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Silver Belt Ninja Guide
Activity 11: Amazing Ninja
Worlds Part 1
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Amazing Ninja Worlds — Part 1

Super Ninja World is a side-scrolling adventure where the player must activate and
find a teleportation pad to advance to the next level. There are a few obstacles that
get in the way.

In this activity, you will start building the game by setting up a health system for
the player.
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1 Start a new Unity Project and name it YOUR INITIALS -Amazing Ninja
Worlds. Select 3D core.

2 We will be using Cinemachine

to control our camera. This ERS Help
will help us create awesome Next Window Ctrl+Tab
camera shots and ang|es for Previcus Window Ctrl+5hift+Tab
our game. Layouts >
Go ahead and open Window

Aczcet Store Ctrl+9
> Package Manager. Package Manager
Be patient if it doesn’t open e Tt ’
right away. It might take a TextMeshPro >
minute to load.

—eneral »

3 Find Cinemachine and click Install in the bottom right of the window.

sc) » Filters » Clear Filters

Cinemachine
2.9.7 - May 08,
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Remember to switch to Unity Registry in the top left.

4 We've created a starter pack to give you a head start! To use it, import
the Activity 11 - ANWP1.unitypackage by going to Assets > Import
Package > Custom Package> All > Import.

5 To open the starter package, double-click e Hice
raoje onsole
on the Level1 scene. P—

b | 7 Favorites Assets » Scenes

You can find this in the Project tab under -
Assets > Scenes > Level1. e @ ‘ E

&3 Materials
Models
prefahs Levell ew
| = Scenes ]
&3 Scripts
» 53 Sprite
b 55 TextMesh P

6 We should check that Cinemachine is working like it is meant to.
In the Hierarchy tab, you should see a list of all the game objects in the
scene. If you see a little grey and red icon attached to the Main
Camera, Cinemachine is working!

If you do not see it, go into the Assets tab and press Reimport All.

Assets GameObject  Component  Window  Helg Then after Unity is done
Create » . . .
_ importing, check the Main Camera
Show in Explorer
Open ag ain.
Delete
Rename
Copy Path Alt+Ctrl+C
Open Scene Additive Are you sure you want to reimport all assets? n
Import Mew Asset... Rebuilding assets is only used if your project has been
corrupted due to an internal Unity bug. It can take
Import Package several hours to complete, depending on the size of
Expu:lr‘t Package... your project.

Flease submit a bug report detailing the steps leading

up to here.
| Reimport Cancel

Find References In Scene

Select Dependencies

Refresh Ctrl

T
Reimport
Reimport All
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7 Make sure you click the 2D button on the bar on top of the Scene tab.
This will align your camera properly.

8 Play the game. Did you get hurt and reset? If the player touches the
vines, they get sent back to the beginning. We want to add a health
system in which the player has only three lives before they get a game
over.

9 In the Level 1 Scene, find the game

object named “Canvas”.
¥ . Canvas

» | PopUpDialog
./ EventSystem
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1 0 Right click the “Canvas” game object and click “Create Empty”.

PLpF U Lopy
Paste

Rename
Duplicate
Delete

Select Children
Select Prefab Root

Create Empty
3D Object »
2D Object »

Effects

1 1 Rename the empty object you just created from “GameObject” to
“HealthBar". To do this, left click “"GameObject” to select it, then
change the name at the top of the inspector tab.

O Inspector

.| & [HealthBar | [ static v

Tag | Untagged t| Layer | UI : |

1 2 Double click on the Canvas Component to Zoom out to see the whole
Ul canvas.
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1 3 With your new “"HealthBar” object selected, look at the “Rect
Transform” component in the Inspector. We need to move the health
bar to the top left of its parent “Canvas” element.

We could manually type in Pos X, Pos Y, and Pos Z values, but Unity
can do it for us using Anchoring! Anchoring allows Ul elements to
general stay in the same spot at difference screen sizes. When we set
an anchor to the top left for example, the Ul element will try to keep
the same distance from the top left corner, even on different screen
sizes.

1 4 Click the box with the red and gray lines to open a

. center
new dialogue called "Anchor Presets”.
L1
h
This will let you easily anchor or pin the HealthBar =
object to the top corner of the Canvas.
Since we want to set the position, hold the Alt key
while you click the square circled in the image.
© Inspector =
| [HealthBar [] Static =
Tag | Untagged | Layer |UI el
Yiﬁ: Rect Transform UL
left Pos X Pos ¥ Fos Z
I:‘ 50 -50 0
5 Width Height
100 100 R

¥ Anchor Presets
Shift: Also set pivet  Alt: Also set position

left center right stretch

O||m| O =

O g =5
e | B S
to)| Bl ld) [d
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1 5 We will use the HealthBar object to hold the images we need to make

in our game UL.

Right click on the HealthBar object in the Scene Hierarchy, go to Ul and

then click on Image.

Rename
Duplicate
Delete

Find References in Scene
Set as Default Parent
Prefab

Create Empty
Create Empty Parent
3D Object

Effects

Light

Audio

Cinemachine

Camera

Visual Scripting 5cene Variables
Clear Parent

Set as first sibling

Move To View

Align With View

Align View to Selected

Toggle Active State

Properties...

Image
P = =
Raw Image

Panel

Toggle

Slider

Scrollbar

Scroll View

Button - TextMeshPro
Dropdown - TextMeshPro
Input Field - TextMeshPro

Canvas

Event System

1 6 Rename this image to "“BG" to identify it as the background.

To do this, left click “Image” to select it, then change the name at the
top of the inspector tab.

1 7 In the Inspector tab, we need to set the Source Image property to our
health bar background asset.

Click the tiny circle '@ to open up the sprite selector.
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1 Search for "health1”, click the o . }
. v Image (Script
"health1” image, and close out Source Image [Llhealthi
the sprite selector menu. B select Sprite

y
]

Mane checkPaoint

— "\

[ em

v

healthHeart

v

healthl
Sprite

(360x136)
Esets/Textures healthlsp

1 9 Does your image look a little squished? If so, o
. . Scene
it's easy to fix! | Shaded
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20 Select the BG game object. On

. ¥ %5 ¥ Image (Script) G 3 #,
the Image (Script) component, Source Image T Thealthi o
enable “Preserve Aspect”. This Rl | | #
. Material [None (Material) | o
will let us drag the corner of the T
image to change the size Image Type (simple ‘)
Iam Cmeidbs Mask
without worrying about Preserve Aspect [

1 Set Mative Size

squishing or stretching it.

21 A Width of 180 and a Height of 60 look pretty good, but you can make
it as big or as small as you want!

22 We also need move it to the top left corner of its parent. We did that
earlier with the HealthBar game object! Click the box with the red and
gray lines to open a new

dialogue called “Anchor _© tepector
Presets”. Since we want to set .-' TE e = ﬂ il 4
oy 0 ag | Antagge i yer (M1 000k
the position, hold the Alt key 3% wectTransfarm e
while you click the square 1L bt II';;; L e

circled in the image. ] width  Height

180 60 {ii]R]
7| Anchor Presets

Shift: Also set pivot Al Also set position

laft  cantar  righc stratch

1 (@) | C

top

we (U H [ YH =

Top

v: = | B4 [ B o
E @
g d
§ln | O lml Lo e

stratih
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23 Now that we have the background, we need to place the three hearts.
Right click the HealthBar object in the Hierarchy and add an Image by
finding it in the Ul menu.

TL;,ICanvas
i ————
¥ . HealthBar

B

L Heartl

24 Click this new game object named “Image” and rename it from “Image”
to "Heart1"” by using the box at the top of the Inspector tab.

25 With the Heart1 game object open it in the inspector, find the Image
(Script) component. Open the Source Image's Sprite Selector by
clicking on the little circle @.

v 5 ¥ Image (Script) & = #VW
0

Source Image Mone (Sprite)

26 Search for and select the image named "healthHeart".

T.lﬁlrnagc (Script) Y
Source Image - healthHeart o
Colar . &.:;f

Select Sprite
Materia P n% i
Rﬂ?ﬂﬂs_'fq-h‘!ﬂhhheart P~

Image  Assets Scene === | @lﬂ. ~—ry
Use oYY

Pres

- ¥

Mone healthHeart

27 Close the Select Sprite dialog.
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28 Since we are using these images to track our player’s health, we want
to be able to easily find them. Unity’s tagging system is the perfect
solution.

29 In the inspector, under the name of the

. . @ Inspector
game object is a dropdown to change o = ' O static
H ! M Tag | Untagged #] Layer [UL i)
the object’s Tag. We want to create our o —
own, so click on the “Add Tag...” option. SIS Respann 0 2

v
= @ Finish
E
v

EditorOnly

|

Anchors
Min
Max Player

Pivot GameControllar

MainCamera

Rotation Add Tag...
Scale . B b

1]

30 This changes the Inspector to the Tags & Layers options.

31 Click the plus sign and type “heart” into the box that pops up. Click the
Save button.

8 Inspector

s ﬁ Tags B Layers

¥ Tags

| | iek ie Ermnte

Mew Tag Mame {hear
[ Save
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32 You should now see your new tag in the Tags table.
If you did something wrong, you could click on the tag name and then
the “-" button to delete it and try again.

8 Inspector

@ Tags & Layers

W Tags

|Tag 0 heart

b Sarting Layers
b Layers

33 Click on the Heart1 game object in the Hierarchy. We now need to set
Heart1's tag to the new "heart” tag we just created.

Click on the Tag
dropdown and select
"heart” from the list.

8 Inspector

I il [ ||—|ﬂ;lli'|'1
-

Tag [ heart
T

34 In the scene, click on the red heart. Using the blue circles in the
corners, change the size and align it with the first dark heart slot.
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35 You can enable Preserve Aspect in the Heart1's Image (Script)
component to help you get the proportions correct.

v ®a ¥ Image (Script) I =
Source Image ' healthHeart @
Color | | #
Material ‘Mone (Material) o
Raycast Target 4
Image Type | Simple s |

Use Sorite Mesh [ |

Preserve Aspect [+

| Set Mative Size ]

36 We need to place two more hearts. Instead of repeating the process of
adding an Image, setting a source image, tagging, and resizing, we can

just duplicate Heart1!

¥ ./ Canvas
b | PopUpDialog
¥ | HealthBar

T
Paste
Rename

Duplicate
Lielete

37 In the Hierarchy, right click on the Heart1 game object and click

Duplicate.

38 Right click Heart1 a second time and click Duplicate again.
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39 You should now have Heart1, Heart1 (1), and Heart1 (2).

¥ . /Canvas ¥ ./ Canvas
» | PopUpDialog » | PopUpDialog
¥ . HealthBar ¥ | HealthBar
L/ BG . BG
. Heartl | __/Heartl
L# Heartl I::l}l l_q____.lHEEI"tE
L Heartl {2} I l_ﬂ____.lHEEI"tE
Rename
these new game objects from “Heart1 (1)" and “Heart1 (2)" to "Heart2"
and “Heart3".

40 If you look in the scene, it doesn’t look like anything changed! There
are three hearts in the scene, but it looks like just one because we
duplicated Heart1. This means that all three hearts have the same
exact x and y positions.

41 Click on Heart2 in the Hierarchy. Click inside the highlighted box in the
scene and drag it to the right and place it in the second slot of the
background.

42 Click on Heart3 in the Hierarchy. Click inside the highlighted box in the
scene and drag it to the right and place it in the third slot of the
background.
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43 You might notice that Unity helped you place the hearts in the right
place! Unity was able to understand that you wanted to keep the
images in a straight line.

We now have the Ul for our health system all set up! Next, we need to
write a script to program it!

44 Select the HealthBar object in the Hierarchy to open it in the Inspector.
Below the Rect Transform, there should be an Add Component button.
Search for “LifeHUD" and click the “New script” button.

Add Component

o LifeHUD

Mew script
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45 Double click on LifeHUD in the

(Script) component. This will open 2. Inenacin: =
up the code file in Visual Studio. @ [HeathBar | Qstatic ¥
Tag | Untagged 4| Layer | UI 3|
¥5o Rect Transform S,
laft Pos X Pos ¥ Pos £
50 -20 [v]

g []] width Height

100 100

¥ Anchors
Min X |0 ¥ |1
Max ®o ¥l
Pivaot X (0.5 Y 0.5
Rotation 0 N Z 0
Scale i1 b Z|1
v + (Script) g #
Script LifeHUD

46 We need to set up 3 variables at the start of the class: one that points
to the hearts in our HealthBar, one that points to the GameManager,
and one that states how many lives the player has.

These three variables will go inbetween public class LifeHUD :
MonoBehaviour { andvoid Start().

YonoBehaviour
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47 The first line to add is
private GameObject[] hearts;
This will create a private variable named hearts.

This means that no script or game object other than LifeHUD will even
know that hearts exist!

The GameObject[] in the middle tells Unity that we want hearts to be
an array of GameObjects.

: MonoBehaviour

Remember that an array is just a way to store a group of similar
objects together.
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4 The second line to add is
private int lives = 3;
This will create a private variable named lives.

Remember that this means that no script or game object other than
LifeHUD will know that the lives variable exists!

The int is telling Unity that we want lives to be an integer (a fancy way
of saying a whole number). Finally, we set the value of lives to equal 3.
This means that every time we start the game, Codey will have exactly
3 lives.

49 The final line to add is
public GameObject background;
This will create a public variable that is a GameObject named
background. By making this variable public, we can use the Inspector
to connect the variable to an existing game object in our scene.
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50 The game object that we need to connect to our LifeHUD script is
simply called "background”.

51 Go back to Unity and click on the HealthBar game object in the
Hierarchy.

52 Now, in the Inspector look at the Life HUD (Script) component. There
should be a new property called Background.

8 Inspector
I _J [ |HealthBar | [[] static =
-
Tag vy
ng Rect Transform @
left Pos X Pos ¥ Pos 2
50 |-50 0 |

g [] | width Height

‘100 100 | [ R

¥ Anchors
Min ¥ 0 ¥ |1
Max X |0 ¥ o1
Pivot ¥ (0.5 % 0.5 |
Rotation X0 v o 'z
Scale ¥l v 1 |z |1
¥ = | Life HUD (Script) Q@ =
Serrint LifaHLIM 2
Background None (Game Object, @ ;

-

=

Click the little circle '@ to open the Game Object selector window.

53 This window will display all the GameObijects in the scene. We want to
find the one named "Background”. Click
on it and close the selector window. ¥ = W Life HUD (Script) FEE

Script LifeHUD o]

Background
Our LifeHUD script is now connected to q Select GameObject B‘F
( A

our Background game object. We will &
use this to tell the game to show the lone -
game over screen.

® Background
| BackgroundLayers
Ream 14
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54 We need to add a new function that will run our code when the entire
game starts. The Start function will run when the object first loads into
the scene.

55 Once the everything in the game is loaded and the HUD is ready to
start, we want to find all of the hearts we set up in an earlier step with
the line private GameObiject[] hearts;.

We do this by asking the HealthBar GameObject to find all of the
objects that have the "heart” tag. We set that up in an earlier step!

56 In the body of the Start function, type
hearts = GameObject.FindGameObjectsWithTag(“heart”);
This will set the hearts variable defined earlier in the code to be equal
to all of the GameObjects tagged with “heart” that Unity can find.
Because we set up the tags, we know that the value of hearts will be
an array of the three red hearts on our HealthBar! This function gets
the hearts in the order that they are in the scene from top to bottom,
so make sure your hearts are in the right order!

ameObject.FindGameObjectsWithTag("heart™);

57 If your game won't start, look in the console for an error. Do you see
something like “Cannot implicity convert type” next to a red stop sign?
This message means that it is trying to assign the wrong type to a
variable.

If yes, then you are probably using FindGameObjectWithTag instead,
which only returns one game object and not an array. Go back to the
line of code we just typed and make sure the function you are using is
FindGameObjectsWithTag and not FindGameObjectWithTag.

We know we have more than one heart, so we need to find
GameObijects, not just one GameObject.
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58 Now that we have all of the pieces set up, we need to build out a
function for the LifeHUD.

The function we need to make is one that runs whenever the player
gets hurt.

While the functions can go in any order, we will place this new function
after Start and before Update.

In between those two functions type

public void HurtPlayer() {

¥

Making sure to leave a blank line between the brackets. We decided to
name this function “HurtPlayer” because it describes what the function
does.

This function will be responsible for subtracting lives from the player,
removing hearts from the HUD, and triggering the Game Over screen.

We want this function to be public because it needs to be called, or
run, outside of this script, and the void indicates that it does not return
a value.

59 Before we code those three functions, add Debug. Log(“Ouch!”); to
let us know when the function is run.

HurtPlayer()
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60 In Unity, open the Console tab ! B censelz [ and play the game. Try to
hurt your Ninja by running into the vines.

The console is empty even after running into the vine a hundred times!
This is because we never run the HurtPlayer function!

61 What game object should hurt the player? The vines! Find the vines in
the Hierarchy and look for the Hazard script in the Inspector and open
it.

¥ Hazards

o wines (1) t
¥ =  Hazard (Scrint) - [l = %,
Script Hazard o]
Baclkground ‘Background @

62 Right now, this script uses the background to move the player to a
checkpoint whenever the player touches a vine.

Before we can run the PlayerHurt function, we must get a reference to
where the PlayerHurt function is defined- the HealthBar object. After
public GameObject background; type
public
GameObject
HealthBar;.

Hazard : MoncBehaviour

GamelObject background;

background.GetTwg

ject background;
ct HealthBar;
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63 Save the script and go back to Unity. In the Inspector, you should see a
new Health Bar property on Hazard (Script). Click the little white circle
@ to open the GameObiject selector, search for “HealthBar”, select the
HealthBar result, and close the Selector window.

¥ o Hazard (Script) ﬁ s

v
Script Hazard 2]
Background IBackground @
Health Bar IHealthBar E!‘

Select GameOhbject Ej #*,
> 2 HealthBar _'
Assets Scene B
[: Mone ]
\ ®Healthear )

64 Since we have two vines in the scene, we need to repeat the process.
Select "vines (1)" to open this game object in the inspector.

Click the little white circle '@ to open the GameObject selector, search
for "HealthBar”, select the HealthBar result, and close the Selector
window.

65 Now that we have the HealthBar game object connected to the Hazard
script, we can call our HurtPlayer function.

Since we want to call this only when the player touches vines, we need
to write our line of code inside of the OnTriggerEnter function.

{Collider )

background.GetComponent<GameManager:>().moveToCheckPoint();

Remember that OnTriggerEnter is a special function that will execute
code whenever the Ninja collides with the vines because the vines'
collider has the IsTrigger property checked.
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66 On the line after
background.GetComponent<GameManager>().moveToCheckPoint();
type
HealthBar.GetComponent<LifeHUD>().HurtPlayer();.

Since the HurtPlayer function lives inside the LifeHUD script which is
attached to the HealthBar game object, we have to chain a few
commands together.

First we ask the HealthBar variable for the LifeHUD script component
by using GetComponent<LifeHUD>(). We then need to ask that script
to run the HurtPlayer function with HurtPlayer().

CheckPoint();

67 Play the game and run into the vines. Does something show up in the
console now? Make sure to check both sets of vines.

You should see the “Ouch!” message appear after the Ninja runs into
the vines. This means that the

vines are connected to the I c----- e

Hurtplayer funCtiOn and we can |C|Hr | | Collapse |C|ear on Play | Clear an Build
. . . . [15:14:03] Quch!
continue adding functionality! Q) UnityEngine.Debug:Log{Object)

@ [15:14:06] Quch!
LinityEngine.Debug:Log{Object)

CD [15:14:16] CQuch!
UnityEngine.Debug:Log{Qbject)
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68 Open up the LifeHUD script. Inside the HurtPlayer function, after
Debug.Log(“Ouch!”); add 1ives -= 1; to subtract a life each time the
player gets hurt. Rember that the -= operator reduces the value of the
variable by one.

HurtPlayer()

II"|

Debug.Log("Ouch!™};

lives -= 1_'.|

69 Now that we are tracking when we lose lives, we need to update the
hearts in the HealthBar user interface. After each time we remove a
life, we need to deactivate the appropriate heart in the Ul. We do this
by using the hearts array. On the line after lives -= 1 type
hearts[lives]SetActive(false); to disable the appropriate heartin
the UL.

HurtPlayer()

Debug. Log("Ouch!™);

lives -= 1;
hearts[lives].SetActive(

70 B3 Froject | [El Console

|Clear | | Collapse |Clear on Play | Clear on Build |Error Pause | Editor ~ 2

o [15:47:03] IndexQutOfR angeException: Index was outside the bounds of the array.
LifeHUD HurtPlayer () (at Assets/LifeHUD .c5:26)

Play the game and run the Ninja into the vines. It works! What happens
when you run into the vines when you are out of hearts? The game
should stop and show a game over screen, but that doesn’t happen.
Instead the Ninja gets sent to the checkpoint and we get an error in
the console since the number of lives is less than 0! That's okay, we
can fix it!
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71 We need to catch when the player has run out of lives. On the line
after hearts[lives]SetActive(false);

type
HurtPlayer()
if (1ives == 0) { - Debug. Log{"Ouch!™};
lives -= 1;
} hearts[lives].SetActive(

if (lives == @)

Make sure to put a blank line
inbetween the brackets.

72 The game over screen should be shown only if the player has exactly O
lives left, so inside the if statement type

background.GetComponent<GameManager> () .GameOver();.

if (lives == @)
r
L

background.GetComponent<GameMan:

It
J

Since the GameOver function lives inside the GameManager script
which is attached to the background game object, we have to chain a
few commands together.

First we ask the background variable for the GameManager script
component by using GetComponent<GameManager>().

We then need to ask that script to run the GameOver function with
GameOver().

73 Play the game and run the Ninja into the vines until there are no more
lives left. The Game Over screen pops up!
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