Swords and Dummies
A technical overview
By:Sarah Hendricks 

Abstract 
Swords and Dummies is a VR project that focuses on a player's ability to use their dexterity, and cognition to spar with a virtual dummy. The dummy  has animations that allow it to move side to side and back and forth while the player attempts to  hit body targets that randomly pop up on the dummy’s chest. There are two different styles of targets, directional, which are triangular and resemble arrows, and non directional spherical targets. When a directional target pops up, the player is to swing the sword in the indicated direction, and when a non directional target appears, the player is to stab the target. These targets loosely guide the player’s swing, which emulate what in basic sword fighting is known as the eight angles of attack.



Name: BP_VRCharacter
Description:The Character that the player controls
Contents: grab and movement functions, Interface/GameFunctions, Widget interaction functions
Interfaces: BPI_Player, BPI_Damageable
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On Begin Play Widget references are created 
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Widgit interaction components and collisions attached to the player controller
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The Widget interaction pointer function

This function creates a visual spline mesh to connect to the player controller via the widget interaction component. This gives the player a pointer tool so they can click on the start button in the main menu.

The function calculates the length between the controller and the target(Button) and then adds the mesh for ease of viewing in game. It does this by getting the last thing that the Widget interaction component hits and getting the world location of the widget. Using these values the function  adds the spline mesh’s length, then rotation by using the find look at rotation and forward vector to get the tangent space needed to interact with the button in the 3d space. 


[image: ]
These functions allow the Widget interaction component tied to Trigger presses to act like a mouse.
[image: ]
The main game logic


These events are implementations of various interfaces that carry out the tasks of adding to the score for the scoreboard to display, subtracting from health for the health bar to reflect, recording damage then resetting the game.The Add to Score and Subtract health send values to the score board Blueprint which is connected to the underlying widget.
















Name: WheelDummy_BP
Description:The Enemy 
Contents: Target configuration controller, animations controller
Interfaces: BPI Dummy Spawn
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Spawn targets is called once on begin play, then set by a timer that loops every 5 seconds. Each target configuration contains 3 targets that spawn at set angles out of sockets in the dummy’s chest. There are 3 sets of configurations that are called randomly.





[image: ]
Inside the Target node
The sequence node calls each target to spawn and attach at and to a socket, it destroys the target after a set time if the target was not hit by the sword. The last part of the sequence calls the sword swing function to fire off.
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A closer look
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The Sword swing mechanic event spawns the sword into a pre-set socket then sets the transition rules for the state machine that exists in the animation blueprint. This is done by casting to the WheelDummyAnim_BP and setting sword swing to true or false. Then the animation blueprint takes care of carrying out the animations. 
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This is the randomized animation system. A switch statement controlled by a random number between 0 and 2. When one of the animations is called, a transition rule is set and sent to the animation blueprint.
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The dummy’s skeleton and bone hierarchy showing sockets  and attached assets


























Name: WheelDummyAnim_BP
Description:The Enemy Animation Blueprint
Contents: validates the pawn character and carries out animations via state machine with transition rules
Interfaces: n/a
[image: ]

This is the state machine with all of the states that the dummy can enter. The cursor is hovering over a transition rule. This is a boolean value set in the dummy blueprint. When the value is true, the state machine enters that animation. 


















Name: BP_DummySword
Description:The Enemy’s Sword 
Contents: On Actor Begin Overlap, call to Take Damage
Interfaces: n/a
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When the Dummy sword overlaps the player Take Damage is called which lives in the player .


Name: BP_Targets
Description:The Enemy’s Targets
Contents: Event was hit, call Add to score
Interfaces: BPI_Targets

[image: ]

The Event Was hit fires off when the players sword hits the target, this event calls add to score.



Name: BP_VRESword
Description:The Players Sword
Contents: on Component begin overlap, call to Was hit
Interfaces: BPI_Grippable
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When an overlap is detected by the sword collision, it tests that it is hitting a target, if it is it calls was hit.























Name: BP_ScoreBoard
Description:Displays the Score and Health of player
Contents: Widget components update display events, widget function calls
Interfaces: BPI Score Board, BPI Health Bar
[image: ]
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Widget components provide a 3d surface for the widget to be rendered
[image: ]
Widgets appear in the details panel
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The values, new score and new health come from the character blueprint then are sent into the functions in the widget blueprints themselves.




Name: WBP_ScoreBoarWidget
Description:Widget to Display the Score
Contents:constructs the widget and updates score 
Interfaces: n/a


[image: ]
The text block player score is set to variable so a function can manipulate it.
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Here you see the event construct which initializes the score when the game starts then when New Score is sent from BP_ScoreBoard, which gets that value from a chain of interactions.

The chain of events of the player hitting the target:
Sword hits target->target sends value-> player gets value->player sends value to scoreboard bp-> score board bp sends value to the widget-> widget updates the score on the display. 









Name: WBP_HealthBar
Description:Widget to Display Health
Contents:constructs the widget and updates Health
Interfaces: n/a
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New Health comes into the widget from the player blueprint then the percent bar is set accordingly.

The chain of events of the dummy hitting the player:
Dummy sword swing animation goes off and sword hits player->The swords collision detects the hit which calls the take damage interface event that lives in the player character blueprint-> Take Damage subtracts health->then the subtract health event sends the health value to the Update Displayed Health interface event which lives in the ScoreBoard Blueprint->Update health takes in the value which exists in the Health Widget itself.


















Name: BP_StartMenu
Description:Displays the start menu
Contents: Widget components 
Interfaces:n/a
[image: ]
All of the functionality lies between the widget interaction component/Function in the player blueprint and in the scoreboard widget. This blueprint is only a 3d proxy.


















Name: WBP_StartMenu
Description:Displays the start menu Widget
Contents: Button press events that start and quit the game
Interfaces:n/a
[image: ]

[image: ]
The buttons in this widget are bound to on pressed events, when the start button is pressed the main level opens and when the quit button is pressed the game exits.
The method of pressing the buttons is shown in the player character blueprint where trigger presses simulate mouse clicks. 

Name:P_MagicCircle
Description:Cascade system to control the vfx of the spawn glyph
Contents: Magic circle, magic sprites, magic circle emitter
Interfaces: n/a


[image: ]
These emitters use materials that contain textures and particle input expressions to pass colors through to the material. Each emitter is configured to color and add movement to these materials. 

















Name:M_MagicCircle
Description:The Magic Circle Material
Contents: Magic circle, magic sprites, magic circle emitter
Interfaces: n/a
[image: ]

The Input Data node brings in color data from cascade.



















Name:BP_SpawnGlyph
Description:Spawns the dummy into the level when a player walks into the circle
Contents: particle system, box collision, on component begin overlap, call to spawn dummy
Interfaces: n/a
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The Box collision detects the player, and the dummy is then spawned into the level and the player's movement is disabled.


A Quick Look at the Arduino




[image: ]

These are the U and Z Values of the IMU unit being printed to screen in UE5

When a user tilts the arduino side to side or up and down values are captured and read via the COM port.


[image: ]

When the Level Starts the Serial Port is opened. The blueprint checks that it has communication with the arduino.
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Every tick the Serial Real Line Functions read the printed statements in order from the code on the board.

[image: ]

The code from the Arduino IDE, with the Y and Z values in the serial window.
References: 

Ramiro Montes De Oca:  the creator of  the Serial Communication Plugin for Unreal Engine

This plugin is an enhancement of the UE4duino plugin 

Rodrigo Villani: the creator of the UE4Duino Plugin
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