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Background & Significance 



1 Background & Significance 

1.1 What Is Metroidvania Game
Metroidvania is a unique genre of role play game. 
The term is a portmanteau of the names of the video 
game series Metroid and Castlevania.

This type of games usually feature in:
◼Various player skills found in game progression for 
player to fight with stronger enemies
◼Multiple motion abilities aiding player with higher 
agility when battling, and helping player to locate 
secret areas and shortcuts
◼Large interconnected world map to explore, parts 
of which will be inaccessible until player acquire 
special items or abilities
◼Tight integration of non-linear storyline



1.2 What Is Game Prototype 

1 Background & Significance 

◼A prototype of game is a game demo, which is kind of like a 
implementation of “elevator pitch” of the game developer
◼Game prototype focuses on gameplay fundamentals, which 
means art, sound and UI will need to take a back seat at first

1.3 Why This Project

◼I appreciate the game genre and I want to make my own 
playful and interesting game to convey my thoughts and 
aesthetic choices to the players
◼We can practice our object-oriented programming skill in 
this attractive topic on which we will be more self-motivated



About The Project



2.1 Game Impression

2 About The Project

https://www.bilibili.com/video/BV1fM4m1171d/?share_source=copy_web&vd_source=5ef86699cafaaf
10c5dc362759c73a7d

https://www.bilibili.com/video/BV1fM4m1171d/?share_source=copy_web&vd_source=5ef86699cafaaf10c5dc362759c73a7d


2.2 Class Diagram

2 About The Project

Entity Class

Player Skill Class

Entity Managers

Save System
Interface



2.2 Class Diagram

2 About The Project

Entity Buff Class

Entity Statistics Class
Save System Interface

Visual Effect System



2.2 Class Diagram

2 About The Project

Player State Class

Player Finite State
Machine (FSM)



2.2 Class Diagram

2 About The Project

Enemy Finite State
Machine (FSM)

Enemy State Class



2.2 Class Diagram

2 About The Project

Audio System

Item System Inventory System

Users Interface System

Save System Interface



2.2 Class Diagram

2 About The Project

Save&Load System

Interactive Object System



2.3 Codes Work Load

2 About The Project

◼I have written a large amount of comments on the codes, which causes the huge number of 7379 
lines, actually the real  amount of executable code lines is only 1675



Systems Explanation



3.1 Entity System  3.1.1 Entity Behavior

3 Systems Explanation

◼We use finite state machine (FSM) to control entity behavior

For States’ Changing Logics

For Animation Logics



3.1 Entity System  3.1.1 Entity Behavior

3 Systems Explanation

◼The player’s and enemy’s animation controller based on the state machine
◼Each line is under parameter control, which is usually bool or integer



3.1 Entity System  3.1.1 Entity Behavior

3 Systems Explanation

public class PlayerState
{

//受哪个状态机控制
protected PlayerStateMachine stateMachine;
//动作的名称，即这个动作在Animator内相关联的bool值（状态判断）
private string animBoolName;
//动作所属对象
protected Player player;
//使得PlayerState子类中调用rb更加快捷（少写几个代码）
protected Rigidbody2D rb;
//水平速度输入
public float xInput {  get; private set; }
//竖直速度输入
public float yInput {  get; private set; }
//每个状态都对对应有的一个计时器
protected float stateTimer;

public PlayerState(Player _player, PlayerStateMachine _stateMachine, 
string _animBoolName)

//PlayerState类的构造函数，指明了确定一个动作状态需要三个东西：动作
属于谁（Player），受哪个状态机控制，这个动作在Animator内相关联的bool值

{
this.player = _player;
this.stateMachine = _stateMachine;
this.animBoolName = _animBoolName;

}
public virtual void Enter(){……}
public virtual void Exit(){……}
public virtual void Update(){……}

}    

public virtual void Exit()
{

//赋值这个动作的激活状态为假
player.anim.SetBool(animBoolName, false);
//每次离开当下状态时，被离开的状态就成了上一个状态，记录下来
player.AssignLastAnimBoolName(animBoolName);

}

public virtual void Update()
//在Player内使用其Update不断调用此函数
{

//每1s递减1单位数值
stateTimer -= Time.deltaTime;
//持续更新，将yVelocity参数赋值为当前的竖直速度
player.anim.SetFloat("yVelocity", rb.velocity.y);
//将水平速度与AD两个键位绑定，竖直速度与WS两键位绑定
xInput = Input.GetAxisRaw("Horizontal");
yInput = Input.GetAxisRaw("Vertical");

}

public virtual void Enter()
{

rb = player.rb;
//赋值这个动作的激活状态为真
player.anim.SetBool(animBoolName, true);

}

(太长了，拖出来展示)



3.1 Entity System  3.1.1 Entity Behavior

3 Systems Explanation

Other State



3.1 Entity System  3.1.2 Entity Polymorphism

3 Systems Explanation

◼Red: generality of base class
◼Blue: characteristic of child class



3.1 Entity System  3.1.2 Entity Polymorphism

3 Systems Explanation

◼Player can be controlled by keyboard and mouse
◼Enemy also have several child classes, indicating different behavior logics and animation
◼Bringer’s Die() function is different from Slime’s, which will split to smaller slimes



3.1 Entity System  3.1.3 Entity Statistics

3 Systems Explanation

public class Stat
//无继承，这是一个单纯表示一种自定义数值的类
{

//该数值的基础数值
[SerializeField] private int baseValue = 0;

public int GetValue()
//对外提供接口，使可以获取最终输出的数值
{

int _finalValue = baseValue;
return _finalValue;

}

public void SetValue(int _value)
{

baseValue = _value;
}

}



3.1 Entity System  3.1.3 Entity Statistics

3 Systems Explanation

Use stat to do damage 
on other entity



3.1 Entity System  3.1.4 Entity Buffs

3 Systems Explanation



3.1 Entity System  3.1.5 Entity Effects

3 Systems Explanation



3.1 Entity System  3.1.6 Player Skills

3 Systems Explanation



3.1 Entity System  3.1.6 Player Skills

3 Systems Explanation



3.2 UI System

3 Systems Explanation



3.2 UI System

3 Systems Explanation

In Game UI Character UI Menu



3.2 UI System

3 Systems Explanation

Skill Info UI Options UI Menu



3.2 UI System

3 Systems Explanation

Jukebox UI Menu Checkpoint UI Menu



3.3 Inventory System

3 Systems Explanation
Inventory Save & Load 



3.4 Interact System

3 Systems Explanation public class CDPlayer : MonoBehaviour
{

private BoxCollider2D cd;
private Rigidbody rb;
private void Awake(){cd = GetComponent<BoxCollider2D>(); rb = GetComponent<Rigidbody>();}
private void OnTriggerEnter2D(Collider2D collision)
//当玩家与唱片机的碰撞箱接触时执行的语句
{

//必须是玩家，而非别的什么怪物都能触发
if (collision.GetComponent<Player>()  != null)
{

//表示人物处于可触发交互界面的区域内，显示按键提示
UI_MainScene.instance.SetWhetherShowInteractToolTip(true);
//表示现在接触的可交互物是唱片机
UI_MainScene.instance.isAtCDPlayer = true;

}
}
private void OnTriggerExit2D(Collider2D collision)
//当玩家离开唱片机的碰撞箱范围时执行的语句
{

if (collision.GetComponent<Player>() != null)
{

//关闭按键提示
UI_MainScene.instance.SetWhetherShowInteractToolTip(false);
UI_MainScene.instance.isAtCDPlayer = false;

//若离开时唱片机UI是开启的，则关闭
//此处有点莫名其妙的bug...?
if (UI_MainScene.instance.cdPlayerUI != null)
{

if (UI_MainScene.instance.cdPlayerUI.activeSelf)
UI_MainScene.instance.SwitchToUI(UI_MainScene.instance.inGameUI);

}
}

}



3.5 Audio System

3 Systems Explanation

public class AudioManager : MonoBehaviour
{

public static AudioManager instance;
//音效的列表
[SerializeField] AudioSource[] sfx;
//音效播放的检测半径，太远的音效不予播放
[SerializeField] float sfxMinPlayRadius;
private bool canPlaySFX;
//背景音乐与唱片相关数据
[SerializeField] AudioSource[] bgm;
public bool isPlayBGM;
public int bgmIndex;
[SerializeField] AudioSource[] cds;
public bool isPlayCD;
private void Awake()
{

//确保管理器仅有一个
if(instance != null)

Destroy(instance.gameObject);
else

instance = this;
//在进入场景0.1秒后才允许播放音效
Invoke("AllowPlaySFX", 0.1f);

}
private void Update()
{

//音效与音乐相关控制，代码略
}
//音效与音乐相关控制函数

}

public void PlaySFX(int _sfxIndex, Transform _sfxSource)
{

//进入场景时，0.1秒后才允许播放音效
if (!canPlaySFX)

return;

//若存在妄图播放的音效但太过遥远，则不播放
if (_sfxSource != null && 

Vector2.Distance(PlayerManager.instance.player.transform.position, 
_sfxSource.position) >= sfxMinPlayRadius)

return;

//若编号存在于列表内（编号从0开始哦）
if(_sfxIndex < sfx.Length && sfx[_sfxIndex] != null)
{

//一个小trick,随机化播放目标音效的音高
//sfx[_sfxIndex].pitch = UnityEngine.Random.Range(0.85f, 1.1f);

//播放音效
sfx[_sfxIndex].Play();

}
}
//停止音效
public void StopSFX(int _sfxIndex) => sfx[_sfxIndex].Stop();
//允许播放音效
public void AllowPlaySFX() => canPlaySFX = true;

public void PlayBGM(int _index){……}
public void StopAllBGM(){……}
public void PlayCD(int _cdIndex){……}
public void StopAllCD(){……}



3.6 Save&Load System

3 Systems Explanation

Data StructureData File

public interface ISavesManager
//创建一个接口（名字一般以I开头）
{

void LoadData(GameData _data);

//注意这里是引用，使得可以改变传入对象
void SaveData(ref GameData _data);

}

public class PlayerManager : MonoBehaviour, ISavesManager
{

//玩家是否能使用冲刺技能
public bool ability_CanDash;

//其它代码块

public void LoadData(GameData _data)
//加载游戏时候执行的操作
{

//读取能力许可
ability_CanDash = _data.canDash;

}

public void SaveData(ref GameData _data)
//存储游戏时候执行的操作
{

//存储能力许可
_data.canDash = ability_CanDash;

}
}



3.7 Game Scene Build

3 Systems Explanation

◼Building the game scenes will use all systems we designed for better gameplay experience 



Originality & Innovation



4.1 Originality In This Project 

4 Originality & Innovation

4.2 Innovation In This Project

◼90%+ codes are our original work, with large amount of comments on the source scripts
◼Art resources mainly comes from itch.io, we draw some of the sprites using Aseprite

◼We integrate elements of different game types in our design, for 
example the idea of jukebox, spawner and portal from sandbox 
game, and stats and buff system from souls games
◼We write the project scripts depending on pure environment of 
Unity2D, which makes it clean and uneasy to crash
◼We implemented various functional interfaces and designed the 
inheritance structure carefully, which builds up various systems
that is highly extensible



Work Allocation



5 Work Allocation

5.2 Team Members

5.1 Team Leader
◼Zong Jichen: Build and Test Systems including Entity Behavior & Skill & 
Statistics & Buff & Visual Effect, Users Interface, Inventory, Interact, Audio, 
Save&Load

◼Hu Yang: Part of Enemies Implementation
◼Tian Yucheng: Part of Player Skills Implementation
◼Qiu Yijia: Level Scene Build



What We Learned



6.1 Control The Versions Under Standards

6 What We Learned

◼The project repo link: 
https://github.com/WhythZ
/Metroidvania

◼I actually have met several 
fatal crashes and files loss, git 
helps me survive

◼I use github to cooperate 
remotely with my teammates 
with their pull request

https://github.com/WhythZ/Metroidvania


6.2 Keep Optimizing & Rebuilding Codes Structure
◼Pic1: Remove repetitive members after skill system’s establishment
◼Pic2(a): Optimize damage value calculating magic
◼Pic2(b): Remove “Ailment” system from “Entity” class script and rebuild them as “Buff” class system

Pic1 Pic2

a

b

6 What We Learned



6.3 Debug Patiently & Efficiently

6 What We Learned



Thanks For Watching!


