104

TOJATOK A
CJIAVJIA TIPE3EHTALIIT



105

I_‘M4« T i

- IBRFBRR e

' ...u.ﬂ.ﬂw.u.d.  BESER
- $-0 i et 4 3
i ok b

: A = THT hm_xtw
- RERL RS

‘ | L t

ki 55

. a— —
m & .q FL St 11 g o
= - -\ T 1
103 SRR EEni N
¢ LY q _mhub..
1 T L4EBEIERL
— REEERInEY
Bl i 11 T
3543 0 i EERBRE W
bs befe s , 1 Y4949 v ime-41
head e At ; eI ERs-IN
il o4l Lo A IHpE| y
bt GRefs b do : ! 1 11 %
,wﬁmn. Lt L HE=ERES
23 \. : 358 bl g | IREE AR ¥ i e
LS 182 y Am Er-LUc&L'ﬁr_LLLLK—E.WL&L!! —re ‘
- ! T e b S INUESN SRS EEEEREN] WY 14
mAE R i SOEJERIRLEFRARNERGES] ;S FO
?% -~ N SR .TA”.Ar.T 12 S RE LA < A ¥ ! i) £
L ogu- 4505 4 i O ISR RES SN esaTEN!
=k .W. Bz BRESRFEERREE AR RS
o= _v....awﬁ. N B
Lﬂ.«. o 8 \H.LT,JE“_‘,‘TTH.;T
.mllm. : e " | : EER O e BUGE
e | $ (H18.69 5 5 B $
. -4 .M» 4 { b bt ,,.OA.V
A>3 ) 4 i - £% 4
I.HI.AH .MF 4 il I ye
T E] ¥
3 $

|
3
i
gt i
wERRE
¥
i

ook el o B Rl T T
IRt e T R LT e
! i a1 IR ERERER RN R RRERRN
of oot - S S5 B R | B ] TI1ITE 111 Py

-} e - - s | be 4% 0 8 | ‘ 144 .m_u..."
2% i 2 g 128 e E L 11.‘.11.&4%,1
PR 8 =) ” : . HREREETES ey

T

el
[} - — i
!r@. #
g 8
3 q.
5
£

“

B8
{

B¢ W B £ )

*.A..J__

l " i
} iyl ,..to o4 s 23l
PRESSRIESS 2 S3362 o]
{3t deidd | SARE

.....

}

RSN T UREEE
REZRPORN
& -

PP YRECEY) )
Eca<reges L L{RSETNR

3 TR ALY




106

COPUIOHMATH

oasoea
8 U g g ) fN S SR 103 B @

——

g
!

“TTTY




107

TTIMMTITIAL T

e

rrrri

foobole

1 TA T A 43 S b a4
L

14




108

ARRRNEE

R

i

3Haver

i

5
33
E1

925 lic .

0=




109

qm 3 atléuua uh!

11,5 9,32 6,99 4,66 1,7
50 40 30 20 =
9,24 7.4 5,58 3,7
50 40°

oe yo = ammmfydne aréxunemnn
npo«ﬁ:.ruo 6i0 6azoco¥eopuaonmam

dei— Mmmaxsuw




110

| Dynkuis Apply Drag[’ S
[‘:;%{— ': ——— '*} . J‘.f,rlY : e . ,




111

B Get Throttle ipat for Asto Harding

[ Oeiaciorn rmmdorm

T odVay

h— 3
: ! Tr
AT T % | BUCHOBKH [~ %
e O T L
m ::g L 2 "‘\---—-&----“---.’.“’ )
it 1P v M sia ) 75 TR Y \2 g

- ITposeneno anani;«i npenMéTHo’i ranysi

= Byﬂn JAOCTIIKEeH1 CHITH 110 Bnnuéamrﬁ Ha MiABICKY M Yac pyXy TaHKY'
- Po3pobrieni  meroju siki BHPINTYIOTH nocragnéui t;asaanna?

.- Po3pobnen irpoBuii nonaw:ox

- [IporecroBane pogpoﬁneﬂé nporpaMHe 3a6ezqequHﬂ

= = T O e ey T




112

- .
I .E (2
s
!




113

JIOJATOK B
KOJI I'POBOI'O JIOJIATKY



114
UMMTSuspensionStack: : UMMTSuspensionStack ()

{
//Bind async trace delegate

//TraceDelegate.BindUObject (this,
&§UMMTSuspensionStack: :AsyncTraceDone) ;

SprungComponentName = FString("Root") ;

void UMMTSuspensionStack::Initialize()

{
//Initialize variables again, just in case!
bContactPointActive = false;
ContactInducedVelocity = FVector: :ZeroVector;
ContactForceAtPoint = FVector: :ZeroVector;
ContactPointLocation = FVector: :ZeroVector;
ContactPointNormal = FVector: :UpVector;
bSprungMeshComponentSetManually = false;
bSweepShapeMeshComponentSetManually = false;
ComponentName = FString ("ComponentRefereneFailed") ;
ComponentsParentName = FString("ParentRefereneFailed") ;
bWarningMessageDisplayed = false;
WheelHubPositionLS = FVector: :ZeroVector;
PreviousSpringLenght = 1.0f;
SuspensionForceMagnitude = 0.0f;

SuspensionForcelS = FVector: :ZeroVector;

SuspensionForceWS FVector: :ZeroVector;

SuspensionForceScale = 1.0f;

USceneComponent* TryParent =
CastChecked<USceneComponent> (GetOuter()) ;

if (IsValid(TryParent))

{

ParentComponentRef = TryParent;
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GetNamesForComponentAndParent () ;
GetNamedComponentsReference () ;
PreCalculateParameters () ;

GetDefaultWheelPosition() ;

//Line Trace default query parameters, called from here to have
valid reference to parent

//LineTraceQueryParameters.bTraceAsyncScene = false;
LineTraceQueryParameters.bTraceComplex = false;
LineTraceQueryParameters.bReturnFaceIndex = false;
LineTraceQueryParameters.bReturnPhysicalMaterial = true;

LineTraceQueryParameters.AddIgnoredActor (ParentComponentRef-
>GetOwner ()) ;

//Sphere Trace default query parameters, called from here to
have valid reference to parent

//SphereTraceQueryParameters.bTraceAsyncScene = false;
SphereTraceQueryParameters.bTraceComplex = false;
SphereTraceQueryParameters.bReturnFaceIndex = false;
SphereTraceQueryParameters.bReturnPhysicalMaterial = true;

SphereTraceQueryParameters.AddIgnoredActor (ParentComponentRef-
>GetOwner ()) ;

//Shape Sweep default query parameters, called from here to have
valid reference to parent

//ShapeSweepQueryParameters.bTraceAsyncScene = false;
ShapeSweepQueryParameters.bTraceComplex = false;
ShapeSweepQueryParameters.bReturnFaceIndex = false;
ShapeSweepQueryParameters.bReturnPhysicalMaterial = true;

ShapeSweepQueryParameters.AddIgnoredActor (ParentComponentRef-
>GetOwner()) ;

else

//Disable component to avoid potential null point reference
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SuspensionSettings.bDisabled = true;

GEngine->AddOnScreenDebugMessage (-1, 15.0f, FColor: :Red,
FString: :Printf (TEXT ("%Inner Suspension Stack object failed to receive
correct parent reference")));

UE _LOG (LogTemp, Warning, TEXT("Inner Suspension Stack object
failed to receive correct parent reference")) ;

}

bContactPointActive = false;

void UMMTSuspensionStack: :GetNamesForComponentAndParent ()
{
//Get names of component and its parent
ComponentName = ParentComponentRef->GetName () ;

ComponentsParentName = ParentComponentRef->GetOwner () -
>GetName () ;

}

//Find and store reference to named components
void UMMTSuspensionStack: :GetNamedComponentsReference ()
{
//Sprung mesh reference
if (!'bSprungMeshComponentSetManually)
{
if (SprungComponentName != FString("none"))
{

SprungMeshComponent =
UMMTBPFunctionLibrary: :GetMeshComponentReferenceByName (ParentComponentRef,
SprungComponentName) ;

if (!'IsValid(SprungMeshComponent))

{

GEngine->AddOnScreenDebugMessage (-1, 15.0f,
FColor: :Red, FString: :Printf (TEXT ("%$s->%s component failed to find
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component named '$%s' or it's not derived from MeshComponent class"),
*ComponentsParentName, *ComponentName, *SprungComponentName)) ;

UE _LOG (LogTemp, Warning, TEXT("%s->%s component
failed to find component named '%s' or it's not derived from MeshComponent
class"), *ComponentsParentName, *ComponentName, *SprungComponentName) ;

}

else

SprungMeshComponent = NULL;

GEngine->AddOnScreenDebugMessage (-1, 15.0f, FColor::Red,
FString: :Printf (TEXT ("%s->%s component's SprungComponentName property
shouldn't be 'none', set proper name for effected component"),
*ComponentsParentName, *ComponentName)) ;

UE_LOG (LogTemp, Warning, TEXT("%s->%s component's
EffectedComponentName property shouldn't be 'none', set proper name for
effected component"), *ComponentsParentName, *ComponentName) ;

}

//ShapeSweep mesh reference

if (SuspensionSettings.bCanShapeSweep &
!bSweepShapeMeshComponentSetManually)

{

if (SuspensionSettings.SweepShapeComponentName !=
FString("none"))

{

SweepShapeMeshComponent =
UMMTBPFunctionLibrary: : GetMeshComponentReferenceByName (ParentComponentRef,
SuspensionSettings.SweepShapeComponentName) ;

if (!'IsValid (SweepShapeMeshComponent))
{

GEngine->AddOnScreenDebugMessage (-1, 15.0f,
FColor::Red, FString: :Printf (TEXT ("%$s->%s component failed to find
component named '%$s' or it's not derived from MeshComponent class"),
*ComponentsParentName, *ComponentName,
*SuspensionSettings.SweepShapeComponentName)) ;

UE_LOG (LogTemp, Warning, TEXT("%s->%s component
failed to find component named '%s' or it's not derived from MeshComponent
class"), *ComponentsParentName, *ComponentName,
*SuspensionSettings.SweepShapeComponentName) ;
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else

SweepShapeMeshComponent = NULL;

GEngine->AddOnScreenDebugMessage (-1, 15.0f, FColor::Red,
FString: :Printf (TEXT ("%s->%s component's SweepShapeComponentName property
shouldn't be 'none', set proper name for effected component"),
*ComponentsParentName, *ComponentName)) ;

UE_LOG(LogTemp, Warning, TEXT ("%s->%s component's
EffectedComponentName property shouldn't be 'none', set proper name for
effected component"), *ComponentsParentName, *ComponentName) ;

}

//Recalculate parameters to save performance
void UMMTSuspensionStack: :PreCalculateParameters ()
{
//Shift spring offsets if custom position of the stack is used

SpringOffsetTopAdjusted = SuspensionSettings.bUseCustomPosition ?
SuspensionSettings.StackLocalPosition + SuspensionSettings.SpringTopOffset
SuspensionSettings.SpringTopOffset;

SpringOffsetBottomAdjusted = SuspensionSettings.bUseCustomPosition ?
SuspensionSettings.StackLocalPosition +
SuspensionSettings.SpringBottomOffset
SuspensionSettings.SpringBottomOffset;

//Calculate spring direction in local coordinate system

SpringDirectionlLocal = SpringOffsetBottomAdjusted -
SpringOffsetTopAdjusted;

SpringMaxLenght = SpringDirectionLocal.Size() ;

//Normalize vector and check if normalization was successful
if (!'SpringDirectionlLocal.Normalize())

{

SpringDirectionLocal = FVector: :UpVector;
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GEngine->AddOnScreenDebugMessage (-1, 15.0f, FColor: :Red,
FString: :Printf (TEXT ("%$s->%s distance between Top and Bottom offsets of the
spring shouldn't be zero"), *ComponentsParentName, *ComponentName)) ;

UE_LOG (LogTemp, Warning, TEXT("%s->%s distance between Top and
Bottom offsets of the spring shouldn't be zero"), *ComponentsParentName,
*ComponentName) ;

}

//Calculate line trace points in local space, taking into account
road wheel radius and tread thickness

LineTraceOffsetTopLS = SpringOffsetTopAdjusted + SpringDirectionlLocal
* (SuspensionSettings.RoadWheelRadius + SuspensionSettings.TrackThickness) ;

LineTraceOffsetBottomLS = SpringOffsetBottomAdjusted +
SpringDirectionlLocal * (SuspensionSettings.RoadWheelRadius +
SuspensionSettings.TrackThickness) ;

SphereCheckShape =
FCollisionShape: :MakeSphere (SuspensionSettings.RoadWheelRadius +
SuspensionSettings.TrackThickness) ;

//Updates position of the road-wheel, calculates and applies spring force
to sprung component

void UMMTSuspensionStack: :PhysicsUpdate (const floaté& DeltaTime)
{
if (!SuspensionSettings.bDisabled)
{
//Update world space transform of parent component

ReferenceFrameTransform =
UMMTBPFunctionLibrary: :MMTGetTransformComponent (ParentComponentRef,
NAME None) ;

UpdateWheelHubPosition () ;

CalculateAndApplySuspensionForce (DeltaTime) ;
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void UMMTSuspensionStack: :LineTraceForContact ()
{
//Clean results

FHitResult LineTraceOutHit = FHitResult (Forcelnit) ;

//Transform points into world space using component's transform

FVector LineTraceStart =
ReferenceFrameTransform.TransformPosition (LineTraceOffsetToplLS) ;

FVector LineTraceEnd =
ReferenceFrameTransform.TransformPosition (LineTraceOffsetBottomLsS) ;

//Do line trace

bContactPointActive = ParentComponentRef->GetWorld () -
>LineTraceSingleByChannel (LineTraceOutHit, LineTraceStart, LineTraceEnd,
SuspensionSettings.RayCheckTraceChannel,

LineTraceQueryParameters, LineTraceResponseParameters) ;

//ParentComponentRef->GetWorld () -
>LineTraceSingleByChannel (LineTraceOutHit, LineTraceStart, LineTraceEnd,
SuspensionSettings.RayCheckTraceChannel,

// LineTraceQueryParameters,
LineTraceResponseParameters) ;

//Dirty but assumption is that contact information is never used if
bContactPointActive is false.

if (bContactPointActive)

{
ContactPointLocation = LineTraceOutHit.ImpactPoint;
ContactPointNormal = LineTraceOutHit.ImpactNormal;

ContactPhysicalMaterial = LineTraceOutHit.PhysMaterial.Get() ;

if (SuspensionSettings.bGetContactBodyVelocity)
{
if (LineTraceOutHit.Component->IsSimulatingPhysics())

{



121

ContactInducedVelocity = LineTraceOutHit.Component-
>GetPhysicsLinearVelocityAtPoint (ContactPointLocation) ;

}

else

ContactInducedVelocity = LineTraceOutHit.Component-

>ComponentVelocity;

}

//Draw debug
if (SuspensionSettings.bEnableDebugMode)

{

DrawDebugLineTrace (bContactPointActive, LineTraceStart,
LineTraceEnd, LineTraceOutHit.ImpactPoint, ParentComponentRef->GetWorld()) ;

}



