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PROTOTYPE GOALS

% Roguelike Survival

»» Build Momentum

% Different Terrains due to Gravity Shift

% Build Flail's Swing Power to Strike
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RESEARCH & INSPIRATIONS

MEGABONK

GRAVITY FORGE
TOTALLY ACCURATE BATTLE SIMULATOR
PHYSICS-BASED FLAILS
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CORE GAME ELEMENTS

Gravity Shifting
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Arena Terrains
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Momentum-Based Movement State Machine
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Animation
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Flail Weapon Controls
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Flail Weapon Physics
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GRAVITY SHIFTING

™ Rigidbody e 3
Mass

% Implemented before others

Linear Damping

<+ Random direction

Angular Damping

Automatic Center O Mass

% Physics.gravity

Automatic Tensor

L L R = R

Use Gravity

= Kinematic

Vector3 newGravity = m_Gravity.normalized * -9.81f * m_GravityScale;
Physics.gravity = newGravity;
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ARENA TERRAINS
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MOVEMENT MECHANICS

» Movement

% Slope Movement
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°® Jump UP

- DIRECTION

» Slide

» Movement State Machine
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MOVEMENT MECHANICS

» Movement

% Slope Movement
* Jump
* SI'de

» Movement State Machine
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MOVEMENT MECHANICS

% Movement

% Slope Movement
s Jump

% Slide

s+ Movement State Machine
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MOVEMENT MECHANICS

State: Moving
Target Velocity: 15.0

» Movement

% Slope Movement Total Velocity: 10.1 g ‘ é
& Jump Horizontal Velocity: 10.1

Vertical Velocity: 0.0 P Y
< Slide Slope Angle: 0.0 ﬂ

<+ Movement State Machine
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STATE-BASED MOVEMENT

| :
State: Idle
Target Velocity: 15.0
’:’ I d Ie Total Velocity: 0.0

Horizontal Velocity: 1.0
Vertical Velocity: 0.0
Slope Angle: 0.0

% Crouching

% Moving - OnSlope, OffSlope
» Sliding — OnSlope, OffSlope
% Floating

% Gliding

< Rigidbody linear damping gl <

Total Velocity: 0.0
Horizontal Velocity: 1.1
Vertical Velocity: 0.0

ope Angie: 0.0
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STATE-BASED MOVEMENT

< |dle [Header({"State Based Settings"l]
public float m_DefaultlLinearDamping = 2+;
oo Crouching s L..ﬂ.J:.-'_ f:.:u-nt I_S'I‘.il:h‘aLinearﬂaaning = B.1F;
public float m_AirlinearDamping = 8.85F;

* Moving — OnSlope, OffSlope

switch (PlayerMovementStateMachine.m_CurrentState)

% Sliding — OnSlope, OffSlope ’ ¢

- . ; caé@.ﬁLa;;anvea;ntEtateMachine.Etate.Idle:

% F|Oatlng 4 m_rb.AddForce(—currentVel, ForceMode.Acceleration]);
return;

’ L] L]

%* (:5||(j|r1SJ case PlayerMovementStateMachine.State.Moving:
if (PlayerMovementStateMachine.m_bSloped)

Koy elsel . ] '

X 1
return;

case PlayerMovementStateMachine.State.5liding:
1 if (PlayerMovementStateMachine.m_bSloped)
else[ | '

i”"gﬂﬂ return;
e

L , bCL JIRAINCS

Rigidbody linear damping ‘
\1
-\

case PlayerMovementStateMachine.State.Gliding:

case PlayerMovementStateMachine.State.Floating:
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STATE-BASED MOVEMENT

% Bhop/Air Strafing
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BHOPPING
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ANIMATION

s Code-Based Animation State Machine ,
«» 2D Blend Trees
% Stop-Motion Animation

switch (PlayerMovementStateMachine.m_CurrentState) -

! 4

case PlayerMovementStateMachine.State.Idle:

ChangeAnimation("Idle"); s :
break; Entry
case PlayerMovementStateMachine.State.Crouching:
ChangeAnimation("Crouching™);
break; T e
case PlayerMovementStateMachine.State.Floating:
ChangeAnimation("Floating”);
m_Animator.speed = (m_rb.linearVelocity.magnitude / 8F); ' Crouching
o SlidingBT
case PlayerMovementStateMachine.State.Moving:
ChangeAnimation("Moving"); \< / Moving
m_Animator.speed = (scr_PlayerChar.currentVel.magnitude / 18); v
gBT
break; ‘r
case PlayerMovementStateMachine.State.Sliding: Floating
ChangeAnimation("51idingBT");
break;
case PlayerMovementStateMachine.State.Gliding:
ChangeAnimation("GlidingBT");
break; Exit


https://sketchfab.com/3d-models/flail-weapon-56f594f3f88842d28c960fffd5e7dff5
https://creativecommons.org/licenses/by-nc-sa/3.0/
https://creativecommons.org/licenses/by-nc-sa/3.0/
https://creativecommons.org/licenses/by-nc-sa/3.0/
https://creativecommons.org/licenses/by-nc-sa/3.0/
https://creativecommons.org/licenses/by-nc-sa/3.0/

ANIMATION: BLEND TREES

Blend Tree e

Blend Type 2D Freeform Directional -

velXZ ¥ velY X
© i
' '
SlidingForward +
Blend Tree
. *- + x
Blend Tree - Blend Tree .
Sliding Forward SlidingUp S
Siding - SACingSy
Sliding Up - - Blend Tree
Sliding Down -
velX2 @ 0 —
vely L] 0 3 7 e
+ Blend Tree = = == 2 - =
P Pos Y i = o 3G . = =
® 0 0 1 s / <
201 1 =, 7 7 = —
@ o 1 1 = : S ; S pa—— e
.
@ 0 1 y S
A y / | .
+ - / =
" /
2D Freeform Directional v v 9
velXZ ¥ | velY X
'
£
Gliding
Blend Tree “ * - X - . ~ .
GlidingFo
. 3 «
Blend Tree e
Gliding Chid In
Gliding Forward - Al
Gliding Up - Blend Tree
Gliding Down -
0.0746
ST D074 GlidingDown ©
velY L] 0.05170
Elend Tree — —
Motion P ,i == 2 ,
4 Gliding ® 0 0 1 i =
=/§1 0 1 % =~
@ 0 1 1 : ~
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ANIMATION: STOP-MOTION

% Avoided Update()

+» Used Coroutine: 0.2

State: Sliding

Target Velocity: 59.3
Total Velocty: 52.8
Honzontal Velocity: 52.8
Vertical Velocity: <34 8
Slope Angle: 41.9

Grounded: True
Sloped: True
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WEAPON: FLAI

% Configurable Joint — Chain Length Adjustment

\/
0’0

Flail State Machine

I

Edit Angular Limits

Configurable Joint

Connected Body
Anchar
Axis
Auto Configure Connected Anchor
Connected Anchor
Secondary Axis
¥ Motion
¥ Mation
Z Mation
Angular ¥ Maotion
Angular ¥ Motion
Angular Z Maotion
Linear Limit Spring
Linear Limit
Limit
EBounciness
Caontact Distance

Angular X Limit Spring

i

& Player (Rigidbody)
X 0 Y 0.5
X1 Y 0D

X 0 Y 0.8
X0 L
Limited

Limited

Limited

Free

Free

Free

switch (m_currentState)

case FlailState.Swinging:|. ..

case FlailState.Attacking:

case FlailState.Retracting:|

&+

4 4 4 4 4 4
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WEAPON: FLAIL STATES

s ldle
% Swinging - Critical On/Off
% Attack/Launch - Critical On/Off

» Retract
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: FLAIL IDLE

WEAPON
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WEAPON: FLAIL ATTACK

Linear Limit
Limit
Bounciness 0

Contact Distance 0

Linear Limit
Limit 15
Bounciness o

Contact Distance 0
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WEAPON: FLAIL RETRACT
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FLAIL SWINGING
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WEAPON: FLAIL SWINGING



https://sketchfab.com/3d-models/flail-weapon-56f594f3f88842d28c960fffd5e7dff5
https://creativecommons.org/licenses/by-nc-sa/3.0/
https://creativecommons.org/licenses/by-nc-sa/3.0/
https://creativecommons.org/licenses/by-nc-sa/3.0/
https://creativecommons.org/licenses/by-nc-sa/3.0/
https://creativecommons.org/licenses/by-nc-sa/3.0/

WEAPON: FLAIL SWINGING
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WEAPON: FLAIL CRITICAL

Target Speed: 10.1
Total Speed: 2.3
Horizontal Speed: 2.3
Vertical Speed: 0.0

State: Moving
Grounded: True
Sloped: False
Slope Angle: 0.0
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FORGIVENESS MECHANICS

% Swing Orbit Forgiveness
% Swing Power Forgiveness
% Ciritical Hit AOE

%+ Camera Zoom Out

»
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FORGIVENESS MECHANICS

% Swing Orbit Forgiveness

» Swing Power Forgiveness =~
*» Critical Hit AOE

«» Camera Zoom Out

Horizontal Speed: 79.6
Vertical Speed: 6.0
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ENEMY -

% Swing Orbit Forgiveness

% Swing Power Forgiveness
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FUTURE WORKS

< Some ideas for GradEx

<4
N

Flail retracts points?

Player body tilts towards flail

Flail: Launch based on
DotProduct of aim on orbit

Cues

Props: Hit prop to turn it red
and attack enemies if not
players

Player: Wall Run & Wall
Launches

Player: Slide on props

Player: Trail/Tron

Arena: Breakout of it and enter
new cube
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THE EN

Target Speed: 13.5
Total Speed: 14.8

Extra Swing Power: 75.8
Flail State: Swinging
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