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| ntroduction

Check out the Quick-Start Guide to help you setup!

HPJ Pathfinding Package is a pathfinding solution that is based on the Jump Point
Search algorithm.

HPJ Allows for multiple maps, w/ alarge amount of unit & obstacles at speeds much
faster than A*.

HPJ includes basic Navigation Agents, and Navigation Obstacles that work w/ an easy
setup.

HPJ plans to add more functionality, QOL features, map types, and pathfinding typesin
the future.
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Script Reference

@8 Scripts

BB 1.Presentation

@8 1.Manager

C# NavigationManager.cs

Namespaces

HPJ. Present ati on

namespace HPJ. Presentati on

Classes

Navi gat i onManager

The Manager used to manage the Map sets, Obstacles as Gameobjects,
Navigation Agents as Gameobjects

Classes

ASt ar Bri dgeDat a

Constructors

ASt ar Bri dgeDat a




Variables

"

Fr onapl nst ancel D

FCost

8

st

HCost

Variables

_mapSet s

_activeSets

_bridges

A List of all the bridges



A List of all the bridges

Manager Set ti ngs

The Navigation Manager Settings

MapSeanfet ti ngs

Seam settings for the Navigation Manager

Thr eads

Map Simulatin Threads

ExtraSi mul ati nThr ead

Extra Simulation Thrad

_paral l el Options

The options for parrellism in the map simulation threads

S
E
®
-

Painting Settings

z
(=]
g

Auto-Painter Settings
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Navigation Manager Gizmos Settings

Hel per St opwat ch

Stopwatch to keep track of the helper update

RandonVal i dPosi ti on

z |0
o (g
&

A List of the maps
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Whether the map simulation threads are running

Hel per Runni ng

Whether the map simulation helper thread is running

Logs

Log list for callback from the map simulation Threads

WAr ni ngs

Whether the Auto-Painter is baking in the tiles right now or not

El
[ ]
-
N
®
Q.



List of all the obstacles that are currently active

Agents

List of all the agents that are currently active

At t enpt edBri dge

Current Bridge that is being attempted

Si mul ati onAgent s

Dictionary of all the simulation Agent

Si mul ati onAgent Li st

List of all the simulation agents

Hel per Tar get Peri od

The Helper threads target period in ms

Hel per Tar get Del t aTi me

The Helper threads target period in sec



The Helper threads Delta Time of the last frame

Methods

Set Desti nati on

Used to send a Navigation Job Request to the simulation

AddNavi gat i onOr der

Adds a navigation order for the Navigation Agents

#
£
;
3

Initilaizes all the map bridges

Cet Desi r edBr i dgeQr Seam

Gets a desired bridge or seam for a position

Cet Desi redBri dge

Gets a desired bridge for a position



Gets a desired seam for a position

ASt ar Bri dgeNode

Used A* Node Pathfinding to find a set of bridge to a ending map

Get Next Map

Get Lowest FCost Mapl nst ancel D

Bri dgeEvent ual | yLeadsToMap

Used A* Node Pathfinding to find a set of seams to a ending map



Val i dBri dge

Checks whether a specific bridge is valid

Val i dat eBri dge

Logs all the callbacks from the simulation

Aut oPai nt

Autopaints a givent map by the auto painter settings

"
=
o
=
o
o

Bakes all the tiles from the Auto-Painter

Q
8
o
g
3

Creates a seam from the seam settings. Editor Only

d ear Map

Clears all maps of all the painted tiles
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Clears a map of all the painted tiles

ke

g

Updat e

F xedUpdat e

OnDest r oy

OnDr awd znosSel ect ed

SaveMaps

Saves all the maps for the current scene

r
8
Q
]
©
(7]

Load all the maps for the current scene

r
8
Q
>
O
n

Load all the maps for the current scene and puts them in the list
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Updat eThr ead1

Updat el

Updat eThr ead2
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Updat eThr ead4

Updat e4
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§ 19
8 8
5 3
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Updat eThr ead6

Updat e6

Updat eThr ead7

4 I |

8 8 8
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Updat eThr ead9

Updat e9
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Si mul ati onHel per Updat e

This helper is used to run the simulation agents and the agent avoidence

Hel per Updat e

The main update section of the simulation helper update. Removed this
section for clarity and ease of use

Get Ti | eWdr | dl ndexCent er

Gets the tile world index center for a specific map

ol
2
Q
IE

Checks to see if any point of a circle is on a specific map

Ig
9
E

Checks to see if any point of a rectangle is on a specific map

Get MapAt Ti | eWor | dPosi ti on

Get the best map at a world tile index. Can be NULL

Get MapAt Wor | dPosi ti on

Get the best map at a world position. Can be NULL
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Adds the Obstacle to the Manager

Renpove(bst acl e

Removes the Obstacle to the Manager

AddAgent

Adds the Agent to the Manager

AddSi mAgent

Adds the simulation Agent to the Manager

&
g
&
3

Removes the Agent to the Manager

RenpveSi mAgent

Removes the simulation Agent to the Manager

5

| i dPoi nt

Checks whether a point is valid on a map
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5

| i dPoi nt

Checks whether a point is valid on a any map

5

| i dPoi nt

Checks whether a point is valid on a map

Get Ti |l eWorl dPosi ti on

Get the world tile index from a position

:
5
g
g
2

Get the position world tile index from a world tile index

Get Ti | eCent er Wir |l dPosi ti on

Gets the tile index center position from a position

Get Ti | eCent er Wir | dPosi ti on

Gets the tile index center position from a map tile index

Get Ti | eCent er Wr | dPosi ti on

Gets the tile index center position from a world tile index
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Get Ti | eCent er Wr | dPosi ti on

Gets the world tile index center position from a world tile index

Cet Ti | el ndexFor Map

Gets the tile index from a world tile index

Get Ti | el ndexFor Map

Gets the tile index from a position

CGet Ti | eTypeFor Map

Gets the tile type from a position

g
5
2
)
£

Gets the tile type from a tile index

:
5
3
)
£

Gets the tile type from a tile index



17

Get the tile bounds of a map

Get Ti | eBoundsFor Map

Get the tile bounds of a map

Get Randon¥al i dPosi ti on

Get a random valid position in the scene

Get RandonVal i dPosi ti on

Get a random valid position oon this map

Get Randon¥al i dPosi ti onAt Posi ti on

Get a random position in range of a position

Get Randon¥al i dPosi ti on

get a random valid position for a map
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Get RandonVal i dPosi ti onAt Posi ti on

Get a random valid position at a position within a range

Get RandonPosi ti on

Get RandonPosi ti on

Get a random position on a map

Get Curr ent Map

Gets the best map from a position

Ti | eBounds
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I nt er sect sBounds

Li neLi neCol | i si on

HPJ. Present ati on. Navi gat i onManager Set ti ngs
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Classes

Manager Setti ng

The Manager settings of the Navigation Manager

Variables

MapRedundancy

The amount of redundant maps generated - More Maps = Faster Pathfinding
at cost of memory

Pat hfi ndi ngParrell i sm

Setting used for parrellism for each maps pathfinding

MapAut oCreati onGi dSi ze

The size of the grid of maps you want to create

MapAut o@ i dTi | eW dt hAndHei ght

The number of tiles in the x and z of the generated grid maps
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MapAut oGri dTi | eSi ze

The physical size of the autogenerated tiles on the generated maps

MapAut oGi dOF f set

The physical offset of the bottom left map

MapAut oGri dAut oSeam

Whether to create seams for each connected side of the autogrid

MapSaveDat aFol der

The filepath for the save data for this scene

Si mul ati onSetti ngs

Extra Simulation Settings

Pai nterSetting

The Painter settings, used to paint tiles on the Maps

Variables

Curr ent Pai nt er Radi us

The Paint Brush Size



Current Pai nt er Type

The Tile Types we want to paint

Pai nt er Type

The Paint Brush Type

d eanMapl ndex

Which Map do you want to clean (Change to Default Tile)

Squar ePai nt Brush

o ) o
- - -
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Aut oPai nter Setti ng

The Auto-Painter settings, used to paint tiles on the Maps automatically
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Variables

Aut oPai nt er Type

What Tile Type the Auto painter turns the Tile Into

Aut oPai nt er CheckFor Layers

What Layers the Raycast must HIT to turn that tile

Aut oPai nt er CheckAgai nst Layer s

What Layers the Raycast must AVOID HITTING to turn that tile

Aut oPai nt er El avati onl ncr ease

"How much the Raycast will increase its starting position from the height of
the Map (Offset Y)"

Aut oPai nt er E avat i onl Decr ease

How much the Raycast will go below the height of the Map (Offset Y)

Aut oPai nt Mapl ndex

Which Map do you want to Auto Paint
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AboveMapTypeChangeHei ght

How high above the map, where the tiles change type

Aut oPai nt er AboveHei ght Type

What Tile Type the Auto painter turns the Tile Into on height check above

Bel owMapTypeChangeHei ght

How far below the map, where the tiles change type

Aut oPai nt er Bel owHei ght Type

What Tile Type the Auto painter turns the Tile Into on height check below

SeanfSet ti ngs

The all seam settings

Variables

D spl aySeans

Whether to display seams

MapAl nsert Setti ngs

Map 1 or A Seam Insert Settings
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MapBI nsert Setti ngs

Map 2 or B Seam Insert Settings

MapSeani nsert Setti ngs

The map seam settings

Variables

Mapl ndex

Map Index

Connecti onS de

Map Index

ExtraSi mul ati onSetti ngs

Extra Simulation Settings

Variables

UseBExtraSi nul ati on

Whether to use another thread for extra simulation. Used by Simulation
Agents and Agent Avoidance

UseAgent Avoi dance

Whether to use agent avoidence for the simulation agents
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Desi redHel per Ti ckrate

The Desired tickrate of the helper update

G znpsSet ti ng

The Gizmos settings of the Navigation Manager

Variables

DO spl ayd znos

Whether to show the Gizmos

Di spl ayBri dges

Whether to diplay the bridges

Di spl ayBri dgeDi recti ons

Shows the direction the bridge allows. Nothing for both ways, otherwise
direction is from Red to Blue

I nsert Bri dgePoi nt | ndex

The Bridge we want in inset a midpoint on

Di spl ayTil es

Whether to display tile grid
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Di spl ayMapHandl es

Whether to display transform handle for the map

D spl ayMapLabel s

Whether to display map nale label for the map
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Whether to display the base of the Maps

o
)
=3
£
-4
©
g
Q
o

Whether to display the Map Edge

D spl ayMapAl pha

The Alpha of the Map Base and Edge

Di spl ayMapAr r ows

Whether to display the Map arrows on the Maps

o
S
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Adjusts the Map Arrow Size

Dl spl ayPai nt Brush

Whether to display the paint brush or not
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DebugPai nt Br ushPosi ti on

Whether to debug the paint brush position

D spl ayPai ntedTi |l es

Whether to display the painted tiles. Painter and Auto-Painter

Onl yPai nt TheseTypes

The Tiles we want to see

Di spl ayPai nt edTi | esMapl ndex

The Map index we want to show the painted tiles on. -1 for all

Di spl ayMapG znos_For Mapl ndeci es

limits the amount of gizmos on screen by the desired map indecies. a empty
list means every map

Di spl ayAgent OanedTi | es

Whetehr to display the tiles owned by agents

BB 2.Agents

c# AgentGroundCast.cs

Namespaces

HPJ. Present ati on. Agent s

namespace HPJ. Present ation. Agents




Classes

Agent G oundCast

A example ground cast that connects a agent to the ground

Variables

_groundLayers

_raycast Spot

_rayCast Di st ance

_rayCast H evat edDi st ance

_rayCast Ever yXFr anes

_effect Transform

_f | oat Anpbunt
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_raycastDirection

_rayHt

_physi csCheckCount er

Properties

RayCast Di st ance

RayCast H evat edDi st ance

RayCast Ever yXFr anes

Fl oat Ambunt
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Raycast Di recti on

3
=
2
)

Physi csCheck

Tel eport Up

c# AgentLine.cs

Namespaces

HPJ. Present ati on

Classes

Agent Li ne

Displays a line of the Navigation Agents Remaining Path

Variables

_updat el nt er val

How Often the line is updated



_updat eTi me

_line

_agent

_linePoints

3
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Updat eLi ne

Updates the Line Renderer to the navigation agent remaining path

# NavigationAgent.cs

Namespaces

HPJ. Present ati on. Agent s
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Classes

Navi gat i onAgent

Navigation Agents are used to move and pathfind from its transform.position to a
destination

Classes

Br eadt hFi r st Dat a

8
g
8
@

Br eadt hA r st Dat a

Variables

| ndex

St epScor e

Variables

_settings

_state




_previousState

_rotateTransform

_current Mvenent Pat hl ndex

_currentDirection

OnPat hf i ndi ngSucceed

The Event that is called when the Pathfinding is completed correctly

OnPat hf I ndi ngFai | ed

The Event that is called when the Pathfinding is completed incorrectly

4
g
9
=
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o

The Event that is called when the agent is done moving to it's destination

(0]
8
#

The Gizmos settings for the Agent
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Properties

I”
-
3
Q
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The Agent Settings

State

The Current State of the Agent

Previ ousSt at e

The Current State of the Agent

The Current Navigation Order of the Agent

£
2
3
T

The Current Map the Agent is On. Can be NULL
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The Starting Map the Agent is started On. Can be NULL
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S

th

The Current Path of the Agent

Want edDest i nati on

The Destination this agent wants to move to

The Ground Cast Component on the gameobject

Myvenent Speed

The Movement Speed of the Agent

Aut oval i dat eCurrent Pat h

If the Agent should validate its current path “"Local Avoidance”

Aut oval i dat eTi ne

The auto validation interval

Local Avoi danceRange

How Far the local avoidance will check for
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ValidateCQurrentTil e

If the agent should validate the tile the agent is currently on

KeepAt t enpti ngOnFai |

If the agent should try and recalculate its path if it fails during the movement of the
agent. like during "Local Avoidance"

KeepAt t enpti ngTi e

How often the agent should keep trying to recalculate its path

Navi gat i onType

The navigation type this agent uses

Traver sabl eTil es

The Traversable tile types this agent uses

PrefferedTil es

The Tiles this agent preffers during pathfinding. Only used for pathfinding types that
uses it. Like A*. Not JPS
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The Key for the traversable tile types used to get Byte Maps

Pref f er edTi | esKey

Cur r ent Pat hi ngl ndex

Current Path Index the agent is on

_l er pPer cent age

_lerpTotal

_aut oVal i dat eTi mer

_keepAt t enpt i ngTi mer

£
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CQurrent Ti | el ndex

CQurrentDirecti on

The Current Direction the agent is going on

Fai | edLast Pat h

If the agent failed its last pathfinding

Methods

ke

g

£
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g
g

Adds the Agent to the Navigation Manager

Set Curr ent Map

Sets the current map of the agent, if its not on the map, it will move to the
nearest point on this map

Get RandonmDest i nati on

Finds a random valid point within a range of the agents position



40

9
g
g
y
{
3

Finds a random valid point away the wanted location

Get RandonDest i nat i onNear Poi nt

Finds a random valid point near the wanted location

OnDest r oy

OnDr awd znosSel ect ed

z
o
g
-
@
&
3

Update is called once per frame

Updat eAgent St at e

Updates the Agent

@

op

Stops the agent, continue makes this go into the idle state

Pause

Stops the Agent, Can be continued
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Cont i nue

Makes the agent continue its path or stop being stopped (Paused to Moving
or Stopped to Idle)

=
o

Idles the Agent

Val i dateSt andi ngTil e

Tells you if the current tile the unit is on is valid

CQurrentPathlisvalid

Checks the tiles in the path to see if they are still valid

Set Desti nati on

Used to have the Agent calculate its path and move towards this desintation

g
g
3
e

Used to have the Agent calculate its path and move towards this desintation

Readj ust ToNear est Poi nt

Readjusts the adjust so it sets it destination to the nearest tile to it's
destination that is valid
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Set Dest i nat i onToNear est Poi nt

Sets the destination to the nearest valid point near the desired destination

Set Dest i nati onToNear est Poi nt

Sets the destination to the nearest valid point near the desired destination

Reci evePat hi ngl nf oCal | back

The Callback for when the agent recieves its path

Setlnitial Positi onToPath

Adds the initial position to the list. Replaces first index if starting position in
closer to end

Get Current Posi ti on

Helps get the current position for this agent. Sim agents override this to use
the simagent position

Val i dat eTi | el ndex

This tells you if the current tile index is valid for this unit

CGet Tr aver sabl eTi | esl nRange

Gives a list of tile indicies that are traverable in range



CGet Tr aver sabl eTi | esl nRangeBySt eps

Gives a list of tile indicies that are traverable in the number of steps required
to get there. Suggest not running this every frame

Navi gati onQOr der

The Navigation Order for the agent to bridge itself to the simulation

Constructors

Navi gat i onOr der

Agent for this Order

Start

Navigation Start

Desti nati on

Navigation Current End

Fi nal Desti nati on

Navigation Desired End



Previ ousSt art

Navigation Previous Movement Start

Pr evi ousDesti nati on

Navigation Movement End

CheckPoi nt Dest i nati on

Navigation Current Destination

Desti nati onState

The Current State the Navigation is at

‘E
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The Navigation Job request used to pathfind for the agent

Pat hf i ndi ngSt ep

Current pathfinding step of the agent

Starti ngvap

Starting map of the order

y
£

Ending map of the order
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The bridge that was found and needed to be move onto to get to the
destination

FoundSeam

The seam that was found and needed to be move onto to get to the
destination

Recent er

Whether to move on the center of the tile or not

Methods

d ear

Clears the order to default

g
g
3
g

Sets the destination for the agent

&
o

tDesti nati on

Sets the destination for the agent

NavJobCal | back

The callback when the pathfinding is completed
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Sorts the path for the agent

Set Pr evi ous

Sets the previous pathing info

Agent G znpsSet ti ngs

The gizmos settings for the agent

Variables

Showd znps

Whether to show the Gizmos

ShowPat h

Whether to show the path

g
%
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Whether to show the start and end positions

ShowlT aver abl eRange

Whether to show a traversable range around the agent

Tr aver sabl eRange

The traversable range we want to show
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Showval i dTi | esl nRange

whether to show all the surrounding tiles within range of the aganet

5
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3

The Valid tile range we want to show

Showd osest Val i dTi | eToWwant edPosi ti on

Whether to show the closest tile to the wanted position

Agent Set ti ngs

The Agent settings for the Agent

Variables

Aut omat i cUpdat e

Whether to automatically update the agent with the given systems

Q
e
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3
o

whether to check the ground beneath the agent

Rot at eTowar dsMvi ngDi r ect i on

whether the agent rotates towards pathing direction

Rot at eSpeed

Rotation speed



_novenment Speed

Movement speed of the agent

_aut oVal i dat eCurrent Pat h

whether to auto validate the current path

_aut oval i dat eTi me

Auto validate interval

_l ocal Avoi danceRange

Auto validate range

_validateCurrentTile

Whether to validate the current tile the agent is on

_keepAt t enpt i ngOnFai |

Whether to keep attempting to find a path when the current path is
invalidated

_onFai | At t enpt ToNear est Poi nt

Whether to try to move to the nearest point of your destination
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_keepTryi ngToReadj ust Towant edPosi ti on

Whether to try and keep to readjust to wanted position

_keepAt t enpti ngTi me

Keep checking on fail interval

_havi gat i onType

The Agent navigation type

_traversabl eTil es

The Traversable tiles for the agent

_prefferedTiles

the preffered pathing tiles for the agent

Properties

Mvenent Speed

Aut oval i dat eCurrent Pat h
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Local Avoi danceRange

ValidateCQurrentTil e

KeepAt t enpt i ngOnFai |

OnFai | At t enpt ToNear est Poi nt

KeepTryi ngToReadj ust Towant edPosi ti on

Navi gati onType
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Traver sabl eTil es

PrefferedTil es

Tr aver sabl eTi | eskey

Pr ef f er edTi | esKey

BB More Agents

# SimAgent.cs

Namespaces

HPJ. Present ati on. Agent s

Classes

Si mAgent
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Creates and Initializes the Agent

Variables

Si ml DCount er

The ID for each simulation Agent

NullTile

The corresponding Navigation Agent for this Simulation Agent

Posi tion

Position of the simulation agent
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Agent Avoi denceActi ve

Whether agent avoidance is active

Cal | OnMbvi ngConpl et e

Whether the base agent should call the on moving complete call

Cal | OnReci evePat h

Whether the base agent should call the on recieved path call

Updat eToUni ty

Updates to the Core Agents position

I§

Tile owned by the Agent

Methods

‘i
2
o

Updates the agent simuliarily the unity version of Navigaiton Agent gets
updated



Updat ePosi t i onFr omAgent

Updates the position to the position of the Agent

Updat ePosi ti on

Internal way to update position and tile ownership for the agent

RecheckOaner shi p

Rechecks the ownership of the tile

nDest r oy

Make sure to remove this agent when it's destroyed

¢# SimNavigationAgent.cs

Namespaces

HPJ. Present ati on. Agent s

nanmespace HPJ. Present ati on. Agent s

Classes

Si mNavi gat i onAgent
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Simulation Counterpart of this agent

Usi ngAgent Avoi dence

Whether sim agents are using Agent Avoidence

Desi redPosi ti on

The Position you want to update the agent to
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Adds the Agent to the Navigation Manager as a simulation agent

Updat eAgent St at e

Reci evePat hi ngl nf oCal | back

The Callback for when the agent recieves its path
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Updat eAgent Posi ti on

Used to adjust the agent position in the simulation. Note make sure that
the state is not moving or the agent will teleport back to it's simulated
position

Val i dat eSt andi ngTil e

Tells you if the current tile the unit is on is valid

CurrentPathlsvalid

Checks the tiles in the path to see if they are still valid

Val i dat eTi | el ndex

This tells you if the current tile index is valid for this unit

Set Dest i nat i onToNear est Poi nt

Sets the destination to the nearest valid point near the desired destination

Set Dest | nat i onToNear est Poi nt

Sets the destination to the nearest valid point near the desired destination

Get Qurrent Posi tion

Helps get the current position for this agent. Sim agents override this to
use the simagent position
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nDest r oy

BB 3.0bstacles

# NavigationObstacle.cs

Namespaces

HPJ. Present ati on. Cbst acl e

nanmespace HPJ. Present ati on. Qbst acl e

Classes

Navi gat i onCbst acl e

The Base class for all navigation obstacles

Variables

_automat i cUpdat e

Does the obstacle update automatically through the built in systems

_checkMapHei ght

The Height difference from the map to count as being on top of the map
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_obst acl eTi | eType

The tile type the obstacle changes the tiles beneath it too

Properties

Aut omat i cUpdat e

MapTi | eRel ati onshi ps

The tiles and map relationship data with this obstacle

Methods

Start

OnDest r oy
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Updat eCbst acl e

The Update cycle of the obstacle

Updat ePosi ti on

Checks to see if the new position changes and if so it changes the mesh to
block out the new corresponding tiles

Posi ti onChanged

What happens the the obstacle mesh position changes

|'
=
®

Rotates the obstacle based on the desired Rotation. Basic
NavigationObstacle will only swap the object size x and y values. Inherit to
ovverride this behaviour

Reval i dateTil es

Revalidates the tiles of the obstacle in case another obstacle travels over top
of this one

Posi ti onSquar eRect

g
g
g
@

Posi ti onSquar eRect




60

Posi ti onSquar eRect
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Updat ePosi ti on

Updat eSi ze

| nBounds

MapCbst acl eRel at i onshi pDat a
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Constructors

MapCbst acl eRel ati onshi pDat a

Variables

-3

p

Obst acl e

Rel at edTi | esDat a

Val i dat edTi | es

I nval i dat edTi | es
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Methods

Unval i dateTil es

AddOrValidateTil e

Sort Rel at edTi | eDat a

Gener at eMapChangeJob

Reval i date

# NavigationObstacleMesh.cs

Namespaces

HPJ. Present ati on. (bst acl e

Q ‘

Navi gat i onCbst acl eMesh

A Navigation Obstacle that adjusts the Map based on the given mesh, position
and rotation
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Enumerations

Cbst acl eCol | i si onCheckType

The Type of Collision the Obstacle Mesh attempts

Classes

Vert exPoi nt s

A Vertex Point based on the obstacle mesh

Constructors

Vert exPoi nts

Variables

Ver t ex| ndex

Vert exPosition

Shar edPoi nt s
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3

Connect edVert ex

Methods

Cont ai nsTri angel ndex

Checks to see if this triange shares a mesh index with this vertex point

Cont ai nsTri ange

Checks to see if this triange shares has this specific triange

Ver t exConnecti on

This is a connection between two vertex points

Constructors

Ver t exConnecti on
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Poi nt B

<
g
&
3

Obst acl eRender er

Mesh Renderer we want to use for the obstacle

(bstacleF Il ter

Mesh we want to use for the obstacle

Col | i si onCheckMde

Type of Collision we want to use for this obstacle

‘,

A Dictionary of the Vertex points based on their physical position relative to
the default mesh

Vertices

A List of the Vertex points for this mesh

Connecti ons

A Dictionary of the connection based on index of the smallest vertex point
index as Vector2Int.x and the largest vertex point index as Vector2Int.y
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A List of the Vertex connections for this mesh

Tri angl es

A List of the traingles for the mesh

_previ ousPosi tion

_previ ousRot ati on

< | Q
- s
5 '8 9
5 |2 5
d @ ad
2 |7 S

g

The number of Vertex on this Mesh
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9
5
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2
%
2

Updat ePosi ti on

Checks to see if the new position changes and if so it changes the mesh to
block out the new corresponding tiles

Reval i dateTil es

Revalidate tiles

Posi ti onChanged

What happens the the obstacle mesh position changes

|'
=
®

Rotates the obstacle based on the desired Rotation. Basic
NavigationObstacle will only swap the object size x and y values. Inherit to
ovverride this behaviour

Ori ent at i onChanged

Changes the mesh to block out the new corresponding tiles

Obst acl eCol | i desW t hBounds

Collision Check for the obstacle and the maps Tiles
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Obst acl eLi nesCol | i de

Line Line Collision between all the vertex points and the map tiles

Obst acl eAreaCol | i de

Area Collision between all the vertex triangles and the map tiles

Calculates the Area of the triange with the given points

I sl nsi deTri ange

Checks to see if a given point is withen a triangle

| sl nsi deTri ange

Checks to see if a given tile is withen a triangle

Get Ver t exPosi ti on

Converts a position relative to the local transforms roation and scale

Resi zeBoundsEsti mat e

Calculates the bounds of the mesh
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# NavigationObstacleSimpleSquare.cs

Namespaces

HPJ. Present ati on. Cbst acl e

nanmespace HPJ. Present ati on. Qbst acl e

Classes

Navi gat i onCbst acl eSi npl eSquar e

Variables

_obst acl eSi ze

The size of the obstacle in the x and z world directions

_previ ousPosi ti onRect

_hewPosi ti onRect

_previ ousRot ati on

Properties

Obst acl eSi ze




OnDr awd znosSel ect ed

Reval i dateTil es

Revalidate Tiles

Updat ePosi ti on

Checks to see if the new position changes and if so it changes the mesh to
block out the new corresponding tiles

Posi ti onChanged

What happens the the obstacle mesh position changes

Rotates the obstacle based on the desired Rotation. Basic
NavigationObstacle will only swap the object size x and y values. Inherit to
ovverride this behaviour

# NavigationObstacleSphere.cs

Namespaces

HPJ. Present ati on. Cbst acl e




Classes

Navi gat i onCbst acl eSpher e

_previ ousPosi tion

Properties

I!

Methods

Start

OnDr awd znosSel ect ed

Updat ePosi ti on




72

Reval i dateTil es

Posi ti onChanged

Rotates the obstacle based on the desired Rotation. Basic
NavigationObstacle will only swap the object size x and y values. Inherit to
ovverride this behaviour

BB 4.Editor

¢# NavigationManagerEditor.cs

Namespaces

HPJ. Present ati on. Uni tyEdi t or

nanespace HPJ. Present ati on. Uni t yEdit or

Classes

Navi gat i onManager Edi t or

Variables

Near est Handl e

_previ oushusePosi ti on
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_control Down

_pai nt But t onDown

_renovePai nt But t onDown
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Onl nspect or GU

BB 5.Sample Scenes

# AgentAreaDisplay.cs

Namespaces

HPJ. Present ati on

nanespace HPJ. Presentation

Classes

Agent Ar eaDi spl ay

<
g
&
3

_tilePrefab




75

_showrTi | esQut OFf Reach

_range

_updat ePeri od

_updat eTi me

_activeTiles

_pool

_agent

3
=
2
)

g

ke

g g
- -
® o
=
2
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GetTile

ReturnTil e

ReturnAllTil es

c# AreaDisplayTile.cs

Namespaces

HPJ. Present ati on

namespace HPJ. Presentati on

Classes

AreabDi spl ayTil e

5
&
;

_canReachMat eri al

_cannot ReachMat eri al

_meshRender er
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Properties

Current Ti |l el ndex

Methods

Initialize

I8|

¢# LocalAvoidanceSceneScript.cs

Namespaces

HPJ. Present ati on

Classes

Local Avoi danceSceneScri pt

Am Example script to display the local avoidance feature

Variables

StartTransform
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EndTransform

&
@
=
v
]
&

_firstAgent

_direction

3
=
2
)

Start

Repeat Desti nati on

¢# MapSpriteRenderer.cs

Namespaces

HPJ. Present ati on

nanespace HPJ. Presentation

Classes

MapSpri t eRender er

The Map Sprite Renderer is a set of sprite renderers that render the tile state of a
desired map.
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Updat eSprite

Updates the sprite to match the current state of the desired map

Ti | eCol or Dat a

The Color data for a given tile type

Constructors

Ti | eCol orDat a

4 (<
s &
g &
s |

Til eType

c* MoveTowardsPoint.cs
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Namespaces

HPJ. Present ati on

nanespace HPJ. Presentation

Classes

MyveTowar dsPoi nt

Variables

[7,] [
3 2
(1] «Q
Q. ®

-

accel eration

¢# RandomPathsExampleScene.cs




Namespaces

HPJ. Present ati on

nanespace HPJ. Presentation

Classes

RandonPat hsExanpl eScene

The example scene to display random pathing

Variables

_get RandonPoi nt Every

_timer

_randonfi | eDi st anceVari ance

_randonRange

_test Agent

_testLine
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_testJob

_linePoints

9 &
o 5
b= o
()

P05 g
@ a
@ o

Pat ht hi ngConpl et ed

Pr evi ousRandonDest i nat i on

Methods

ke

g

OnConpl et eCal | back

Updat e

Updat eLi ne




¢# SampleSceneScript.cs

Namespaces

HPJ. Present ati on. Sanpl e

nanmespace HPJ. Presentati on. Sanpl e

Classes

Sanpl eSceneScri pt

The all round example scene script

Variables

_agent SpawnCount

Test Agent s

_rol |l Qut Sl ow

_cl oseRangeRandonPosi ti on

_cl oseRangeRadi us
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_keepAgent sOnSameMap

Methods

Start

Rol | Qut Sl ow

Rol | Qut

Set RandonmDest i nat i on

c# SwarmSample.cs

Namespaces

HPJ. Present ati on

Classes

Swar nSanpl e

This sample script is to spawn and control multiple units to see how swarming
runs
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Variables

_t est Swar mMAnmount

_test Agent Pref ab

_target Layer

: € 3
S 2 |3
& o

(7]

g

ke

£ 8 2
= o =

©# TargetAgentMoveScript.cs
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Namespaces

HPJ. Present ati on. Sanpl e

nanespace HPJ. Present ati on. Sanpl e

Classes

Tar get Agent MoveScri pt

Variables

_test Agent

_target Layer

_testJob

_linePoints

Properties

Pat ht hi ngConpl et ed
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Pr evi ousDest i nati on

3
=
2
)

ke

g

‘n‘
2

OnConpl et eCal | back

-
o

BB 2.Simulation

B 1.Map

c# AgentMap.cs

Namespaces

HPJ. Si mul ati on. Map

Classes

Agent Map
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Constructors

Agent Map

Initializes the agent map based on the base map

Properties

Base

Base map related to this map

Tiles

Tile that descripe the agent ownership

Methods

Di sownTil e

Disowns this tile so other agents can claim it or to know its availible

2
3

Attempts to claim a tile for a specified ID
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| sBl ocked

Val i dTi | eFor Agent

c# BytePointMap.cs

Namespaces

HPJ. Si mul ati on. Map

Classes

Byt ePoi nt Map

A Flattenned version of a map that changes every tile type intoa 1 or 0. Is it
traverable or is it not

Constructors

Byt ePoi nt Map
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Variables

_tiles

_width

_length

_cornerCutting

_traver sabl ekey

_traversabl e

v
=)
g=]
®
=3
a

Tiles

The Tiles for the Byte Map

Wdth

The Width of the Byte Map
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The Length of the Byte Map

CornerCutting

Whether corner cuttins is enabled on this map

Tr aver sabl eKey

The Key used to flatten the map

Tr aver sabl e

The Tiles that are traversable on this map

3|8
®

Changes the tile of the byte map

Q
S
®
=
IO

Changes the tile of the byte map
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Cet Ti | eSpeed

Gets the speed of the tile

& ChangeMapJob.cs

Namespaces

HPJ. Si nul ati on. Map

namespace HPJ. Si nul ati on. Map

Classes

ChangeMapJob

Constructors

ChangeMapJob

ChangeMapJob

Variables

Ti | eTypes) > Ti | esToBeChanged
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Methods

AddTi | eChange

# Map.cs

Namespaces

HPJ. Si nul ati on. Map

Classes

|§

The Map that represents a area with square tiles

Constructors

I.E

Variables

name

_tiles
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_settings

_poi nt Maps

_bridges

ly
g
o
o
€
2

The Parrallel options used by the map for the multithreading of each Unit that
wants pathfinding

DebugLogCal | back

The Debug callback to Unity

_request edJobs

A List of the Requested Navigation Jobs

_request edMapChanges

A List of the Requested Map Changes

_agent d ai nRequest s

A List of the Requested Tile Ownership claims
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_agent Di sownnent d ai nRequest s

A List of the Requested Tile Disownment claims

_heedToBeUpdat edPat hs

A List of all the saved paths that need to be updated because they were
invalidated or are new

_savedPat hs

A Dictionary of all the saved paths on this Map

Properties

Nanme

The Name of the Map

Tiles

A 2D Array of the tiles of the Map in bytes

I8
-
=
Q
(7]

The Map Settings
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If the Map has been Initialized

If the Map logic is currently running

Agent Avoi dence

If the Map uses agent avoidence

Conpl et i ngNavi gat i onJobs

If the map is currently completing navigation job requests

Conpl et i ngMapChanges

If the map is currently completing navigation map change requests

Conpl eti ngd ai ms

If the map is currently completing tile ownership claims

Conpl eti ngDi sownnent

If the map is currently completing tile disownment claims
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The Byte point maps used by the JPS pathfinding for each valid tile types

Bri dges

A List of all the bridges connected to this Map

¢

A List of all the seams connected to this Map

Agent Oaner shi pMap

The map copy that keeps record of tile ownership by agent

Methods

Initialize

Initialized the Map

OnDest r oy

Log

Debug.Log
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LogWar ni ng

Debug.Warning

r

=]

«Q
|.
q

o

q

Debug.Error

Get Byt ePoi nt Map

Gets or Generates a Byte point map based on a set of traversable tiles types

Cet Ti | eSpeedDat a

Gets the movement speed for a specific tile type on this Map

‘E
-
®

The Update function of the map each update tick

|E
9
3
B

A Check to see if the navigation job can be run on this map

Poi nt | nMap

Checks to see if this point is valid on this map
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Checks to see if this point is valid on this map

5
g
:
S

Adds a Map change Request for this map

Addd aim

Adds a agent tile request claim for this map

AddDi sownmentd ai m

Adds a agent tile disownment claim for this map

ChangeMap

Changes the map tiles based on the map change requests

Cdaim

Agent claims a tile

o)
|§

Agent disowns a claims to a tile
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Sets the tile to the new type

CetTil eType

Gets the current tile type of this tile index

CetTil eType

Gets the current tile type of this tile index

Cet Til eType

Gets the current tile type of this tile index

Get Ti | el ndexPosi ti on

Gets the current tile index at this world position

AddNavi gat i onJob

Adds a navigation Request to the Map

Conpl et ePat hf i nd

Calculates the Requested Path on the Map



Fi ni shPat hf i ndi ng

Comples the Navigation Job Request

MapSet ti ngs

The Map settings used to shape the Map

Constructors

MapSet ti ngs

4 (<
= |8
e B
> |3

The Size of the tile in centimeters not meters

‘E
=
=

The Number of tiles in the x direction

g
:

The Number of tiles in the z direction

O f set

The Physical offset of the map in centimeters

102
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CornerCutting

If corner cutting is enabled in the pathfinding on this Map

=
®
‘.
o

The Data for each tile on this Map

3
=2
=
o

Def aul t Tr aver sal eTi | es

The Default traversable tiles for this Map

Methods

Adj ust Map

Adjusts the Map Size in a specific direction

Updat eMapSi ze

Updates the Map Size

MapBri dge

A Set of points that the navigation can use to transfer a Agent from one map to
another
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Map on Side A of the Bridge

MapB

Map on Side B of the Bridge

wal kabl eDi recti ons

Which ways the bridge can be used

M dPoi nt s

All the points from Map A to Map B

5
@

If this map is a valid and can be used
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Methods

Di rect Connect s

Checks to see this bridge connects two maps

CanWal ki nDi recti on

Checks to see if you can walk on the bridge in this direction. Starting Map to
Ending Map

Get Poi nt

Gets the starting point for a Map if that map connects to this Bridge

CGet CQpposi ngPoi nt

Gets the ending point for a Map if that map connects to this Bridge

g
B

Checks to see if the given maps is on one side of the Bridge

Q her

Gets the other Map if you know one side the bridge connects too

Ref r eshW t hNew
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Verify

MapSeam

A Set of points that the navigation can use to transfer a Agent from one map to
another

5 g8
: £ g
0 8

@

-3

pPA

Map on Side A of the Bridge

MapA_Conecti onSi de

The connection side for Map A

MapA_StartingTil el ndex

The Map A Starting Tile Index

MapA_Endi ngTi | el ndex

The Map A Ending Tile Index
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>

pB

Map on Side B of the Bridge

MapB_Conect i onSi de

The connection side for Map A

MapB_Starti ngTil el ndex

The Map B Starting Tile Index

MapB_Endi ngTi | el ndex

The Map B Ending Tile Index

Val i dSeam

If this map is a valid and can be used

Methods

Di rect Connect s

Checks to see this bridge connects two maps

Cont ai ns

Checks to see if the given maps is on one side of the Bridge
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Gets the other Map if you know one side the bridge connects too

Ref r eshW t hNew

Gets the closest valid point for the starting map to the seam

CGet Qpposi t ePoi nt

MapDat a

Tile Size Data for the Map, used to save default tiles to the Map

Constructors

3 & =
58
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Wdth

Hei ght

3
=
2
)

MakeSur eSi zel sRi ght

Updat eToMapSi ze

Updates the size of the Data

Tr ansal at eVal ues

Moves the values of the tiles

d eanMap

Clears the map of all tile types and turns them into standard tiles

Ti | eDat a

The Data that tells the speed multiplier for a given tile type

Constructors

Til eData
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Variables

=

pe

Speed

(bst acl eDat a

Used to keep track of a obstacles tiles and its state in the obstacle

Constructors

Obst acl eDat a

<
g
&
3

Ti | el ndexKey

Val i dati onSt at e




Methods

UnVal i date

Means this tile is no longer valid and will need to be checked if it still belongs
on this obstacle

Val i dat e

Validates the tile, it belongs on this obstacle

# MapSet.cs

Namespaces

HPJ. Si nul ati on. Map

namespace HPJ. Si nul ati on. Map

Classes

MapSet

The set of maps (base and redundant) that represent a specific area

Constructors

< 5
g P
3

Set Setti ngs

The Settings for this Map Set

111
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I nst ancel D

The Instance ID to distinguish each map set apart

DebugLogCal | back

The Callback to links back up to Unity. Cannot use Debug.Log() in the
simulation side of the navigation

_redundant MapCount er

Shows if this Map Set is initialized or not

BaseMap

The Base map that comes with each Map Set

Redundant Maps

The Redundant Maps that help are used to help reduce queue times for each
Navigation Agent

8
2

The List of Bridges that connect to this Map Set
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The List of Seams that connect to this Map Set

KeyBor der Posi t i ons

The List of Key points around the border of the Map Set

Bot t onlLef t Posi ti on

Bottom Left Corner of the Map

Lef t Posi ti on

Left Center Position of the Map

Bot t onPosi ti on

Bottom Center Position of the Map

Bot t onRi ght Posi ti on

Bottom Right Corner of the Map

TopRi ght Posi ti on

Top Right Corner of the Map
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R ght Posi tion

Right Center Position of the Map

TopPosi tion

Top Center Position of the Map

TopLeftPosition

Top Left Corner of the Map

M ddl ePosi ti on

Middle Position of the Map Position of the Map

Qut goi ngd ai ns

A dictionary to keep track of the outgoing claims

Methods

Initialize

Initilizes the Map Set
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OnDest r oy

r

09

Logs the debugs occured in the simulation

LogWar ni ng

Logs the warning occured in the simulation

r
(=]
«Q
|.
q
(=)
q

Logs the errors occured in the simulation

Set Desti nati on

The Call a navigation job sends to the map to be calculated

g
g
3
ol

Checks to see if this job is compatible with this map set. For example a job
that has its start in another map is not compatible with this map set

Qut OF Range

Whether this index is out of range of the map

ChangeMap

The Call that changes the tiles on each map in the Map Set
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Requests to claim a tile

Di sownd ai m

Disowns a claim to a tile

Q
(1]
B
Q
D,
&

Clears the list of claims

daim

Adds a agent tile request claim for this map set

Q
o
o
3
3
©
=
o
o

This Changed the DATA the Default data and makes all the tiles to the
default tile type (TileTypes.Standard)

Get A osest Poi nt

The Closest point on the map to the reach point

The Closest valid point to the reach point
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The Closest valid point to the reach point

Get A osest Val i dPoi nt

The Closest valid point to the current tile index

Get A osest Val i dPoi nt

The Closest valid point to the current tile index

Get A osest Val i dl ndex

The Closest valid tile index to the current tile index

Get (1 osest Val i dl ndex

The Closest valid tile index to the current tile index

Get A osest Val i dl ndex

The Closest valid tile index to the current tile index



118

Get Wir | dTi | el ndex

Gets the world tile index relative to the tile index of the map set

Get Wir | dTi | el ndex

Gets the world tile index relative to the tile index of the map set

Get MapTi | el ndex

This gets you the Tile Index of the Default Map

Poi nt | nMap

Checks to see if this point is on the Map

Poi nt | nMap

Checks to see if this point is on the Map

ChangeDef aul t Ti | eType

This Changed the DATA the Default data, the maps that are generated on
awake are not effected by this
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ChangeDef aul t Ti | eType

This Changed the DATA the Default data, the maps that are generated on
awake are not effected by this

CetDef aul t Ti | eType

This gets you the Tile Type at a Index from the Default Map

Cet Def aul t Ti | eType

This gets you the Tile Type at a Index from the Default Map

Cet Til eType

This gets you the Tile Type at a Index from the Map

CetTil eType

This gets you the Tile Type at a World Position Index from the Map

CetTil eType

This gets you the Tile Type at a Index from the Default Map

AddBri dge

Adds the bridge if this bridge is connected to this Map
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Adds the seam if this seam is connected to this Map

o]
o
2
‘;
o
7]

Clears the Maps and the Bridges connected to this Map

Cet A osest Bri dge

Finds the closest bridge that connects the destination Map

Get A osest Seam

Finds the closest seam that connects the destination Map

Get A osest MapTi | el ndex

Gets the closest Map Tile Index based on a tile index relative to this Map

Get A osest MapTi | el ndex

Gets the closest Map Tile Index based on a tile index relative to this Map

MapSet Set t i ngs

The settings of the Map Set



Constructors

MapSet Set ti ngs

Variables

&

The Name of the Map

MapSet ti ngs

The Settings for each Map on the Map Set

¢# TileOwnershipClaim.cs

Namespaces

HPJ. Si mul ati on

nanespace HPJ. Si nul ati on

Classes

Ti | eOaner shi pd ai m

Constructors

Til eOanershi pd aim

121



Variables

‘5

RequestTil e

Di sownTi | eOmner shi p

Constructors

D sownTi | eOaner shi p

g 5
te
° 8

RequestTil e

B8 2.Pathfinding

c# AStar.cs

Namespaces

HPJ. Si mul ati on. Pat hi ng

nanmespace HPJ. Si mul ati on. Pat hi ng

122
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Classes

ASt ar

Classes

ASt arTi | eDat a

8
3
8
@

AStarTi |l eData

Variables

Rout eFr onf | el ndex

FCost

8

st

HCost




Variables

I nst ance

5
S
2
7

Initialize

Cal cul atePat h

Get Lowest FCost Ti | el ndex

Cal cul at eDi st anceCost

%
8

& JumpPointSearch.cs

124
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Namespaces

HPJ. Si mul ati on. Pat hi ng

nanmespace HPJ. Si mul ati on. Pat hi ng

Classes

JunpPoi nt Sear ch

A Jump point search script used by Navigation Jobs to calculate a path based on
the jump point search (JPS) Algorithm

Classes

JPS Vari abl ePackage

Constructors

JPS_Vari abl ePackage

Variables

OpenlLi st

Sort edLi st

UpRi ght Dat a
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ReturnTil e

s
]
e

JPSTil e

Variables

Position

SplitPosition

JunpFronflil e
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g

st

8

st

Spl i t Goost

H t Adj acent Junp

Methods

d ear

Reset

Cl one

Current JunpbDat a
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Constructors

Current JunpDat a

Current JunpDat a

o @ g IS
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o
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Agent Avoi dence

9
o
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Methods

Set Dat a

Variables

| nst ance

Methods

Initialize

Cal cul atePath

Di agonal Junp

Hori zont al Junp
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Hor i zont al Junp_Fr onDi agonal

Ver ti cal Junp_Fr onDi agonal

| sDi agonal For ced

| sHori zont al For ced

I sVerti cal Forced




| sHor i zont al For ced_Di agonal

I sVerti cal For ced_Di agonal

| sBl ocked

Get Lowest FCost Ti | el ndex

Cal cul at eDi st anceCost

¢# PathingCalculation.cs

132



Namespaces

HPJ. Si mul ati on. Pat hi ng

nanmespace HPJ. Si mul ati on. Pat hi ng

Classes

Pat hi ngCal cul ati on

The Base class for any pathfinding algorithms

Constructors

Pat hi ngCal cul ati on

Variables

Pat hi ngTypes

The Dictionary of all the pathing algorithms

Properties

Navi gat i onType

The Navigation Type this pathing is. Will need to add yours to the enum
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Methods

Initialize

Initializes the Algorithm, You will need to call this or add this for your
algorithm

Cal cul atePath

Calculates the Path for a Navigation Job Request on a specific Map

Navi gati onJob

A Navigation Job Request

Constructors

Navi gat i onJob

Infomation on this Job

Current Step

Current Step on the Pathfinding Calculation



135

Ti | esAnay

The Number of tiles away from the start to the end

§
2
>

Point A of the Path

g
3
=

Point B of the Path

Conpat abl e

If this Job was compatable or not

Repat hSavedPat h

Next time this path is pathed, repath it

Traver abl eTi | eTypes

List of Traversable Tiles

Pref f eredTi | eTypes

List of Prefferred Tiles

9
g
3
ol
@
g
g
o

The Callback to the presentation side
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Properties

CurrentPath

The Resulting Path for this Job Request

= &
3 2
8 =

d ear

Clears the Job and reverts it back to default

Set Desti nati onl nfo

Initializes the Job with the neccessary pathing information

Set NewCurrent Pat h

Sets the resulting path to the request

Pat hf i ndi ngConpl et e

The callback from the simulation when the job request is finished



Navi gat i onPat h

The Calculated Path on a specific Map

Constructors

Navi gat i onPat h

Navi gat i onPat h

)
£ B
]

The map the path was calculated on

=3
—9
‘.

The Information on this Path

Pat h

The Resulting Path

5
g

If this Path resulting in a valid path
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O

Asking For Path from specific agent

Properties

Pr evi ousSt at us

Previous status on the path

Methods

NeedToRever se

Checks to see if your starting point is the first index of the path or the last

Pat hi ngi nfo

The information on a given path

Constructors

Pat hi ngl nfo
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Variables

Poi nt A

Point A of a Path

i
s

Point B of a Path

Navi gati onType

Navigation type used for this Path

Tr aver sabl eTi | eskey

Traversable Tiles Key

Pr ef f er edTi | esKey

Preffered Tile Kep

BB 3.Enums

©# NavigationTypes.cs

Namespaces

HPJ. Si mul ati on. Enuns

nanespace HPJ. Si mul ati on. Enuns
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Enumerations

Navi gati onTypes

The Navigation Types a agent can use for pathfinding

The Navigation Tile Types that are availble on a Map, add more as needed

Bri dgeDi recti ons

Bridge Direction Types

R ght O Way

Who has right of way based on your moving direction

Avoi denceType

How agents try to avoid each other
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Seantonnecti onSi de

The seam connection side

Di st anceCheck

Pat hf i ndi ngCal cul ati onSt ep

Si mul at i onDebuglLog

MapExpansi onSi de

Pai nt er Types
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(bst acl eVal i dati onSt at es

Agent St at es

Desti nati onSt at es

BB 4.Utilities

c# Extensions.cs

Namespaces

HPJ. Simul ation. tilities

Q ‘

Ext ensi ons
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Methods

Di st ance

Sqr Di st ance

TilesToString

TilesToString

StringToTi | esArray

C# IntVector2.cs

Namespaces

HPJ. Si mul ati on

Classes

| nt Vector2
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Constructors

I nt Vect or 2

Operators

operator +

[ Met hodl npl ( Met hodl npl Opt i ons. Aggr essi vel nl i ni ng) ]
public static IntVector2 operator +(

I nt Vector?2 a,

I nt Vect or2 b)

operator -

[ Met hodl npl ( Met hodl npl Opt i ons. Aggr essi vel nl i ni ng) ]
public static IntVector2 operator -(

I nt Vector?2 a,

I nt Vect or2 b)

operator -

[ Met hodl npl ( Met hodl npl Opt i ons. Aggr essi vel nl i ni ng) ]
public static IntVector2 operator -(
I nt Vector2 a)

operator *

[ Met hodl npl ( Met hodl npl Opt i ons. Aggr essi vel nl i ni ng) ]
public static IntVector2 operator *(

I nt Vector?2 a,

int d)

operator *

[ Met hodl npl ( Met hodl npl Opt i ons. Aggr essi vel nl i ni ng) ]
public static IntVector2 operator *(

int d,

I nt Vector2 a)
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Returns the vector (0,0).

Q

Returns the vector (1,1).
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S

itX

Returns the vector (1,0).

5
»;

Returns the vector (0,1).

Returns a String representing this Vector2 instance.

Returns: The string representation.

Lengt hSquar ed

Returns the length of the vector squared. This operation is cheaper than
Length().

Returns: The vector’s length squared.

Di st anceSquar ed

Returns the Euclidean distance squared between the two given points.

valuel: The first point.
value2: The second point.

Returns: The distance squared.
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Returns the Euclidean distance between the two given points.

valuel: The first point.
value2: The second point.

Returns: The distance squared.

(@]

amp

Restricts a vector between a min and max value.

valuel: The source vector.
min: The minimum value.
max: The maximum value.

|E
=
o

/I Adds two vectors together. //

left: The first source vector.
right: The second source vector.

Returns: The summed vector.

Get HashCode

Sqr Magni t ude

I nt Vector3




148

Constructors

I nt Vector 3

Operators

operator +

[ Met hodl npl ( Met hodl npl Opt i ons. Aggr essi vel nl i ni ng) ]
public static IntVector3 operator +(

I nt Vector3 a,

I nt Vect or 3 b)

operator -

[ Met hodl npl ( Met hodl npl Opt i ons. Aggr essi vel nl i ni ng) ]
public static IntVector3 operator -(

I nt Vector3 a,

I nt Vect or 3 b)

operator -

[ Met hodl npl ( Met hodl npl Opt i ons. Aggr essi vel nl i ni ng) ]
public static IntVector3 operator -(
I nt Vector3 a)

operator *

[ Met hodl npl ( Met hodl npl Opt i ons. Aggr essi vel nl i ni ng) ]
public static IntVector3 operator *(

I nt Vector3 a,

int d)

operator *

[ Met hodl npl ( Met hodl npl Opt i ons. Aggr essi vel nl i ni ng) ]
public static IntVector3 operator *(

int d,

I nt Vector3 a)




operator /

[ Met hodl npl ( Met hodl npl Opt i ons. Aggr essi vel nl i ni ng) ]
public static IntVector3 operator /(

I nt Vector3 a,

int d)

operator ==

[ Met hodl npl ( Met hodl npl Opt i ons. Aggr essi vel nl i ni ng) ]
public static bool operator ==

I nt Vector3 | hs,

I nt Vect or 3 rhs)

operator |=

[ Met hodl npl ( Met hodl npl Opt i ons. Aggr essi vel nl i ni ng) ]
public static bool operator !=(

I nt Vector3 | hs,

I nt Vect or 3 rhs)

Variables

“‘\ lq “‘\ ~< ““ :x

Properties

IR‘

Returns the vector (0,0,0).
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Q

Returns the vector (1,1,1).

Uni t X

Returns the vector (1,0,0).

UnityY

Returns the vector (0,1,0).

Unitz

Returns the vector (0,0,1).

Methods

xVect or

yVect or

zVect or

XyVect or
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yzVect or

X
N
(1]
-k
o
=1

ToStri ng

Returns a String representing this Vector2 instance.

Returns: The string representation.

Lengt hSquar ed

Returns the length of the vector squared. This operation is cheaper than
Length().

Returns: The vector’s length squared.

Di st anceSquar ed

Returns the Euclidean distance squared between the two given points.

valuel: The first point.
value2: The second point.

Returns: The distance squared.



(@]

anp

Restricts a vector between a min and max value.

valuel: The source vector.
min: The minimum value.
max: The maximum value.

// Adds two vectors together. //

left: The first source vector.
right: The second source vector.

Returns: The summed vector.

Get HashCode

Sqr Magni t ude

Di spl acenent

| nt Vect or 4
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Constructors

| nt Vect or 4

Operators

operator +

[ Met hodl npl ( Met hodl npl Opt i ons. Aggr essi vel nl i ni ng) ]
public static IntVector4 operator +(

I nt Vector4 a,

I nt Vect or4 b)

operator -

[ Met hodl npl ( Met hodl npl Opt i ons. Aggr essi vel nl i ni ng) ]
public static IntVector4 operator -(

I nt Vector4 a,

I nt Vect or4 b)

operator -

[ Met hodl npl ( Met hodl npl Opt i ons. Aggr essi vel nl i ni ng) ]
public static IntVector4 operator -(
I nt Vector4 a)

operator *

[ Met hodl npl ( Met hodl npl Opt i ons. Aggr essi vel nl i ni ng) ]
public static IntVector4 operator *(

I nt Vector4 a,

int d)

operator *

[ Met hodl npl ( Met hodl npl Opt i ons. Aggr essi vel nl i ni ng) ]
public static IntVector4 operator *(

int d,

I nt Vector4 a)
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operator /

[ Met hodl npl ( Met hodl npl Opt i ons. Aggr essi vel nl i ni ng) ]
public static IntVector4 operator /(

I nt Vector4 a,

int d)

operator ==

[ Met hodl npl ( Met hodl npl Opt i ons. Aggr essi vel nl i ni ng) ]
public static bool operator ==

I nt Vector4 | hs,

I nt Vector4 rhs)

operator |=

[ Met hodl npl ( Met hodl npl Opt i ons. Aggr essi vel nl i ni ng) ]
public static bool operator !=(

I nt Vector4 | hs,

I nt Vector4 rhs)

Variables

‘E ‘N ‘< ‘x

Properties

Zero

Returns the vector (0,0,0,0).
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Q

Returns the vector (1,1,1,1).

5
x

Returns the vector (1,0,0,0).

=
»;

Returns the vector (0,1,0,0).

5
N

Returns the vector (0,0,1,0).

5
z

Returns the vector (0,0,0,1).

o<
|s %
-

)
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q
>
a

Returns a String representing this Vector2 instance.

Returns: The string representation.

Lengt hSquar ed

Returns the length of the vector squared. This operation is cheaper than
Length().

Returns: The vector’s length squared.

Di st anceSquar ed

Returns the Euclidean distance squared between the two given points.

valuel: The first point.
value2: The second point.

Returns: The distance squared.

(@]

anp

Restricts a vector between a min and max value.

valuel: The source vector.
min: The minimum value.
max: The maximum value.

|E
2
®

// Adds two vectors together. //

left: The first source vector.
right: The second source vector.

Returns: The summed vector.
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Sqr Magni t ude

c* Pool.cs

Namespaces

HPJ. Simul ation. tilities

Pool

Constructors

Pool

Variables

1
:

I nacti ve
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Methods

Getlitem

Returnltem

2
:

ReturnAl |

@8 3.Extra or Temp

c# CameraController.cs

Namespaces

HPJ. Exanpl es

CaneraControl |l er

A Example Camera Controller for the example scenes
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8 &
¢ &
2 |8

noveSpeed

sprint SpeedMul ti pli er

el evati onSpeed

LockCur ser

UseLockCommands

- -
= e e
5 ® ®
Q.
) S S
=< X

5

ke

Start
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# ObstaclePingPong.cs

Namespaces

HPJ. Exanpl es

nanmespace HPJ. Exanpl es

Classes

(bst acl ePi ngPong

An Example Script to ping pong an object between 2 points

Variables

st art Poi nt

®
=)
a
S
=

speed

starti ngPer cent

Rever seDi recti on
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pi ngPongTi me

Methods

Start

OnVal i date

2
®

C# Rotate.cs

Namespaces

HPJ. Exanpl es

Classes

Rot at e

An example script that rotates a object over time

Variables

Rot at i onSpeed
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Rot at i onSpace

Rot ati on

Rot at i onVect or

Methods

:

ke

2
®

# SceneLoader.cs

Namespaces

HPJ. Exanpl es

Classes

ScenelLoader

s =
R 3
- |2

(7
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LoadNext Scene

LoadPr evi ousScene
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