S; X+, X+ ...

Odd powers only, as all forces work in one direction: against the displacement.
The same holds fordamping, as can be foundin any aero/fluid-dynamics class ortextbook. Forlow speedsit’s
proportional, but at higher speeds the additional terms kickin quickly: F= Do X + D; X* + ...

All this means thatthe math still can be done but that the final resulting formulas become longerand less friendly.

Poser Dynamics — part V www.Book.aRtBeeWeb.nl pg 9/19



http://www.book.artbeeweb.nl/

Conclusions

By looking at complex numbersin addition to normal, real numbers, | got tools for expressing fluctuationsinamore
elegant way. By applyingthemto electrical circuits with alternating current, | got the formulas forthe “impedance” of a
systemrespondingtoalternatinginputs. By applying those formulas to a mechanical context, | gota descriptorfora
mechanical system, responding to external forces.

| found that such a systemis characterized by
e Mass (M), makingitharderfor a force to accelerate an object
e Damping (D), makingiteasierforaforce to reduce an objects speed, and makingthe objectlose energy faster
e SpringStrength (S), makingitharderfora force to displace an object
e Resonance, the tendency to vibrate with afrequency sqrt(S/M). Thisis reduced by Damping.

Creating a computersimulation of amechanical system requires the build of a ball-and-spring network. Like a mesh, the
vertexes are small balls with carry all the mass, while the edges connecting the vertices are small (mass-less) springs which
do the pushingand pulling. Balls and springs both take their share in damping, and the balls pick up the external forces and
limitations like gravity, attached weights, air-damping, collision and friction to objects.

In orderto make the simulation work like the real thing, various technical (constructive) aspects require attention.
Building goods simulationsis aserious profession. To name afew:

e Resonance
mentioned already as a ‘natural aspect’ of electrical and mechanical circuits. What doesitdo?
Say, the resonance frequency is: 100. This means that a vertexis oscillatingaroundits proper place to be, at 100
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timesa second, real world time (as the values for Damping, Spring strength, Mass, Object size etc. are real world
values). If the simulation recalculates the positions of the vertices in steps of 1/1000 of a second, the oscillation
would be clearly visible: a predictable instability. The oscillationis samples ten times a period.

If the simulation recalculates the vertex position each 1/60 of a second, the neat oscillation would appearasa
random jumpingaround, asa noise, an unpredictable instability. The oscillation is samples less than once a period.
In all cases, an instability which makes that the sim needs longer calculation times to arrive at a steady result. In
otherwords; we have to waittill the oscillation-energy is faded away. The best way to speed that up, isto increase
the damping, as this stands forenergy loss persecond.

e Meshdensity
inhow many subpartsdo | chop the system? In cloth, which can be considered asurface, halving sizesintwo
dimensionsimply quadrupling the amount of balls and springs, and calculation time. In Poser I’ve seen pieces of
cloth chopped into pieces of 5x5cm (divides 1 m” into 400 balls) to 1x1cm (10.000 balls), buta cotton fibre is as
thin as 0.1mm (100 million balls per m?) and no one is building a sim like that. But by not doing so, one runs the
risk of “finite elementartifacts”.

e Non linearity
as longas the mechanics, the systems and the forces considered are linear, increasing mesh density has no effect.
For instance, the cloth has a mass density of 1kg/m2, and whetherlchopit into 10.000 or 100 million balls willnot
have effect on the effects of gravity orair dampingonthe cloth. Andwhentheclothisl mx 1 mandlchop 1
horizontal fibre into 100 little springs, or 10.000, will not have effectonits sheerstretching behavior. But when
things are non-linear, mesh density makes adifference.
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O Resonance.
as discussedinthe electrical and mechanical sections, each system has some kind of resonance frequency
for whichthe dampingis minimal. If | give the system akickstart, it will send all sorts of signalsaroundin
all sorts of frequencies (noise like) but the resonance one stays alive the longest. For mechanics, it’s
proportional to sqrt(S/M) forspring strength (say: stretch resistance) Sand mass M.
Now I chop the clothinto pieces, at mesh density d. Forinstance, d=100 chops the 1x1m clothintofibers
of 1 cm (with stretch resistance S/100) and pieces of 1x1cm (with mass M/10.000).
As aresult, the resonance frequency goes up atenfold (sqrt(d)to be precise). As stated above, this affects
the noisiness, the randomness of the vertexpositions.

0 Folding
one can imagine that making an angle between two adjacent polysinameshiseasy for very small
distortions but becomes quite hard forthe largerangles. Each extradegree of bending requires more and
more force to accomplish. Soif the 1x1m clothis divided into 10x10cm piecesand | need a 30° between
two adjacent pieces, orthe clothis dividedinto 1x1 cm piecesand | need 3° between two adjacent pieces
but for 10 piecesinarow, the latterrequiresless force to accomplish.
In Poserterms: with the same fold-resistance, finer meshes will fold easier. Mesh density makes a
difference.

Poser Dynamics — part V www.Book.aRtBeeWeb.nl pg 12 /19



http://www.book.artbeeweb.nl/

o Edge effects

You might have experienced it when making waves with a heavy
rope or garden hose (if not, give ita try). When the otherendis
looseitjumps up end down wildly. Actually, whenyourwavesin
the rope have some amplitude, the looseend willshow you the
double. You can create some constant wave inthe rope if you
manage to pick a frequency that creates aspecificlength of the
wave:suchthatthereare %, %, 1% etc wavesin the length of
the rope.

Whenyoufixthe otherend, to a wall or a pole, the otherend
will be still atany time. You can still make those standing waves
but at differentfrequencies, such thatthereare s, 1, 1 % etc

wavesinthe length of the rope.
Notonly ropes and garden hoses, but simulations as well sufferfrom edge effects. Atthe end of the ball/spring
network, balls have less springs attached. Does that require heavier balls, more strength forthe remaining springs
attachedto those balls, orjust the other way around? Does the sim require fixation (like the rope atthe wall) or
doesitallow forjumpingaround (like the open end case)?

Anyway, as the image illustrates, the vertices at the edge of a mesh behave different because they are missing
forces, as the springs (in between edges) are not there.

All thisis up to the simbuilder, and thereis noreal escape. No sims without edge effects, unless one can make
calculations on an edgeless world (aglobe, e.g.). For cloth and clothes, one might give the edges specific
treatment, like is done with real clothes. A rim, with higher mass/ density, less stretchingand less folding.
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e Calculationorder
There are various ways to get the results of a simulation. Iterating step by step is always required, but one can take
a ball/spring network initeration N, and use thatinformation only to calculate the nextiteration N+1. Alayered
approach, so to speak. Another, more continuous approach, is to take a vertex with the information from iteration
N, plus the already derived information for surrounding vertices from iteration N+1, and calculate the iteration
N+1 forthat vertex.
Again, thisis up to the sim builderandthereis no escape. The first approach requires more memory (as two nets
have to be keptin store) and requires more iterations (aslessinfois used perstep), butis easiertoimplementasa
multi-threaded routine, it will be less prone to edge effects, and if any these will be distributed quite evenly along
all edges. The second approachrequires less resources, less iterations, butis typically a single-thread routine
which will add directional effects tothe edges. Thatis; it will calculate the verticesin aspecificorder, like top to
bottom lefttoright so edge effects will typically appearinthe top left orbottomright corner.

First, thereis gravity only. But havingthe first ball moved will skew the forces on the second, and so on.
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Then, you will get this, a piece of cloth skewingto the right-bottom corner when let
loose.

| suspect modern simulators like Marvellous Designer to be of the firstkind, and
Poser Cloth Sim of the second kind as it stems from the Poser5 period (even
before) and has hardly seen a methodical update afterthen.

e Unsimulated aspects
Aspects of cloth which are absentinthe sim, are: thread thickness, and weave
density. Thickerthreads make thicker cloth, with more weight persquare inch, are
harderto fold especially overlarge angles, are harderto stretch, and mightincrease the friction between threads.
This friction between threads by itself affects shearand folding, affects airdamping, and so on. A high weave
density (threads x thickness per stretching meter) has similar effects.
Modern advanced cloth simulations take threads and weave aspects into account. Poser cloth room limitsitselfto
global cloth descriptors which include named details. From that, Poser simulates non-woven materials as well;
leather, fleece, rubberand the like. Thisimplies a simulation mechanism which is furtheraway from physical

detailsinthe real world.

Perhaps you’re familiar with software creation. Then you’re aware that only 20% of the effortreally goes tothe program’s
functionality, and 80% is about the userinterface, preventing people frominputting erroneous values or clicking buttons at
the wrong moment or selectingimpossible combinations of options; thatis: making the software useraware. Forsims,
things are about similar. 20% is about the simulationitself and 80% is about handling the resource requirements, the
artifacts fromresonance and edges and non-linearities of nature.

Thisimpliesthatyou might have to upgrade yourself froma Poser User to a Poser Sim User.
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Offeringacloth simulatorto end usersintroduces aguaranteed set of shortcomings which are not well understood, by
those users at least. Not simulating various aspects of cloth (thread thickness, weave density, weave structure) makes it
harderto translate the real world to sim parameters, and impatience combined with insufficient resources introduces
algorithms with additional artifacts (like skewing cloth).

Mesh structures, mesh densities and various resistance and damping settings will affect the presence or absence of edge
effectsand resonance, which —at least from an end users perspective —introduce seemingly random vertex movements
and floppy edges. Increasing mesh densities, resistanceand damping as well as longer simulation times (more frames) kill
those effects eventually. Sometimes raising the damping might just make things worse instead of better. But for most
peopleit’sunclearthatthey have to cope with simulation artifacts that have nothing to do with cloth behaviororwith
theiruse of ClothRoom.

Inthe end, it’s clear not whatis meant by the various kinds of parameters:
e Resistance, against pulling ortorque, is like electrical capacity: it stores energy inthe cloth and releasesit lateron.
e Dampingislike electrical resistance:itturns cloth movementsintoenergy loss and brings the systemtoa
standstill.
e Gravity, Friction and Wind make the forces (viaMass, or: Cloth Density), and so generate the energy for Resistance
to store and for Dampingto lose. Which effectively make thesethe drivers of the simulation.

Unsupported aspects
When | take the backdoorto enterthe stage Cloth Room behind the scenes, thatis: | take a look at the Python manual, |

find some parameters which go unsupported by the properties dials in the 4™ panel of the cloth room. These are all of
them:

Poser Dynamics — part V www.Book.aRtBeeWeb.nl pg 16 /19



http://www.book.artbeeweb.nl/

Airdamping Dial: AirDamping

Clothclothforce always 10, no way to setit manuall (python script required), unclear whatis does
Clothfriction Dial: Cloth Self Friction

Dampingstretch Dial: Stretch Damping

Density Dial: Cloth Density (grams percm?2, 1g/cm2 = 10kg/m?2)

DynamicFriction Dial: DynamicFriction

FrictionFromSolid Checkbox: Collision Friction. If checked, the Object parameter are used instead of the

Cloth parameters. So either cloth shows a different behavior over rough and smooth object surfaces but the same
for all cloth elements, OR cloth shows a different behavior forvarious cloth elements but the same for all collision
objects. Inone sim one cannot have both, various cloth elements overvarious surfaces.

FrictionvelocityCutoff always 30 (cm/s), no DynamicFriction below this speed, noway tosetit manually

ShearResistance Dial: Shear Resistance

SpringResistance no way to setit manually, might be related to EdgeSprings, which are OFF (0)
StaticFriction Dial: Static Friction

Thickness isderived from Collision Depth and Collision Offset, which define distances between the

outside of the objectand the outside of the cloth, which are the parts we see. These collision parameters BTW are
aspects of the objects, not of the cloth soin one simall cloth elements have the same thickness foraspecific
object, and anotherthickness oranotherobject. So Cloth Thicknessis not very well represented. | guessitdoesn’t

do anything

U-BendRate not used, noway to set it manually
U-BendResistance Dial: Fold Resistance

U-Scale purpose isunclear, nowayto set it manually
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e UseEdgeSprings 0/1 whetherto use Edge Springs calculations. Noway to setit, though. It's OFF (0). Here
you have the ability of Cloth Room to manage edge effects, as discussed in earlier chapters.

e U-StretchResistance  Dial:Stretch Resistance

e \/-Bendrate V-valuesare notused
e V-BendResistance ditto
e V\-Scale ditto

e V-StretchResistance  ditto

File layout

Clothinfoabouta cloth prop or cloth figure isstored in the pp2/ppz (prop) and cr2/crz (figure) respectively, and looks like:

vertsGroup _default
{
v 0
v i

v 6003

v 6004

stitchVertsGroupProperties
{
U_Bend_Resistance 30.000000
V_Bend_Resistance 5.000000
U_Stretch_Resistance 40.000000
V_Stretch_Resistance 50.000000
Shear_Resistance 50.000000
U_Scale 1.000000
V_Scale 1.000000
Density 0.010000
Thickness 0.000000
Spring_Resistance 5000.000000

s s r7 s 7

no

no

no
no

no
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Air_Damping 0.020000
Dynamic_Friction 0.100000
Static_Friction 0.500000
Friction_Velocity_Cutoff 30.000000
Cloth_Cloth_Force 10.000000
U_Bend_Rate 0.000000
V_Bend_Rate 0.000000
Cloth_Cloth_Friction 0.000000
Damping_Stretch 0.010000
get_friction_from_solid O
Use_Edge_Springs O
anisotropic 0

}

vertsGroup _choreographed_

{
}

vertsGroup _constrained_

{
v 3

v 6

v 5752
v 5753

vertsGroup _softDecorated_

{

vertsGroup _rigidDecorated

{
}

Poser Dynamics — part V
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