Flying Tank Simulator

By: Chelsea Salzsieder, Josh Wilger,
Krissy Olson, Zachary Mineau




Demo Video

https://youtu.be/z7Ilv8e03nLqg
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https://youtu.be/z7lv8e03nLg

Time to View Code



® import javafx.animation.AnimationTimer;[]
public class FlyingTankSimulator extends Application {

// GLOBAL VARIAB

W W

// Creates jayafx entities
private BorderPane roct = new BorderPane();
private Pane gamePane = new Pane();

private Label scorelabel = new Label{"Score: @");
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Sprites/Images

/ SPRITE CLASS
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private int score = 8; // Used for score-keeping
private int enemySpeed = 4; // Default speed of enemies
private int previousTick; // Used for delay

private boolean isPaused = false; // Used for pausing the game
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// Reusable Sprite class for adding visual objects to the game
public static class Spr‘l‘Fe extends ImageView { // Used for player movement and key-press management
boolean dead :IFEISEJ private boolean _w_key_down = false;
double x wvelocity = @; 7 private boolean _s_key_down = false;
double y wvelocity = @; 8 private boolean _space_key_down = false;
final String type; private boolean _escape_key_down = false;

final String location;
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// Game time counter declaration (used for the timing and delay of many objects)
o private int t = 8;
// Initializing the Sprite class
Spri‘te(int x, int Vs int size, S‘tr‘ing type, String locatinn) { /{ Creates a bunch of different sprites using the Sprite class
super(location); private Sprite player = new Sprite(15e, 3@e, 45, "player”, "/images/Tankl.png");
. . ’ L private Sprite background = new Sprite(e, @, 88@, "background”, "/images/Background.png");
‘th:.ls,locatlon = location; private Sprite pause = new Sprite(272, 272, 272, "pause”, "/images/Pause2.png");
this.type = type; private Sprite gameover = new Sprite(272, 248, 272, "gameover”, "/images/GameOver.png”);
setTranslateX(x); private Sprite spaceToContinue = new Sprite(18@, 500, 64, "spaceToContinue”, "/images/Continue.png”);
setTranslateY(y); private Sprite explosion = new Sprite(64, 64, 64, "explosion”, "images/Explesion.png”);

this.setFitHeight(size); A ) A X

hi tPreserveRatio(true); // Creates an animation loop that updates the various mechanics of the game

this.se H AnimationTimer timer = new AnimationTimer() {
1 {override

public void handle{long now) {

/{ Sprite movement update(}; // Runs every 16 ms
void moveLeft(int amount) {

setTranslateX(getTranslateX() amount);
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void moveRight(int amount) {

setTranslateX(getTranslateX() + amount); // Used to create and update the objects on the javafx Pane
private Parent createContent() {

[rap

[ragre]

. scorelabel.setFont(Font. font("Verdana”,38));
void movellp() { root.setTop(scorelabel);
setTranslateY({getTranslateY() 8); BorderPane.setAlignment(scorelabel, Pos.CENTER):
root.setBackground(new Background(new BackgroundFill(Celor.CORNFLOWERBLUE, null, null)});

ra)

ra)

void moveDown() {

setTranslateY(getTr‘anslateY() // Sets the size of the application window

gamePane.setPrefSize (800, 800);

[ra)
R RV N O YR N -]

[ragr el
=1

}

/{ MAIN @

// Used many times throughout code to add sprites visually
gamePane.getChildren().add({background);
gamePane.getChildren().add{player);

// Starts the AnimationTimer and adds the Pane to the BorderPane
timer.start();

root.setCenter(gamePane);

return root;
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public static wvoid main(String[] args) {
Launch(args);
}
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// Does many of the core game mechanics mostly through the interaction of sprites with other sprites
private void update() {

addEnemies(); // Puts enemies on screen

movePlayer(); // Does things with the player when keys are pressed on the keyboard

gameOver(); // Does stuff when player dies
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[ ] ] // Game time incrementer
t4=1;
ls 10 I I : ; // Increases enemy speed over time
if (t % 1800 == @ && !player.dead) {
enemySpeed += 1;

// Tterates through all sprites and does collision and mechanics for each type
sprites().forEach(s -> {
switch (s.type) {

// Player bullet collision
case "playerbullet”:
s.moveRight(8);
// Player bullet te Duck collision
sprites().stream().filter(e -> e.type.equals(“enemy”)).forEach(enemy -> {
if (s.getBoundsInParent().intersects(enemy.getBoundsInParent())) {
enemy.dead = true;
s.dead = true;
score += 1;
scoreLabel.setText("Score:
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// Removes sprites when dead
gamePane.getChildren().removeIf(n -» {
Sprite s = (Sprite) n;
return =.dead;

1)

" + score);
¥
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// Player bullet to Skyscraper collision

sprites().stream().filter(e -> e.type.equals( obstacle”)).forfach(obstacle -> {
if (s.getBoundsInParent().intersects(obstacle.getBoundsInParent())) {

s.dead = true;

}

'y . 1)
// Removes sprites when off-screen break;
gamePane.getChildren().removeIf(n -> { // Enemy collision and shooting mechanic

Sprite s = (Sprite) n; case "enemy”:

return (s.getTranslateX() < -18@); s.moveLeft (enemySpeed);

. if (s.getBoundsTnParent().intersects(player.getBoundsTnParent()) &% Iplayer.dead)

W E player.dead = true;
gamePane.getChildren().removeIf(n ->» { 6 , previousTick = t;

Sprite s = (Sprite) n; " if (Math.random() < @.1) {

return (s.getTranslateX() > 908); ; EnemyAnimation(=);

}
13 H break;

1 // Obstacle (skyscraper) collision
case "obstacle”:
- ) s.moveLeft(enemySpead - 1);
// Sets up the javafx stage 6 if (s.getBoundsInParent().intersects(player.getBoundsInParent()) &8 !player.dead)

fover o b
public void start(Stage stage) throws Exception {
Scene scene = new Scene(createContent()); : '
Image Tankl = new Image("/images/Tankl.png"); ke
I Tank2 = I "/ Tank2. "y; 7 /1 Removes sprites when dead
mags = nev maEE( flmages" an Png ), game;“aﬁe?getghh:ren(;rjre;;veIf(n > {
Sprite = = (Sprite) n;

return s.dead;
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// Does many of the core game mechanics mostly through the interaction of sprites with other sprites
private void update() {

addEnemies(); // Puts enemies on screen

movePlayer(); // Does things with the player when keys are pressed on the keyboard

gameOver(); // Does stuff when player dies
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// Game time incrementer
t4s 1

// Increases enemy speed over time
if (t % 10e@ == @ 8& !player.dead) {
enemySpeed += 1;

Enemies & Obstacles

// Creates enemies and p on the screen
private void addEnemies(
// Duck enemy:
if (t%28==8) {
Sprite s = new Sprite(
(int)gamePane. getllidth() + 108,
ThreadLocalRandom. current().nextInt(@, ((int)gamePane.getHeight() - 38)),
30,
“enemy”,
"/images/Duckl.png"
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// Tterates through all sprites and does collision and mechanics for each type
sprites().forEach(s -> {
switch (s.type) {
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// Player bullet collision
case "playerbullet”:
s.moveRight(8);
// Player bullet te Duck collision
sprites().stream().filter(e -> e.type.equals(“enemy”)).forEach(enemy -> {
if (s.getBoundsInParent().intersects(enemy.getBoundsInParent())) {
enemy.dead = true;
s.dead = true;
score += 1;
scoreLabel.setText("Score:
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// Puts the sprite on the screen
gamePane. getChildren().add(s);

O @

" + score);
}
1
// Player bullet to Skyscraper collision
sprites().stream().filter(e -> e.type.equals("cbstacle")}.forEach(cbstacle -> {

BE w0

// skyscraper enem
if (t % 200 == ) {
Sprite s = new Sprite(
(int)gamePane.getiidth() + 100,

if (s.getBoundsInParent().intersects(obstacle.getBoundsInParent())) {
ThreadLocalRandom. current().nextInt(@, ((int)gamePane.getHeight() - 158)),
158,

s.dead = true;
}
“obstacle”, ! i), .
" fimages/Buildingl.png” reak;
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7/ Puts the sprite on the screen
gamePane. getChildren().add(s);

// Enemy collision and shooting mechanic
case "enemy":

' s.moveLeft(enemySpeed);
if (s.getBoundsInParent().intersects(player.getBoundsInParent()) && !player.dead) {
player.dead =

/1 Switches the duck enemy images cccasionally fousTick
previousTic|

private void enemyAnimation(Sprite s) {
Image Duckl = new Image("/images/Duckl.png");
Image Duck2 = new Image("/images/Duck2.png");

1
if (Math.random() < @.1) {
enemyAnimation(s);

if (t % 120 <= 25 88 s.getImage() != Duck2) {
s.setImage(Duck2); break;
EF (t % 128 >= 60 8 s.getImage() != Duckl) { // Obstacle (skyscraper) collision
<.setImage(Duckl); case "obstacle”:
) s.moveLeft(enemySpeed - 1);
' if (s.getBoundsInParent().intersects(player. getBoundsInParent()) 88 !player.dead) {
player.dead = ;
/1 Used to give Sprite(s) the ability to shoot previousTick = €;
private void shoot(Sprite who) {
Sprite s = new Sprite(
(int)who.getTranslatex() + (int)who.getBoundsInParent().getwidth(),
(int)who.getTranslate¥(),
15,
who.type + "bullet”,
*/images/Projectile.png”
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break;

}
s

<

// Removes sprites when dead
gamePane.getChildren().removeIf(n -» {
Sprite = = (Sprite) n;
return s.dead;

e

1

)
gamePane. getChildren().add(s);
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// Does many of the core game mechanics mostly through the interaction of sprites with other sprites
private void update() {

addEnemies(); // Puts enemies on screen

movePlayer(); // Does things with the player when keys are pressed on the keyboard

gameOver(); // Does stuff when player dies

// Game time incrementor
t+= 1

// Increases enemy speed over time
if (t % 1008 == @ && !player.dead) {
enemySpeed += 1;

// Iterates through all sprites and does collision and mechanics for each type
sprites().forEach(s -> {
switch (s.type) {

# import javafx.animation.AnimationTimer;[]

& o

public class FlyingTankSimulator extends Application { /7 Player bullet collision
case "playerbullet”:
s.moveRight(3);
/{ Player bullet to Duck collision
sprites().stream().filter(e -> . type.equals(“enemy”)).forEach(enemy -> {
if (s.getBoundsInParent().intersects(enemy.getBoundsInParent())) {
enemy.dead = true;
s.dead = true;
score += 1;
scorelabel.setText("Score: " + score);

// GLOBAL VARIABL

/f Creates javafx entities
private BorderPane rooct = new BorderPane();
private Pane gamePane = new Pane();

Label scorelLabel = new Label("Score: 8");
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}
int score = @; // Used for score-keeping .}’PPlaye' bullet to Skyscraper collision

int enemySpeed = 4; // Default speed of enemies sprites().stream().filter(e -> e.type.equals(“obstacle”)).forgach(cbstacle -> {
private int previousTick; // Used for delay if (s.getBoundsInParent().intersects(cbstacle.getBoundsInParent())) {
private boolean isPaused = false; // Used for pausing the game N s.dead = true;
// Used for player movement and key-press management g I})l)';ak,‘
private boolean _w_key_down = false;
private boolean _s_key_down = false;
private boolean _space_key_down = false;

boolean _escape_key_down = false; s.moveleft(enemySpeed);
if (s.getBoundsInParent().intersects(player.getBoundsInfarent()) &% Iplayer.dead)
. . . - . player.dead = true;
y time counter declaration (used for the timing and delay of many objects) previousTick = t;
private int t = @;

o
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/1 Enemy collision and shooting mechanic
case "enemy":

gf (Math.random() < @.1) {
’ Creates a bunch of different sprites using the Sprite class } enemyAnimation(s);
Sprite player = new Sprite(15@, 3@@, 45, "player”, "/images/Tankl.png"): break;
private Sprite background = new Sprite(@, @, 8@@, "background”, "/images/Background.png"); N i .
private Sprite pause = new Sprite(272, 272, 272, "pause", "/images/Pausel.png"); i;s:bi;i:cizt'{“—ape') collision
Sprite gameover = new Sprite(272, 248, 272, “"gameover”, "/images/GameOver.png"); 5 s.moveLeft(enemySpeed - 1);
private Sprite spaceToContinue = new Sprite(18@, 588, 64, “"spaceTeContinue”, “/images/Continue.png”); 6 if (s.getBoundsInParent().intersects(player.getBoundsInParent()) && !player.dead)

private Sprite explosion = new Sprite(64, 64, 64, "explosion”, “"images/Explosicn.png”); E:ﬂi;‘ugi::k:t:ﬂ

// Creates an animation loop that updates the various mechanics of the game I})l'eak,‘
AnimationTimer timer = new AnimationTimer() { b
@override s
public void handle(long now) { // Removes sprites when dead
update(); // Runs every 16 ms game:::;.(ge:cl:i%g;igii‘)r:mvﬂf(n -»
return s.dead; ’

s




// Does many of the core game mechanics mostly through the interaction of sprites with other sprites
private void update() {

addEnemies(); // Puts enemies on screen

movePlayer(); // Does things with the player when keys are pressed on the keyboard

gameOver(); // Does stuff when player dies
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// Game time incrementor
t+= 1

// Increases enemy speed over time
if (t % 1008 == @ && !player.dead) {
enemySpeed += 1;

RN e e e e e

/f Used to give Sprite(s) the ability to shoot // Iterates through all sprites and does collision and mechanics for each type
private void shoot(Sprite who) { sprites().forfach(s -> {
. . switch (s.type) {
Sprite 5 = new Sprite(

(int)who.getTranslateX() + (int)who.getBoundsInParent().getWidth(), // Player bullet collision

(int)who.getTranslateY(), case "playerbullet”:

15 s.moveRight(3);

i . . /1 Player bullet to Duck collision

who.type + "bullet”, sprites().stream().filter(e -> e.type.equals("enemy")).forEach(enemy -> {

"/images/Projectile.png” if (s.getBoundsInParent().intersects(enemy.getBoundsInParent())) {
)s cnemy.dead = true;

. .dead = true;
gamePane.getChildren().add(s); zm: — 1:“
scorelabel.setText("Score: " + score);

[/ When keg:‘s are down, the player moves, the tank shoots, and resets things after the player dies and presses space _},3““5,}&, bullet to Skyscraper collision
private void movePlayer() { sprites().stream(}.filter(e -> e.type.equals("cbstacle")).forfach(cbstacle -> {
if (_w _key down &% player.getTranslate¥() > @ &% !isPaused) {

if (s.getBoundsInParent().intersects(obstacle.getBoundsInParent())) {
player.moveUp(); , s.dead = true;

} .
if (_s_key_down &% player.getTranslate¥() + player.getFitHeight() < gamePane.getHeight() &% !isPaused) { 5 |};.)-;ak)
player.moveDown();

// Enemy collision and shooting mechanic
. . . . case "enemy":
if (_space_key_down &% !player.dead && !isPaused && t »>= previousTick + 18) {
shoot(player); s.moveleft(enemySpeed);
previousTick = t; if (s.getBoundsInParent().intersects(player.getBoundsInParent()) 8& !player.dead) {
player.dead = true;
revicusTick = t;
if (_space_key down && player.dead && t >= previousTick + 88) { 3 P
reset(); if (Math.random() < @.1) {
} enemyAnimation(s);

}
break;

// Obstacle (skyscraper) collision
case "obstacle":
s.moveLeft(enemySpeed - 1);
if (s.getBoundsInParent().intersects(player.getBoundsInParent()) & Iplayer.dead)
player.dead = true;
previousTick = t;

}
break;
}
s

// Removes sprites when dead
gamePane.getChildren().removeIf(n -> {
Sprite s = (Sprite) n;
return s.dead;

s




User Input (Movement, §&
Shooting, and Pause) 1

Sprite(int x, int y, int size, String type, String location) {

/] Detects when a key is pressed down (or held) on the keyboard
scene. setOnKeyPressed(p ->
switch (p.getCode()) {
case W:
_w_key_down = true;
break;
case S:
_s_key_down = true;
If (player.getInage() != Tank2) {
player. setInage(Tank2);
¥
break;
case SPACE:
_space_key_down = true;
break;
case ESCAPE:
// Pausesistops the AnimationTimer when ESCAPE is pressed
if (!isPaused &8 !player.dead) {
timer.stop();
isPaused = true;
gamePane. getChildren() .add(pause) ;
}
break;
default:
break;
¥
15

// Detects when a key is released on the keyboard
scene. setOnKeyReleased(r > {
switch (r.getCode()) {
case W:
_w_key_down = false;
break;
case S:
_s_key_down = false;
if (player.getInage() != Tankl) {
player.setInage(Tank1);

break;
case SPACE:
_space_key_down = false;
break;
case ESCAPE:
// Resumes/starts the AnimationTimer when ESCAPE is released a second time
if (isPaused 88 _escape_key_down) {
timer.start();
isPaused = false;
gamePane. getChildren( ). remove(pause);
escape_key_down = false;

¥

if (isPaused) {
_escape_key_down = true;

M

break;
default
break;

// SPRITE CLASS

public

¥

// Reusable Sprite class for adding visual objects

static class Sprite extends ImageView {

boolean dead = false;

double x_w = @;

In rite class

super(location);
this.location = location;
this.type = type;
setTranslateX(x);
setTranslateY(y);
this.setFitHeight{size);
this.setPreserveRatio(true);

Sprite movement

void moveLeft(int amount) {

setTranslateX(getTranslateX() - amount);

void moveRight(int amount) {

setTranslateX(getTranslateX() + amount);

¥
void moveUp() {

setTranslateY(getTranslateY() - 8);

void moveDown() {

¥

setTranslateY(getTranslateY()

lhen keys are down, the player moves, the tank shoots, and resets things after the player dies and pre

.pl ivate void movePlayer() {

if (_w_key_down && player.getTranslateY() > @ && !isPaused) {

player.movelp();

s

5

e

if (_s_key_down && player.getTranslateY() + player.getFitHeight() < gamePane.getHeight() && !isPaused) {

player.moveDown();

if (_space_key_down B& !player.dead 8& !isPaused && t >= previousTick + 10) {

shoot(player);
previousTick = t;

}
if (_space_key down 8& player.dead && t >=

reset();

}

previousTick + 8@) {

5

5




Game Over : -

tChildren(). ;

tChildren(). ckbruundl,
d = false;
getChildren().add(player);

J.collect{Collectors.tolist());

I
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Continue)) {
getChildren().
etChildren().
getChildren().a
etChildren().a




Time for Reflection



Individual Responsibilities

Krissy - Designer: recorded project demos and created almost all sprites (tank,
birds, skyscrapers, background, explosion, pause text, game over text, and ‘press
space to continue’ text)

Zach - Organizer: led with management of the group and worked on group
submissions

Josh - Main Coder: did the majority of the coding and commenting, solving errors
and improving on some existing code from others

Chelsea - Researcher: researched versions of the game and implemented the
game over mechanic and the pause sprite



New Features Since Midterm Presentation

Sprites
o The blue square is now a tank, skyscrapers are in place of the blocks, and we added duck
enemies that can be shot
Smooth movement
o Multiple keys can be pressed and held at once with no troubles and the player looks less
jerky when moving up and down
Scoring
o The player accumulates points when killing ducks
Pause screen
o  When the user presses ‘escape’, the game will stop and bring up the ‘pause’ text, and then
will resume when pressed again
Game over screen
o  When the player dies, many images are put on screen, including the text ‘game over’



Changes From the Initial Design

e The original code was that of the game “Flappy Bird”

e The goal changed to make the game more distinct

e The game was originally going to be just a tank that dodged obstacles, but
instead morphed into a tank that shoots ducks and dodges floating
skyscrapers, which speed up over time



Major Challenges and Solutions

e Trying to do things with no experience

e Implementing various mechanics
o Pause menu
Delay between various things (such as shooting bullets)
Smooth player movement
Score counter

o O O



Most Fun Part of the Project

e Implementing comical elements into the game

e Playing the game

e Looking back at what we've learned through it and having the experience to
apply toward future endeavors



The End...?

Improvements have been made after the semester ended!
See if you can spot all the changes!

https://youtu.be/sH3YWWQ56bo

Score: 78



https://youtu.be/sH3YWWQ56bo

