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ABSTRACT: This paper presents a comprehensive analysis of Action RPG game development using Unreal Engine. It
explores the core mechanics, Al implementation, graphical optimizations, and multiplayer functionality. The study
includes performance benchmarking, asset management, and scalability considerations, offering insights into efficient
game design and development.

Additionally, we present case studies of existing successful ARPGs built with Unreal Engine and compare development
methodologies.
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L. INTRODUCTION

Adventure games offer players a mix of exploration, storytelling, and problem-solving, making them one of the most
engaging gaming genres. The project explores how UES5’s advanced rendering, physics, and Al systems can enhance
game mechanics. The goal is to create a character-driven experience where players unravel mysteries, interact with
NPCs, and progress through a nonlinear storyline..

II. GAME DESIGN AND DEVELOPMENT

2.1 Game Concept

The game is a third-person adventure featuring a protagonist who must explore different environments, solve puzzles,
and battle enemies. It incorporates combat mechanics, a dialogue system, and progression-based character upgrades.
2.2 Character Design

The main character is customizable, with various weapons and armor upgrades available. The character’s health,
stamina, and abilities improve as they progress through levels.

2.3 Level Structure Each level has a distinct theme and difficulty:

Level 1: Ancient Ruins - Basic puzzles and enemy encounters

Level 2: Dark Forest - Stealth-based mechanics and hidden paths

Level 3: Abandoned Castle - Complex traps and stronger enemies)

Level 4: Castle environment with a final boss fight

(Table 1 illustrates the level

progression and enemy types.)

Table 1: Level Progression and
Enemy Characteristics

Level| Environment| Enemy | Attack| Difficulty
Type Type
1 Forest Basic Melee | Easy
Creatures
2 Desert Sand Melee | Medium
Warriors | +
Ranged
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3 Caves Dark Magic | Hard
Spirits
4 Castle Final Melee | Very
Boss + Hard
Magic

2.4 Enemy Al and Combat Mechanics

Villains have different behaviors based on difficulty level. Al implementation includes pathfinding, attack patterns, and

health regeneration. The combat system features combo attacks, parrying, and dodging. (Figure 1 showcases Al
behavior flowchart.)

= Ji=1)

Figure 1: Enemy Al Behavior Flowchart
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1. IMPLEMENTATION

The game is developed using Unreal Engine, utilizing:
*  Blueprint Scripting: For character movement, enemy Al, and Ul interactions.
*  Physics Engine: To simulate realistic character movements and attacks.
* Lighting & Rendering: High-quality
textures and dynamic shadows for immersive visuals.
* Audio Integration: 3D spatial audio for a realistic gaming experience.

IV. ALGORITHM FOR GAME SYSTEM
4.1 Puzzle-Solving Algorithm

1. Detect player interaction with an object 2.
Verify puzzle state (incomplete/solved)
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3. If Player Attacks:

a. Check Enemy Defense Status

b. If Defending, Reduce Damage Taken

c. If Not Defending, Apply Full Damage

a. 4. If Enemy Attacks: Check Player Defense Status
b. If Blocking, Reduce Damage Taken

c. If Dodging, Avoid Damage

5. Adjust Health Bars Accordingly

6. End Turn or Continue Battle

4.2 NPC Interaction Algorithm

1. Detect player proximity

2. Activate dialogue system

3. Generate NPC response based on quest progress
4. Store player choices for future interactions
5.Check Distance from Player

6.If Close:

a. Choose Attack Type (Melee or Magic)

b. Execute Attack Animation

c. Apply Damage if Hit

7. If Far:

a. Move Toward Player

b. Repeat Check

7. Adjust Al Behavior Based on Player Action

4.3 Item Collection Algorithm

1. Detect Player Collision with Item

2. If Item is Collectible:

a. Add Item to Inventory

b. Remove Item from Scene

c. Apply Item Effects (Health, Mana, Buffs)
3. Update Inventory Ul

V. RESULTS AND PERFORMANCE OPTIMIZATION

Performance tests were conducted on different hardware setups to analyze frame rates, load times, and asset streaming.
Table 2 summarizes the performance findings: (Table 2 summarizes performance metrics.)

Table 2: Game Performance on Various Hardware

Hardware | FPS (High | FPS Load

Settings) (Medium Time
Settings)

High-End | 120 FPS 144 FPS 5 sec

PC

Mid- 75 FPS 90 FPS 8 sec

Range

PC

Low-End | 40 FPS 55 FPS 12 sec

PC
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VI. CONCLUSION AND FUTURE WORK

This study demonstrated the feasibility of developing a 3D action RPG using Unreal Engine. Future improvements
include adding more levels, able 2 summarizes performance metrics.)We will add more characters with different skill
attacks and attributes, the characters will different looks and designWe will try add new tools , weapons, skill sets ,
features, different combat styles, events .We will try to make it multiplayer and open world .

Table 2: Game Performance on Various Hardware
Hardware NPC interactions, and expanding Al complexity. The game can also be adapted for multiplayer experiences.
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