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​Preface

To be able to help people like you, I have designed and published more than 8 books on Unity; these books are in-depth and really provide a significant amount of information on a wide range of topics related to Unity, including 2D/3D game development, Artificial Intelligence, Animation, and much more...

This being said, while these books are comprehensive, many readers, like you, may just want to focus on a particular topic and get started fast.

This book is part of a series entitled A Quick Guide To, and does just this. In this book series, you have the opportunity to get started on a particular topic in less than 60 minutes, delving right into the information that you really need. Of course, you can, after reading this book, move-on to more comprehensive books; however, I understand that sometimes you may have little time to complete a project and that you need to get comfortable with a topic fast.

In this book entitled “A Quick Guide to 2D Infinite Runners with Unity” you will discover how to quickly create a fun and fast-paced infinite runner with a main character that can jump and avoid random obstacles.

​

What you Need to Use this Book

To complete the project presented in this book, you only need Unity 5.0 (or a more recent version) and to also ensure that your computer and its operating system comply with Unity’s requirements. Unity can be downloaded from the official website (http://www.unity3d.com/download), and before downloading, you can check that your computer is up to scratch on the following page: http://www.unity3d.com/unity/system-requirements. At the time of writing this book, the following operating systems are supported by Unity for development: Windows XP (i.e., SP2+, 7 SP1+), Windows 8, and Mac OS X 10.6+. In terms of graphics card, most cards produced after 2004 should be suitable.

In terms of computer skills, all knowledge introduced in this book will assume no prior programming experience from the reader. This book does not include any scripting. So for now, you only need to be able to perform common computer tasks such as downloading items, opening and saving files, and be comfortable with dragging and dropping items and typing.

Who this Book is for

If you can answer yes to all these questions, then this book is for you:

	Have you ever wondered how to create an infinite runner in Unity?

	Would you like to design your own infinite runner with Unity? 

	Would you like to start creating great 2D games?

	Although you may have had some prior exposure to Unity, would you like to delve more into the creation and animation of 2D objects?


If you can answer yes to all these questions, then this book is not for you:

	Can you already easily create a 2D infinite runner game with Unity with built-in objects, controllers, and cameras?

	Are you looking for a reference book on Unity programming?

	Are you an experienced (or at least advanced) Unity user?


If you can answer yes to all three questions, you may instead look for the next books in the series. To see the content and topics covered by these books, you can check the official website (www.learntocreategames.com/books).

​​​Improving the Book

Although great care was taken in checking the content of this book, I am human, and some errors could remain in the book. As a result, it would be great if you could let me know of any issue or error you may have come across in this book, so that it can be solved and the book updated accordingly. To report an error, you can email me (learntocreategames@gmail.com) with the following information:

	Name of the book.

	The page where the error was detected. 

	Describe the error and also what you think the correction should be.


Once your email is received, the error will be checked, and, in the case of a valid error, it will be corrected and the book page will be updated to reflect the changes accordingly.

Supporting the Author

A lot of work has gone into this book and it is the fruit of long hours of preparation, brainstorming, and finally writing. As a result, I would ask that you do not distribute any illegal copies of this book. 

This means that if a friend wants a copy of this book, s/he will have to buy it through the official channels or the book’s official website: http://www.learntocreategames.com//).

If some of your friends are interested in the book, you can refer them to the book’s official website (http://www.learntocreategames.com/ ) where they can either buy the book, enter a monthly draw to be in for a chance of receiving a free copy of the book, or to be notified of future promotional offers.
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​​Creating an Infinite Runner
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In this section, we will start by creating an infinite runner game, a classic game genre on mobile devices; this game will have the following features:

	The player will have to avoid obstacles by jumping above them.

	Jumps will be performed when the player presses a key (for the web versions) or when s/he taps once on the right side of the device’s screen (for the Android version).

	The obstacles will come from the right side of the screen.

	If the player hits one of the obstacles, the game will be restarted.

	The player will have the option to pause the game.

	The score will increase with time.


So, after completing this chapter, you will be able to:

	Create a simple infinite runner.

	Add simple controls to the main character.

	Generate obstacles randomly.

	Detect collisions.

	Create a simple environment with basic shapes.


[image: image]

Figure 1: The final game

​Adding movement to the character

So, in this section, we will start to create the core mechanics of the game; the environment will consist of a box for the player in addition to the ground.

So, let’s get started:

	Please launch Unity and create a new Project (File | New Project).


[image: image]

Figure 2: Creating a new project

	In the new window, you can specify the name of your project, its location, as well as the 2D mode (as this game will be in 2D).


[image: image]

Figure 3: Specifying the name and location of your new project

	Once this is done, you can click on the button labelled Create project (i.e., the button located at the bottom of the window), and a new project should open in Unity.

	Once this is done, you can check that the 2D mode is activated, based on the 2D logo located in the top-left corner of the Scene view, as illustrated in the next figure.
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Figure 4: Activating the 2D mode

First, we will remove the background image for our Scene. If you look at your Game view, it may look like the following figure.

[image: image]

Figure 5: The initial background

If it is the case, then please do the following:

	From the top menu, select: Window | Lighting | Settings.

	Then delete the Default Skybox that is set for the attribute called SkyBox (i.e., click on the attribute to the right of the label Skybox and press DELETE on your keyboard).


[image: image]

Figure 6: Lighting properties

	Once this is done, your Game view should look like the following.


[image: image]

Figure 7: The Game view after deleting the SkyBox

We will now create sprites that will be used for the ground and the player.

	From the Project window, select Create | Sprites | Square. This will create a sprite object called Square in the Project window.

	Please rename this asset ground (i.e., right-click + Rename).


[image: image]

Figure 8: Creating a new sprite

	Drag and drop this asset (i.e., ground) from the Project window to the Scene view.

	This will create a new object called ground in the Hierarchy.

	Select this new object in the Hierarchy, and, using the Inspector, change its scale attribute to (100, 1, 100) and its position to (0, -4, 0).

	Add a BoxCollider2D component to the object called ground (i.e., select Component | Physics2D | BoxCollider2D from the top menu); this is so that we can detect collisions between the player and the ground later-on.


Once this is done, we can then create the player.

	Please duplicate the object called ground in the Hierarchy (i.e., select the object + press the keys CTRL and D).

	Rename the duplicate player.

	Using the Inspector, change the scale of this new object to (1, 1, 1) and its position to (0, -3, 0).

	Add a 2DRigidBody component to this object (i.e., select Component | Physics2D | RigidBody2D from the top menu).

	Using the Sprite Renderer component of the object called player, change its color to a light blue.


By now, your scene should look like the following figure:

[image: image]

Figure 9: Drafting the scene

At this stage, we can start to add some code to be able to control our character. To do so we will do the following:

	Check when the player is on the ground.

	If this is the case and if the player presses the jump key (this key will be defined later), then the character will jump.

	It will be necessary to check whether the player is on the ground so that the character can’t jump while in the air.


So let’s proceed:

	Please create a new C# script called ControlPlayer: from the Project window, select Create | C# Script.

	Please add the following code at the beginning of the class.


bool isOnGround;

This variable will be used to check whether the player character is on the ground.

	Please add the following function to the class:


void OnCollisionEnter2D(Collision2D coll)

{

if (coll.collider.name == "ground")

isOnGround = true;

else

isOnGround = false;

}

In the previous code:

	We check whether a collision has been detected between the player and other objects using the built-in function OnCollisionEnter2D.

	If the other object has a tag called ground then the variable called isOnground is set to true; otherwise, this variable is set to false.

	Note that we yet have to create a tag for the ground and this will be done in the next sections.


We can now deal with the key inputs from the player:

	Please add the following function to the class:


void jump()

{

GetComponent<Rigidbody2D> ().AddForce (new Vector2 (0, 400.0f));

isOnGround = false;

}

In the previous code:

	We declare a function called jump.

	This function, when called, adds a vertical force to the player to simulate a jump.

	It also sets the variable isOnGround to false.


Last but not least, please add the following code to the Update function (new code in bold):

void Update () 

{

if (Input.GetKeyDown (KeyCode.Space) && isOnGround) jump();

}

In the previous code, we detect when the player has pressed the Space Bar; in this case, we check that the player is on the ground and we then call the function jump accordingly.

Please save your script, check that it is error-free, and drag and drop it on the object called player in the Hierarchy window.

At this stage, we just need to create a tag for the ground.

	Please select the object called ground in the Hierarchy.

	In the Inspector window, click on the drop-down menu called Untagged, to the right of the label called Tag, as illustrated in the next figure.
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Figure 10: Creating a tag

	Select the option Add Tag from the drop-down menu.
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Figure 11: Selecting a new tag

	In the new window, press on the + button that is just below the label “List is Empty”, as illustrated in the next figure.
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Figure 12: Creating a new tag (part 1)

	This will create a placeholder for the new tag that we want to create.

	Create a new tag by entering ground to the right of the label called Tag 0 as illustrated in the next figure.


[image: image]

Figure 13: Creating a new tag (part 2)

If you are using Unity 5.6, you will only need to enter the name of the tag.

Next, once this tag has been created, we can apply it to the ground object.

	Please select the object called ground in the Hierarchy.

	Using the Inspector window, click to the right of the label called Tag and select the tag called ground from the drop-down menu, as illustrated on the next figure.
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Figure 14: Selecting a tag for the ground (part 1)
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Figure 15: Selecting a tag for the ground (part 2)

You can now test the scene (i.e., CTRL + P); as you press the Space Bar, you should see that the player is jumping.

[image: image]

Figure 16: The first jump

​Adding random obstacles to the scene

At this stage, we can make the player character jump, and we just need to add obstacles that will be generated at regular intervals; this will consist in:

	Creating an obstacle from a basic shape.

	Creating a prefab from this object.

	Creating an empty object, with an associated script, that will generate these prefabs at frequent intervals.

	Each new obstacle will be instantiated to the right of the player (i.e., outside the field of view) and will then start to move to the left (i.e., towards the player).


First let’s create this obstacle:

	Please duplicate the object called ground (i.e., CTRL + D).

	Rename the duplicate obstacle.

	Change its position to (3, -3, 0) and its scale attribute to (1, 1, 1).

	Using this object’s Sprite Renderer component, change its color to red.

	Finally, as we have done earlier, please create a tag called obstacle, and apply it to this object.


[image: image]

Figure 17: Adding a new tag for obstacles (part 1)
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Figure 18: Adding a new tag for obstacles (part 2)

	We can now create a prefab from this object by dragging and dropping it to the Project window, as illustrated in the next figure.


[image: image]

Figure 19: Creating a new prefab

	Now that the prefab has been created, you can delete (or deactivate) the object called obstacle in the Hierarchy.


We will now create a new script for this object (i.e., obstacle), so that this objects starts to move to the left every time it has been instantiated.

	Please create a new C# script called Obstacle (i.e., from the Project window select: Create | C# Script).

	Add the following code to the Update function (new code in bold).


void Update () 

{

transform.Translate (Vector2.left * 4*Time.deltaTime);

if (transform.position.y < -5) Destroy (gameObject);

}

In the previous code:

	We move the obstacle at the speed of 4 units per second to the left.

	We also destroy this object once its y coordinate is less that -5; note that we could also use the function Destroy in the Start function, to delay the destruction of this object.


Please drag and drop this script (i.e., Obstacle) to the prefab called obstacle in the Project window.

Next, we need to create an object (and its associated script) that will generate the obstacle(s) at regular intervals.

	Please create a new empty object called generateObjects (i.e., select GameObject | Create Empty).

	Create a new C# script called GenerateObjects (i.e., from the Project window, select: Create | C# Script).

	Open this script.

	Add the following code at the beginning of the class.


public GameObject obstacle;

float timer;

In the previous code, we declare a GameObject variable called obstacle that is public; so that it will be accessible from the Inspector; it will be set with the prefab called obstacle later-on, using the Inspector. We also create a variable called timer that will be employed to time the instantiation of the obstacles.

	Please add the following code to the Update function (new code in bold).


void Update () 

{

manageTimer ();

}

In the previous code, we call a function manageTimer that we yet have to create, and that will be in charge of checking when a new obstacle should be instantiated.

	Please add the following function to the class:


void manageTimer()

{

timer += Time.deltaTime;

if (timer >= 2) 

{

addObstacle ();

timer = 0;

}

}

In the previous code:

	We define a function called manageTimer.

	In this function, the timer’s value is increased by one every seconds.

	If the timer reaches two seconds, then the function addObstacle (that we yet have to create) is called;

	The timer is also reset to 0.


Please add the following function to the class:

void addObstacle()

{

Vector3 positionOfPlayer = GameObject.Find ("player").GetComponent<ControlPlayer>().initialPosition;

GameObject t1;

t



	We define a function called addObstacle.

	This function initially detects the position of the player at the start of the game; since the player is initially on the ground, this will ensure that the obstacle will be created just above the ground.

	Note that we access a variable called initialPosition that we yet have to create in the script ControlPlayer.

	This position, stored in the variable positionOfPlayer, is then used to determine the position of the obstacle that will be located to the right of the player.




	Please open the script ControlPlayer.

	Add the following code to it (new code in bold):








	We declare a variable called initialPosition.

	We then set this variable to the position of the player at the start of the game.

	Note that the variable initialPosition is public, so it will be accessible from outside the script, including from the script called GenerateObjects.






	Please drag and drop the prefab called obstacle from the Project window to this empty field, as illustrated in the next figure.










	Instantiate double or triple obstacles so that the player has to adjust its jump, hence adding more challenge to the game.

	Instantiate the objects randomly so that the player never knows whether s/he will have to jump over one, two or three obstacles.



	Please modify the function addObstacle as follows:













	We create a random number that will range between 1 and 3.

	In all cases we add a first obstacle.

	If the random number is more than one, then we add a second obstacle.

	If the random number is more than two, then we add a third obstacle.

	If the random number is more than three, then we add a fourth obstacle.






	Please open the script ControlPlayer.

	Add the following code at the beginning of the file.



	Add the following code to the function OnCollisionEnter2D.





	Please open the Build Settings (File | Build Settings or CTRL + SHIFT + B).

	Click on the button called Add Open Scene.




	This should add the current scene to the settings, as illustrated in the previous figure.

	You can then close the Build Settings.




	Please create a new UI Text object i.e., (GameObject | UI | Text).

	Rename this object scoreUI.

	Select this object and, using the Inspector, modify its attributes as follows:

	Font color = white.

	Width = 400; height = 200.

	Alignment: centered both horizontally and vertically (see next figure).




	Font size = 68.

	Position: PosX = 0; PosY = 228 (just at the top of the window)

	Text: empty






	Please open the script GenerateObjects.

	Add the following code at the beginning of the script.



	Add the following code at the beginning of the class.



	Add the following code to the Update function:




	Add the following function just before the end of the class (i.e., before the last closing curly bracket).









​Level Roundup
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