
BomberMan Game 

 

A. Background 

In this project, we aim to make a Bomber man game in 3D using Unreal Engine 4. 

It’s object to a game mode that player will control a Bomber man character that can throw 

bombs and using punch as an emergency measures in case of run out of bombs. 

The goal is to beat the zombies; also, there are some extra content in the game (such 

as Parkour in the level 1 second area and pushing lighting boxes in level 2).  

 

B. Design Principle 

In the structure, Player’s hero inherits from the class Pawn or Character (if need to act 

like human), and our bomber man is just a human-like hero, so we choose to inherit from 

Unreal Engine default class: Character. 

As a character that can throw bombs and take damage, we need to create another thing: 

bomb, which should be the item in the game, so we choose to inherit from Unreal Engine 

default class: Actor. 

So as the bomb actor, it needs a bomb model, it’s basic. Then besides the simple model, 

we need to add the particle system on it to express the fire and the burning of the lead wire. 

The actor needs to be used to throw, so we’ll add projectile movement on it. Projectile 

movement is a component in Unreal Engine, which makes the actor obey the gravity and 

collusion. The bomb actor finally defined including: 

 

Fig 2.1 The combination of the bomb actor. 

 

Then we define the bomb actor behavior: When the bomb is created, it needs a random 

velocity (otherwise the situation will look too inflexible for the bomb drop without any 

roll). So in the construction function, we need to give the bomb a random velocity. 
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Another thing we need to take is to make the burning point from the start point to the 

end point. It requires the slow moment of the particle effect. (You can see the key point 

below) 

 
Fig 2.2 Exploding lead part of the bomb. 

Then the bomb will explode and cause damage to the characters around it. Here we make 

a killing radius, the exactly solution is to scan the space in a defined radius, adding all 

the damageable characters into a list, and then makes them get hunted. 

Bomb 
explode

Scan radius

Calculating the damage 
for the characters that 

in the scan radius

 

Fig 2.3 Bomb killing radius 

In the graph describes the damage process, and how the process was realized by logic. 

The exploded bomb will be destroyed and release its memory in the computer. 

C. Model Discussion  

We discuss the player character. WARNING: the player character has VERY MUCH 

logic to be used (including control, action, player UI, use/pick items and so on), so I may 

not describe them in the same time. Now I will explain it in several parts: 



3 

 

 

① Character movement 

As a character controlled by the player, the bomber man need to have the ability to 

respond the input from the player, which will be taken over by a default controller class 

(already defined in the Unreal).  

② Game attributes 

Then it needs some attributes such as health point (HP), bomb numbers, energy, 

attack damage and so on. So these attributes should be included in the Bomber man 

class. 

③ Spectator 

The character player play should be observed at certain position, it should also has 

the collusion, so we set the camera actor (presents the rendering position) behind the 

character, the use a capsule body (to simulate the collusion of the character) at the 

position of the mesh. 

 

Fig 3.1 Player character structure design 

④ State machine of the mesh 

Different actions should be played when the character is in different states. The main 

state include: stand, run, jump, at air (dropping), punch. Each state represents a kind of 

mesh state, to arrange the different animations to be played through different states, we 

can define each state to other state with different conditions. 
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Fig 3.2 State machine of the character 

Attention, here walk_run state is a mixed state, which means the action is at both 

“walk” state and “run” state with different weight, what decides weight is the speed of 

the character movement. 

 

Fig 3.3 Mixture space of the character movement 

⑤ Player UI 

In game, I designed item pick up system and pause system. It means the UI widget 

should be shown each time when player wants to use item or pause the game. So we will 

create Widget class defined in Unreal Engine to be included in bomber man character class. 

It means the character includes the UI, usually set hidden in game, and when player calls 

them, they’ll be shown. 

Two widgets are: 

 
Fig 3.4 Pause UI and inventory UI design 

When the pause menu is called, the whole screen will be covered by blur component, 

which makes pictures fuzzy. The item menu only includes item bar and action button. 
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As for items to be picked up, we’ll discuss later. The final result is: 

 
Fig 3.5 UI in real game 

So, let’s conclude the structure we now design: 

Character
Movement, 

control 
component

Own game 
attribute

Render 
position, 
character 
collision

Animation state machine

Player widget
idle jump

run punch

Mix 
state

Pause widget

Item list

Fig 3.6 The main structure of the character class 

Now we discuss about the bomb spawn process: When the character choose to throw 

bomb, a bomb object should be created at the front position of the character. Then as the bomb 

object design, it’ll have an initial random angular velocity, and several seconds to be detonated. 

 

As we mentioned before, another way to cause damage is to punch the zombie. And we 



6 

 

also need the punch to be more … realistic. So there will be a sphere collusion bonded at the 

character’s hand. When the character is not punching, the collusion will not be enabled, when 

the character punches, the collusion will be enabled so the punch will really push all the objects 

in the 3D world. What makes the damage is that when the collusion is enabled, if the overlap 

event happened on the sphere collusion, the damage will be caused to the other actor that 

overlaps the collusion. Then the damage system is completed. 

As for zombies, also, it’s a subclass of the character class in Unreal Engine, what it has is 

similar to the bomber man, except the UI and the ability of throw bomb. Here to make the 

zombies to have the ability to cause damage, I’ll also bind the collusion on it. And since the 

attack animation can be played when the zombies get close to the bomber man, I made another 

state machine: When the current speed is lower than 90, zombies will play the attack animation. 

Since the damage sphere has been bonded to its hand, attack animation will of course cause 

damage to the bomber man. This is the main design of the zombie. 

 

Fig 3.6 Zombie model and structure design 

The zombie should be able to chase human player when the player get close, so we add a 

sphere to “feel” the bomber man coming, by the time an object enters the sphere, check if the 

object is the player, and if it is, the zombie will chase and attack the player. 

To make the fighting ground more abundant, we’ll also use items that has physical 

simulation and destructible in the game. The destructible will be set to bear impact damage, 

so punch will destroy them. 

 

Fig 3.7 Destructible design 
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The last system is the item system. Its UI has been mentioned through the introduction of 

the bomber man character. Now we discuss how to design and realize the whole system. First, 

as you can see in the UI design, I only arrange 5 spaces to be used to place the items, so the 

widget will have a list of the Inventory Item which is a class I design with four elements: item 

name, item picture, item introduction and item effect. 

 

Fig 3.8 Pickup items structure design 

All the items appear in the game world is the instances of the Inventory Item class, but 

they have different effects and different pictures, also, different introductions. The item will 

have a sphere collusion, which means the scope that the character can pick it. When character 

chooses to pick, while its item list is not full, the item in the world will be destroyed and the 

instance will be added to the list. 

 

Fig 3.9 Pickup items to be used in game 

Clicking the different items in UI widget will cause different text and effects in game. In 

addition, we design that the items should be spawned when the zombie is killed by the player. 
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But it’s in probabilistic. In game, we set the probability as 18%, and each kind of items has 

6% to drop through the death of the zombie. 

Now let’s conclude the whole game playing process logic: 

Player 
character

Pick up 
items

Throw 
bombs

Zombie 
character

Explode to 
damage

Attack to damage

Use items to recover attribute

Destructive 
substance

Cause impact destroy

Cause impact destroy

Player Part
AI Part

Scene Part
 

Fig 3.10 Whole game playing process logic 

 

D. Demonstration 

Here in the final result, I design two levels, one for day and one for night environment. In 

level 1, we aim to make player know the basis controlling, including how to use item, throw 

bombs to the zombies and some jumping skills. 

 

 

Fig 4.1 Title UI and showing quality setting UI 

In the title, there we design the quality setting for different kinds of computers. 
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Fig 4.2 Inventory list to show and use items 

 

Fig 4.3 Using items with different action text 

An inventory list contains different items with different effects. Each item has its own 

name and picture and action text. Here is the inventory system for using or dropping items. 

When the character picks up an item, it will be added to the inventory list to show. 

 

Fig 4.4 Pause menu and hint text 

Pause list is also an important part in user’s widget. Here we design three button with a 

blurring background. And by the time user opens the pause menu, the whole game speed will 

slow down to 2% of the original speed. Kind of like decision time in GTA5. 

When user uses an energy drug to get more energy than the maximum, the outer energy 

won’t recovery after used.  

 

E. Conclusion  

In this project, we design a 3D game using Unreal Engine 4, which consists of UI 

widget, objects, particle system effects and level logic flow. We finish this project all by 
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ourselves except using the images and voices.  

At the game playing system level, we also make the hurting system: by bomb 

exploding and hit punch, the exploding system is made by scanning and injury settlement 

list, and the hit damage is caused by physical component collision.  

 

Fig 5.1 Character can attack by bomb or by punch 

At the game UI widget level, there are mainly two kinds of UI: real-time update widget 

like life bar, bomb bar and energy bar, option choosing widget like button widget. The first 

kind of UI is bonded with character’s attributes, so their change can be applied to the UI, 

the option choosing widget is hidden under the character class normally, and shows up 

when needed. In fact, this kind of UI is often combined with effect UI, like blur screen and 

background picture widget. 

 

Fig 5.2 Many kinds of UI can be shown in the screenshot 

At the game playing logic level, we design 2 maps with each map 3 scenes combined. 

Each scene has different playing strategy. In some scenes, you need to defeat the zombies 

using bombs and punching, while in other scenes you should have a good controlling on 

jumping and moving. Map 1 and map 2 are in day and night, it means the basic 

environment can differ map to map, at night, game will be more difficult, and more, player 

needs to use light sources in the game, only then will the player has the chance to beat the 

zombies. 
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Fig 5.3 Different playing strategies in different maps and scenes 

 About the project data structure:  

 Since all the systems above have more or less relation about data structure, such as the 

arrangement of the items list, or the bomb damage about the bomb. 

 Here we use another level of design using data structure. 

As you can imagine, each zombie is the character class, which has many data to store and it’s 

hard to be created. If when the zombie dies, delete it, and when new zombie is born, create 

another instance of the zombie class, it’ll take much time for the program creating and garbage 

collection. So here, we just make there are certain number of zombies to be created, and by 

the time the player kill a zombie, the instance will be hidden with its HP reset, and by the time 

another zombie should be created, this instance will replace the new instance to be created. 

Killed zombie

Attribute resetDirect use

Spawn new zombie

 

Fig 5.4 Recycle systems in the game process related to data structure 

The items can be applied in the same recycle system. 

Another data structure is about item searching. Some time to calculate the whole different 

items in the game world, we need to know all the items currently in the world, and classify 

them quickly, but each item is a huge data, here we define the hash search: 

𝑖𝑡𝑒𝑚𝑖𝑑 = ℎ𝑎𝑠ℎ(𝑖𝑡𝑒𝑚) = 1 × 𝐻𝑃 + 1000 × 𝑏𝑜𝑚𝑏 + 1000000 × 𝑒𝑛𝑒𝑟𝑔𝑦 

So each item can be arranged to different space by hashing. When we count, we only 

count if a series of numbers is allocated, that makes the counting faster by data structure. 

 

F. Appendix  

Extra data about the data structure analysis I made for Unreal Engine 4 will be list in the 

attachment. (Analysis from the source code of Unreal Engine 4) 
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Fig 6.1 Controller class in Unreal Engine 4 

#include "CoreMinimal.h"
#include "UObject/ObjectMacros.h"
#include "UObject/CoreNet.h"
#include "GameFramework/Actor.h"
#include "AI/Navigation/NavAgentInterface.h"

#include "Controller.generated.h"

AController

(用于操控Pawn)

定义：

class ENGINE_API AController : public AActor, public INavAgentInterface
主要包含：

UPROPERTY(replicatedUsing=OnRep_Pawn)
APawn* Pawn;
TWeakObjectPtr< APawn > OldPawn;
UPROPERTY()
class ACharacter* Character;
class APlayerState* PlayerState;
class USceneComponent* TransformComponent;
UFUNCTION(BlueprintCallable, Category="Pawn")
UPROPERTY()
FRotator ControlRotation;
UPROPERTY(EditDefaultsOnly, AdvancedDisplay, 
Category="Controller|Transform")
uint32 bAttachToPawn:1;
uint32 bIsPlayerController:1;
uint8 IgnoreMoveInput;
uint8 IgnoreLookInput;
virtual void AttachToPawn(APawn* InPawn);
virtual void DetachFromPawn();
virtual void AddPawnTickDependency(APawn* NewPawn);
virtual void RemovePawnTickDependency(APawn* InOldPawn);
TWeakObjectPtr<class AActor> StartSpot;
void ClientSetLocation(FVector NewLocation, FRotator NewRotation);
void ClientSetRotation(FRotator NewRotation, bool bResetCamera = 
false);
APawn* K2_GetPawn() const;
virtual void Possess(APawn* InPawn);
virtual void UnPossess();
virtual void PawnPendingDestroy(APawn* inPawn);
virtual void InstigatedAnyDamage(float Damage, const class UDamageType* 
DamageType, class AActor* DamagedActor, class AActor* DamageCauser);
virtual void GameHasEnded(class AActor* EndGameFocus = NULL, bool 
bIsWinner = false);
virtual void GetPlayerViewPoint( FVector& Location, FRotator& Rotation 
) const;
virtual void UpdateNavigationComponents();
virtual void StopMovement();
virtual void BeginInactiveState();
virtual void EndInactiveState();

virtual void CurrentLevelUnloaded();

其包含一个Pawn的指针，为了在使用切换角色的时候用来追踪而存有一个OldPawn

来保存之前的Pawn（由于之前的Pawn可能在切换之后或者之时被销毁，因此使用

的是弱对象指针（UE自定义的类））。

还包含一个Character指针，如果控制的Pawn是Character则其与Pawn指向同样目

标，否则为空指针。

PlayerState包含着复制的玩家信息，NPC无此信息。

SceneComponent组件给予Controller了transform信息，并且使其能挂载其他组件。

Controller本身有Rotation，因为这与操控方向有关（如第三人称的时候上下左右按

键决定角色究竟向哪个方向前进的不是Camera的位置而是Controller自身的位置）。

此外其含有UFUNCTION使其能被蓝图修改。

bAttachToPawn的值决定了controller的位置方向信息是否会随其操控的Pawn一起更

新。这主要关系到空中方向问题和一些挂载组件的问题。

bIsPlayerController，IgnoreMoveInput，IgnoreLookInput：Controller是否是玩家

的、是否忽略行动输入、是否忽略视角输入。
AttachToPawn决定了是否让Controller物理性地依附于Pawn,依附效果仅在Possess()过

程中持续。当依附于一个空角色的时候将会呼叫出DetachFromPawn()函数。

DetachFromPawn()函数是将RootComponent从其父类中取消依附，然而当
bAttachToPawn的值是true的时候，其仍会依附于Pawn。

AddPawnTickDependency()添加帧依赖后会减少输入动作到角色反应之间的延迟

StartSpot是Controller的投放点。

ClientSetLocation、ClientSetRotation是用来在客户机上复制角色位置和速度的，

运行服务器强制执行。

GetPawn函数已经取代了4.11之前的GetControlledPawn函数。
Possess用来将Controller附着于Pawn上，不过在网络状态下只有主机有权限执行此

函数。

UnPossess用来解除对一个未被摧毁的Pawn的绑定，当Pawn死亡时会触发。

PawnPendingDestroy函数，此函数亦会呼叫UnPossess函数。

InstigatedAnyDamage函数会在Controller受到任何伤害的时候运行。

GameHasEnded是从gamemode内被呼叫的函数，其主要用来处理一种过渡状态

（比如暂停游戏，中止Controller的input）。

GetPlayerViewPoint函数会返回Player的视角点，对于AI是返回其控制角色 眼

睛 的视点，对于人类玩家会返回相机的视点。
UpdateNavigationComponents()函数可以用来升级和Controller上挂载的与巡航有关的

组件的缓存数据。

StopMovement()用来中止Controller正在进行的行动输入。

BeginInactiveState()、EndInactiveState()是对Controller的无效状态进行切换。当

Controller既不处于观看者状态，也无控制的角色的时候会进入无效状态。
CurrentLevelUnloaded()会在Controller在关卡流中被卸载的时候被呼叫。
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Fig 6.2 Pawn class in Unreal Engine 4 

 

包含有：
CameraActor
CameraAnim
CameraAnimInst
CameraModifier
CameraModifier_CameraShake

ACamera

(用于视角显示)
CameraPhotography
CameraShake
CameraStackTypes
CameraTypes
PlayerCameraManager
CameraComponent

CameraActor
class ENGINE_API ACameraActor : public Aactor
TEnumAsByte<EAutoReceiveInput::Type> 
AutoActivateForPlayer;
TWeakObjectPtr<class UCameraAnim> PreviewedCameraAnim;
int32 GetAutoActivatePlayerIndex() const;
class UCameraComponent* CameraComponent;

class USceneComponent* SceneComponent;

CameraActor本身是一个可以被放置于世界中的Actor类，继承于

AActor。

AutoActivateForPlayer将会自动为Camera的Controller激活此Camera。

PreviewedCameraAnim是在编辑器中预览镜头动画的预览动画。

GetAutoActivatePlayerIndex()返回此Camera为谁激活，如果并未激活将

返回-1。

CameraComponent和SceneComponent是CameraActor所包含的基础组

件。

CameraAnim
class UInterpGroup* CameraInterpGroup;
class UInterpGroup* PreviewInterpGroup;
float AnimLength;
FBox BoundingBox;
uint8 bRelativeToInitialTransform : 1;
uint8 bRelativeToInitialFOV : 1;
FPostProcessSettings BasePostProcessSettings;

void CalcLocalAABB();

CameraAnim是Camera的预置动画。

CameraInterpGroup存储了CameraAnim实质的插值数据。

PreviewInterpGroup仅在编辑器中存在。

AnimLength是以秒为单位的动画长度，BoundingBox是AABB的本

地区域。

bRelativeToInitialTransform决定了动画的表演位置对世界是相对

的还是绝对的。

CameraComponent
void SetFieldOfView(float InFieldOfView)
void SetOrthoWidth(float InOrthoWidth)
void SetOrthoNearClipPlane(float InOrthoNearClipPlane)
void SetOrthoFarClipPlane(float InOrthoFarClipPlane)
void SetAspectRatio(float InAspectRatio)

uint32 bLockToHmd : 1;

CameraComponent属于ScenceComponent类

set函数主要用来设置视角的宽度、高度以及远近度

bLockToHmd决定相机是否会锁定在HMD上

CameraModifier
uint32 bDebug : 1;
uint32 bExclusive : 1;
uint32 bDisabled:1;
uint32 bPendingDisable:1;
uint8 Priority;
virtual void AddedToCamera( APlayerCameraManager* 
Camera );

bExclusive为True时，将不会允许其他的调节器拥有等同的主要

权限。

bDisabled为True时，调节器将无法应用于Camera，当

bPendingDisable为True时，在关键帧结束之后调节器会自行结

束。

Priority为优先值，从0-255.

AddedToCamera函数会在其呗创建时立刻被呼叫，将

CameraModifier捆绑至Camera上。

CameraShake
enum EInitialOscillatorOffset
float Amplitude;
float Frequency;
TEnumAsByte<enum EInitialOscillatorOffset> 
InitialOffset;
static float UpdateOffset(FFOscillator const& Osc, 
float& CurrentOffset, float DeltaTime);

uint32 bSingleInstance:1;

EInitialOscillatorOffset定义了随机偏移量、最大偏移量额0（无偏

移量）。

InitialOffset初始化了相机震动的各方向偏移量，UpdateOffset将

会更新各方向偏移量。

bSingleInstance决定了此晃动是否只允许有一个示例同时出现。

CameraTypes
struct FMinimalViewInfo
FVector Location;
FRotator Rotation;
float FOV;

CameraTypes定义了相机的类型，结构体FMinimalViewInfo存储

了相机（渲染点而不是Actor）的位置、角度以及视距等信息。


