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Executive Summary

Apex Hunt: Zombie Apocalypse is an exhilarating zombie survival game created as a Final Year
Project (FYP). The game plunges players into eerie and dangerous environments, such as
abandoned cities, shadowy forests, and crumbling industrial zones, where zombies lurk around
every corner. Armed with a range of powerful weapons, players must navigate treacherous
terrains, scavenge for resources, and face relentless waves of zombies while staying alert and
strategizing to survive. Each encounter demands careful planning, quick reflexes, and
adaptability as players confront different types of zombies and unique challenges.

With its engaging single-player mode, intuitive controls, intense gameplay, and realistic visuals,
Apex Hunt: Zombie Apocalypse delivers a deeply immersive and action-packed experience.
Players can enjoy hours of thrilling survival as they test their skills and strategies in the ultimate

battle against the undead.
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Chapter 1: Introduction

Apex Hunt: Zombie Apocalypse is an exciting zombie survival game developed as a Final Year
Project (FYP), putting players in a carefully designed post-apocalyptic world full of challenging
and realistic survival tasks. Set in different spooky locations—like abandoned cities, dark
forests, and broken-down industrial areas—the game takes players on a thrilling journey
through landscapes crawling with zombies. The development started with a deep study of
survival scenarios, with each setting made to create fear, suspense, and the unpredictable
danger of a world overrun by zombies. Players are equipped with various weapons and tools,
including rifles, melee weapons, and traps, to deal with different types of zombie threats.
Realistic game mechanics, such as limited resources, strategic combat, and environmental
challenges, make the survival experience feel real, requiring players to think carefully, stay
alert, and adapt to constant dangers. The zombies are brought to life with high-quality graphics
and advanced Al, showing unpredictable and scary behaviors that react to players' actions and
sounds. Built using modern game development technologies, Apex Hunt follows strict coding
standards to ensure smooth and error-free gameplay, improved through thorough testing and
feedback. The game also includes educational elements, teaching players survival strategies and
decision-making skills. An easy-to-use interface, clear tutorials, and helpful guides ensure that
new players can quickly learn the game, while experienced players can dive into advanced
strategies. With realistic sound effects and a haunting soundtrack, Apex Hunt: Zombie

Apocalypse creates an immersive and thrilling experience.
Overall, Apex Hunt is a complete zombie survival game that uses smart technology and creative

design to set a new standard for survival games, giving players worldwide hours of exciting and

intense entertainment.
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1.1. Background

Apex Hunt: Zombie Apocalypse stands out in a gaming world where immersion and realism are
always being pushed to new heights. Many traditional zombie survival games often fall short of
delivering an authentic and engaging experience, lacking the depth and detail needed to fully
capture the player's attention. Recognizing this gap, Apex Hunt: Zombie Apocalypse aims to
redefine the zombie survival genre by utilizing the latest advancements in technology.
Developed by our team, Apex Hunt: Zombie Apocalypse immerses players in carefully designed
environments that capture the tense, chaotic atmosphere of a zombie-infested world. From
abandoned cities to eerie forests and decaying industrial zones, each setting comes to life with
stunning visuals, creepy sound effects, and dynamic lighting that enhance the experience. What
makes Apex Hunt: Zombie Apocalypse different is its focus on realism—every detail, from
zombie behavior to the handling of weapons and survival tools, is crafted to create an intense,
lifelike survival experience. Players need to strategize, adapt, and use their skills to survive in
dangerous environments, overcome unpredictable challenges, and fight off relentless waves of
zombies. Whether it's evading fast-moving zombies or taking precise shots to eliminate
dangerous threats, Apex Hunt: Zombie Apocalypse offers a thrilling and immersive experience
for both hardcore survival fans and casual gamers alike. This game sets a new standard in
zombie survival, combining the latest technology with captivating gameplay for an

unforgettable, heart-pounding adventure.

1.2. Motivations and Challenges

Motivations:

The development of Apex Hunt: Zombie Apocalypse is driven by the goal to meet the growing
demand for immersive, thrilling gaming experiences that go beyond the ordinary. By leveraging
the latest technology, we aim to create a realistic and captivating zombie survival game,
allowing players to explore eerie environments and face the excitement and challenges of

surviving in a world overrun by the undead.
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Challenges:

The main challenges in developing Apex Hunt: Zombie Apocalypse include achieving a high level
of realism while maintaining engaging and fun gameplay. This involves creating lifelike zombie
behaviors, dynamic environments, and immersive settings. Additionally, ensuring smooth
performance across various platforms and devices, as well as balancing realism with ethical
concerns, presents significant hurdles. Despite these challenges, our team is committed to

overcoming them and delivering an exceptional gaming experience.
1.3. Goals and Objectives

The primary goal of Apex Hunt: Zombie Apocalypse is to create an immersive and realistic
zombie survival experience that captivates players and sets a new benchmark for the survival
genre. To achieve this, our objectives include:
¢ Realism: Develop lifelike zombie behaviors and atmospheric environments.
e Immersion: Fully engage players with intense gameplay and hauntingly detailed
settings.
e Accessibility: Ensure smooth performance across various devices for all players.
¢ Enjoyment: Strike the perfect balance between realism and exciting, entertaining
gameplay.
e Challenge: Introduce survival mechanics that test players' strategy, decision-making,
and adaptability.
¢ Innovation: Leverage advanced technologies to deliver a truly groundbreaking
experience.
By focusing on these goals and objectives, Apex Hunt: Zombie Apocalypse aims to redefine the
zombie survival genre, providing players with an unforgettable and adrenaline-pumping gaming

experience.
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1.4. Literature Review/Existing Solutions

Zombie Survival Wars: Offers a zombie survival experience with detailed environments, but its
graphics and Al systems are less advanced than those in Apex Hunt, reducing immersion and

the unpredictability of encounters.

Dead City Chronicles: Features diverse zombie types and challenging scenarios but lacks depth
in gameplay mechanics. The simple controls and repetitive tasks fail to provide the level of

engagement and strategy found in Apex Hunt.

Apocalypse Survivor: Focuses on zombie combat but suffers from lower graphics quality and
limited environment variety. The small selection of weapons and predictable zombie behavior

reduce player engagement and the game’s overall replay value compared to Apex Hunt.

1.5. Gap Analysis

|Game ||Strengths ||Limitations Compared to Apex Hunt

Lacks advanced graphics and Al systems, limiting
immersion and failing to deliver unpredictable and
engaging encounters.

Zombie Offers a zombie survival
Survival Wars |lexperience

Features diverse zombie
types and challenging
scenarios

Dead City
Chronicles

Lacks depth in gameplay mechanics, and repetitive
controls reduce strategy and player engagement.

Falls short in graphics quality and environmental
variety. Limited weapons and predictable zombie Al
reduce player engagement and replay value.

Apocalypse Focuses on zombie
Survivor combat

1.6. Proposed Solution

To address the gaps identified in existing competitors and ensure a superior gaming experience,

Apex Hunt: Zombie Apocalypse will focus on the following key elements:
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Competitor
Key Feature Description
Addressed
Utilize cutting-edge graphics and sophisticated Al
Advanced Graphics and Zombie

systems to create immersive environments and

Al Survival Wars
unpredictable zombie behaviors.
Develop deep, strategic gameplay mechanics that

Engaging Gameplay Dead City
challenge critical thinking and adaptability, avoiding

Mechanics Chronicles

repetitive and shallow gameplay.

Environmental Variety

and Weapon Diversity

Enhance environmental realism with diverse settings
Apocalypse
and expand the arsenal of weapons and tools to
Survivor
increase engagement and replay value.

By focusing on these areas, Apex Hunt: Zombie Apocalypse aims to deliver a groundbreaking

zombie survival experience that exceeds player expectations and sets a new standard for the

genre.

1.7. Project Plan

| Phase

| Tasks

1. Pre-Production

- Conduct market research to identify trends and player preferences
in the zombie survival genre.

- Define the project scope, focusing on unique gameplay elements
and differentiation from competitors.

- Create a detailed game design document outlining mechanics,
visuals, and narrative.

|— Form the development team and assign roles based on expertise.

2. Production

- Develop prototypes for core gameplay mechanics, such as zombie
Al, combat, and resource management, and iterate based on
feedback.

- Implement advanced graphics and realistic zombie behaviors using
sophisticated Al systems.
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Phase

|| Tasks |

|| Design and integrate diverse environments and weapon systems. |

3. Testing and QA

- Perform thorough testing to identify and fix bugs, glitches, and
performance issues.

- Conduct playtesting sessions to gather feedback for gameplay
refinement.

- Optimize the game for smooth performance across various devices
and platforms.

4. Marketing and
Promotion

- Develop a marketing strategy that highlights the game's unique
features and immersive experience.

- Create promotional materials such as trailers, gameplay teasers,
and social media content.

- Collaborate with gaming influencers and engage with zombie game
communities to build anticipation.

5. Launch and Post-
Launch

- Execute a coordinated launch, focusing on major platforms (e.g.,
Android and iOS).

- Provide post-launch support to address player feedback and
resolve issues promptly.

- Release updates with new content, such as additional weapons,
environments, and challenges, to maintain player engagement.

6. Evaluation and Future
Development

- Analyze player feedback and performance metrics to assess the
game's success and areas for improvement.

- Identify opportunities for expansion, such as new zombie types,
survival modes, or storylines.

- Plan and execute updates, expansions, and seasonal events to keep

the game fresh and engaging.
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1.7.1.

Roles & Responsibility Matrix

| Team Member ||

Role

[ Responsibilities |

Muhammad Saad
Ali Azeem

Game Programmer

Writing and debugging code, implementing game
mechanics, and optimizing game performance.

Muhammad Awais

Environment

Designing virtual environments, creating landscapes,

Designer and ensuring visual consistency.

3D Character Modeling and animating characters, creating
Usama Aslam ) . . . :

Designer character rigs, and ensuring seamless integration.

Sound Effect Producing sound effects, ambient sounds, and audio

Designer cues to enhance gameplay.

Documentation Preparing comprehensive project documentation,

Specialist including reports, manuals, and user guides.

Faculty of CS&IT, The Superior University Lahore, Pakistan 8
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Chapter 2

Software Requirement
Specifications
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Chapter 2: Software Requirement Specifications

2.1.1. Purpose

The purpose of Apex Hunt: Zombie Apocalypse is to deliver a groundbreaking zombie hunting
simulation that offers players an unparalleled level of immersion, realism, and excitement. We
are committed to pushing the boundaries of gaming and setting a new standard for survival

games in the zombie apocalypse genre.
Features and Systems

1. Gameplay Mechanics:
o Survival mechanics such as tracking zombies, scavenging resources, and engaging
in combat.
o Realistic zombie behavior and interactions, including adaptive Al that mimics
unpredictable threats.
o Exploration of diverse, atmospheric environments, including abandoned cities,
dark forests, and industrial ruins.
2. Customization Options:
o Personalization of weapons and survival gear to suit player preferences.
o Character customization with unique skills and attributes to enhance survival
strategies.
3. Progression System:
o Achievement system to reward players for completing objectives and overcoming
challenges.
o Leveling system to track player progress and unlock new weapons, tools, and
abilities.
4. Backend Systems:
o User registration and authentication to ensure secure and personalized gameplay
experiences.
o Leaderboards and performance tracking to allow players to monitor their

achievements and progress.
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5. Platform Compatibility:
o Compatibility with various devices, including Android and iOS.
o Optimization for different screen sizes and input methods to ensure smooth
gameplay on all supported devices.
6. Support and Maintenance:
o Post-launch support to fix bugs, address player feedback, and ensure a seamless
gaming experience.
o Regular updates with new content, including additional environments, weapons,
and challenges, to keep the game engaging and fresh.
By focusing on these core aspects, Apex Hunt: Zombie Apocalypse delivers a thrilling and

immersive single-player survival experience in a world overrun by the undead.

2.1.2. Intended Audience

| Target Audience || Description

Passionate gamers who enjoy immersive and challenging experiences,
especially in the survival and horror genres. The game's intense
gameplay, realistic graphics, and eerie environments make it engaging
for this age group.

Teenagers and
Young Adults (Ages
13-25)

Adults seeking a thrilling way to unwind. The immersive world, strategic
Adults (Ages 25-45) (|survival mechanics, and post-apocalyptic themes provide a sense of
escapism and appeal to fans of horror and strategy.

Players with a strong interest in survival scenarios and atmospheric
settings. Apex Hunt: Zombie Apocalypse allows them to test their
strategy and adaptability while immersing in suspense and danger.

Survival Enthusiasts
and Horror Fans

2.1.3. Product Scope

Core Gameplay Mechanics:
The core gameplay of Apex Hunt: Zombie Apocalypse focuses on survival in a zombie-infested
world. Players must use strategic thinking, stealth, and combat skills to track, avoid, or eliminate

zombies while scavenging for resources like weapons, ammunition, and supplies to stay alive.
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Virtual Environments:

The game features highly detailed and atmospheric environments, including abandoned cities,
dark forests, ruined industrial zones, and desolate wastelands. Each setting presents unique
challenges, such as limited visibility, resource scarcity, and varied zombie behaviors, adding depth

to the survival experience.

Zombie Behavior:

The game simulates realistic zombie behavior with advanced Al. Zombies will exhibit different
patterns, such as wandering, hunting in packs, or responding to sounds and player actions. This
unpredictability adds tension and immersion, requiring players to adapt their strategies on the

fly.

Survival Gear and Weapons:
Players will have access to a variety of weapons and survival tools, including rifles, melee
weapons, traps, and improvised tools. Each item comes with specific advantages and limitations,

encouraging players to make tactical decisions based on their situation.

Single-Player Mode:
Apex Hunt: Zombie Apocalypse is a single-player experience that allows players to embark on a
gripping survival journey. Players will face missions and challenges that contribute to the

storyline, progressing through increasingly dangerous environments and zombie encounters.

Progression and Customization:
The game includes a progression system where players can earn rewards, unlock new weapons,
upgrade equipment, and enhance their survival skills. Players can also customize their character’s

appearance and gear loadout to suit their preferred playstyle.
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Realistic Audio and Visuals:
The game features high-quality audio and visuals, including eerie sound effects, atmospheric
environmental sounds, and stunning graphics. Dynamic lighting, weather effects, and day-night

cycles enhance the tension and create a deeply immersive experience.

Educational Content:

Apex Hunt: Zombie Apocalypse includes subtle educational elements, such as teaching players
about strategic survival, resource management, and the psychological challenges of isolation.
This content adds depth to the gameplay and fosters a greater appreciation for survival scenarios

in extreme conditions.

2.2. Overall Description

2.2.1. Product Perspective

Gameplay Experience:

From the product perspective, Apex Hunt: Zombie Apocalypse aims to deliver an immersive and
thrilling survival experience for players. This includes realistic survival mechanics, challenging
gameplay scenarios, and encounters with diverse zombie types. The game focuses on providing
players with a sense of accomplishment and excitement as they navigate through post-
apocalyptic environments, scavenge resources, and confront relentless waves of undead

enemies.

Visual and Audio Presentation:

The product perspective emphasizes high-quality visuals and audio effects to enhance the overall
gaming experience. Detailed environments, lifelike zombie animations, and eerie soundscapes
immerse players in a tense and atmospheric world. Dynamic lighting, weather effects, and
haunting background music work together to create an engaging and spine-chilling experience

that keeps players on edge.
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Player Engagement and Satisfaction:

Apex Hunt: Zombie Apocalypse is designed to captivate players with its addictive gameplay
mechanics and rewarding progression system. The game prioritizes player satisfaction by offering
meaningful challenges, unlockable achievements, and opportunities for personal growth through
character and gear upgrades. Regular updates and responsiveness to player feedback ensure a

continually improving experience that keeps players coming back for more.

Educational and Strategic Considerations:

In addition to entertainment, Apex Hunt: Zombie Apocalypse subtly incorporates educational
elements that teach players about strategic thinking, resource management, and the importance
of planning in survival scenarios. These features enhance the depth of the game and provide

players with valuable insights into problem-solving under pressure.

Market Positioning and Value Proposition:

From a product perspective, Apex Hunt: Zombie Apocalypse positions itself as a unique and
compelling survival game in the zombie genre. The game's value proposition lies in its realism,
immersive experience, and intense gameplay, distinguishing it from competitors. By aligning with
market trends and player preferences, the game effectively appeals to its target audience while

setting a new standard for single-player survival games in a post-apocalyptic setting.

2.2.2. User Classes and Characteristics

Survival Enthusiasts:
¢ Characteristics: Have experience with survival games or are passionate about the survival
genre.
o Preferences: Prefer realistic survival mechanics, adaptive zombie behaviors, and
challenging gameplay scenarios.
e Behavior: Seek advanced features such as resource management, crafting systems, and

strategic combat mechanics for a more immersive experience.
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Casual Gamers:
e Characteristics: Play games for fun and relaxation without looking for overly intense
challenges.
o Preferences: Enjoy accessible gameplay with simple controls and easy-to-understand
mechanics.
e Behavior: Prefer shorter gaming sessions and may focus on straightforward objectives or

exploration without intense combat.

Horror Fans:
e Characteristics: Have a love for suspenseful and eerie atmospheres, particularly in post-
apocalyptic settings.
e Preferences: Appreciate immersive environments, tension-filled gameplay, and
encounters with terrifying zombies.
e Behavior: Engage deeply with the game’s narrative and enjoy the thrill of surviving against

overwhelming odds.

Strategic Thinkers:
e Characteristics: Enjoy games that challenge their problem-solving and planning skills.
o Preferences: Like scenarios involving resource management, environmental hazards, and
strategic combat.
e Behavior: Spend time planning their moves, managing resources carefully, and adapting

to dynamic in-game situations.

Explorers and Collectors:
e Characteristics: Love discovering hidden secrets, exploring detailed worlds, and gathering
achievements or rare items.
e Preferences: Prefer open-world gameplay with opportunities to uncover lore, hidden

areas, and collectible items.
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e Behavior: Spend extra time exploring every corner of the game world to fully immerse

themselves in the experience.

Educational Users:
e Characteristics: Interested in learning survival tactics, resource management, and
strategies for overcoming challenges.
o Preferences: Enjoy informative gameplay that emphasizes real-world survival strategies
and critical thinking.
¢ Behavior: Engage with features that teach valuable skills, such as crafting, navigating, and

prioritizing resources under pressure.

2.2.3. Operating Environment

1. Hardware Platform:

e Apex Hunt: Zombie Apocalypse is developed for mobile devices, including Android and
iOS smartphones. It is optimized to run smoothly on hardware platforms such as Apple
iOS and Google Android, providing an accessible experience for a wide range of mobile
devices.

2. Operating System and Versions:

e ForiOS: Compatible with iOS 12 or later versions, ensuring smooth operation on iPhones
and iPads.

e For Android: Supported on devices running Android 8.0 (Oreo) or later versions, ensuring

compatibility with a broad range of Android smartphones and tablets.

3. Other Software Components or Applications:
e Networking Components: While Apex Hunt: Zombie Apocalypse is primarily a single-
player experience, certain features like achievements, in-game updates, and player

feedback may require an internet connection for syncing and downloading content.
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2.2.4.

Digital Distribution Platforms: The game will be distributed and updated through digital
distribution platforms such as the Apple App Store and Google Play Store. It will integrate
seamlessly with these platforms for installation, updates, and distribution, ensuring

players can easily access and enjoy the game.

Design and Implementation Constraints

Hardware Limitations:

Mobile devices have constraints on processing power, memory, and graphics
capabilities. The game must be optimized to deliver smooth performance without
overloading device resources.

Screen Size and Resolution:

The game's user interface (Ul) and graphics must adapt seamlessly to various screen
sizes and resolutions to ensure a consistent and enjoyable experience across devices.
Input Methods:

Touchscreen controls should be intuitive and responsive, offering a satisfying and
immersive gameplay experience. Customizable control options may further enhance
accessibility.

Battery Life:

Optimization is essential to reduce battery consumption, allowing extended gameplay
sessions without significant impact on device performance.

Network Connectivity:

Apex Hunt: Zombie Apocalypse should be designed for offline gameplay while offering
online functionality for features like updates, achievements, and feedback syncing under
variable network conditions.

Storage Space:

The game’s content must be optimized to fit within the limited storage capacity of
mobile devices. Efforts should be made to minimize the overall size without

compromising quality.
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7.

2.3.

2.3.1.

Development Tools:

Mobile-compatible development tools and frameworks must be used, such as Unity, to
ensure efficient coding, testing, and deployment processes tailored for Android and iOS
platforms.

Monetization Models:

Any monetization strategies, such as in-app purchases or ads, should enhance the player
experience without being intrusive. Options like premium content or cosmetic items can
provide value while maintaining immersion.

Regulatory Compliance:

The game must adhere to app store guidelines, age ratings, and regional legal
regulations to ensure a smooth approval process and accessibility for the intended
audience. This includes compliance with data privacy laws and ethical content

standards.

External Interface Requirements

User Interfaces

Main Menu: Provides access to settings, tutorials, and game options.

Gameplay Interface: Displays the game world, player controls, and objectives.

Inventory: Manages weapons, tools, and collected items.

Settings: Customizes graphics, audio, and controls.

Pause Menu: Allows access to options and game progress during gameplay.

Tutorial: Introduces players to game mechanics and survival tips.

End-of-Game Screen: Shows player performance and rewards.

2.3.2.

Hardware Interfaces

Touchscreen Display: Enables user interaction with responsive and intuitive gestures for

seamless gameplay.
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Audio Output: Provides immersive sound effects and atmospheric audio through speakers or
headphones.

Vibration Motor: Delivers haptic feedback to enhance the intensity of key in-game actions.
Motion Sensors: Optional use of accelerometer for minor control enhancements, such as tilting
for specific in-game interactions.

Device Compatibility: Optimized for standard mobile hardware without reliance on advanced

peripherals like cameras.

2.3.3.  Communications Interfaces

HTTP/HTTPS: Used for secure server communication, data retrieval, and managing game-related
interactions.

WebSocket: Enables real-time messaging, updates, and dynamic interactions within the game.
UDP: Facilitates low-latency communication for real-time actions, such as combat or zombie
behavior.

RESTful APIs: Accesses external services for player authentication, leaderboard integration, and
data management.

Push Notifications: Sends timely updates, event alerts, and game-related notifications to players.
Social Media APIs: Integrates social sharing features, allowing players to share achievements and

invite friends to join the game.

2.4. System Features

| Feature || Description

Diverse types of zombies with unique behaviors and challenges to

Z ie Variet
ombie Variety test players' skills.

Immersive post-apocalyptic landscapes featuring dynamic weather

Realistic Environments .
and day-night cycles.

A wide range of survival weapons and tools, including firearms,

Authentic Weapons . .
P melee weapons, and traps, tailored for survival.

Engaging scavenging, combat, and survival tactics in ever-changing,

Dynamic Gamepla S .
y play zombie-infested environments.
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Feature || Description

A compelling solo survival experience focusing on strategy, resource

Single-Player Mode .
management, and overcoming challenges.

Level up, unlock new areas, upgrade gear, and earn rewards to

Progression System
enhance gameplay as you progress.

Personalize characters, weapons, and survival gear to align with

Customization Options
your playstyle.

Achievements and Track progress and compete for top rankings in survival challenges
Leaderboards to showcase your skills.

Adjustable controls, subtitles, and difficulty settings to provide an

Accessibility Options . . .
inclusive experience for all players.

Regular content additions, bug fixes, and optimizations to keep the

Continuous Updates game fresh and engaging.

2.5. Nonfunctional Requirements

2.5.1. Performance Requirements
Smooth Gameplay: Apex Hunt: Zombie Apocalypse should maintain a consistent frame rate of at

least 30 frames per second (FPS) on supported devices to ensure smooth, responsive gameplay.
Quick Load Times: The game should have fast load times for launching, transitioning between
areas, and respawning after player death, aiming for load times under 5 seconds whenever

possible.

Network Responsiveness: Any online features should have low latency, with a target maximum

ping of 100 milliseconds (ms) to ensure lag-free and responsive gameplay experiences.

Battery Efficiency: Apex Hunt: Zombie Apocalypse should be optimized for battery efficiency,

consuming less than 10% battery per hour of continuous play on typical mobile devices.

Storage Space: The game's installation size should be optimized to save storage space, aiming for

a maximum size of 1 gigabyte (GB) to support devices with limited storage.
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Device Compatibility: Apex Hunt: Zombie Apocalypse should be compatible with a wide range of
devices, including lower-spec models, supporting devices with at least 2 gigabytes (GB) of RAM

and Android 8.0 (Oreo) or iOS 12 and later.

2.5.2. Safety Requirements

Age Appropriateness: Comply with app store age ratings and guidelines.
Data Privacy: Protect user data and obtain permissions for collection.
Secure Transactions: Encrypt in-app purchases to prevent fraud.

Accessibility: Provide features like adjustable controls and subtitles.

2.5.3.  Security Requirements

Data Encryption: Encrypt sensitive player data during transmission to protect privacy and
security.

Authentication: Ensure only authorized users can access game features and personal data.
Backend Security: Secure servers and databases with firewalls and regular security audits.
Secure Coding: Implement secure coding practices to prevent vulnerabilities and ensure data
protection.

Regular Updates: Continuously update the game and backend services with the latest security
patches.

User Privacy: Obtain player consent for data collection and provide privacy controls to manage
information.

Payment Security: Ensure secure and encrypted payment processing to prevent fraud and

protect financial transactions.

2.5.4. Usability Requirements

1. Intuitive Interface: Designed for ease of use with clear labels and straightforward
navigation to help players access menus and game features effortlessly.
2. Responsive Controls: Ensures that player actions are instantly and accurately reflected

in the game, enhancing gameplay fluidity.
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2.5.5.

Accessibility Features: Provides options to adjust font sizes, control layouts, and color
schemes, catering to players with diverse needs and preferences.

Onboarding Tutorials: Includes detailed step-by-step guides and tooltips to introduce
new players to gameplay mechanics and survival strategies.

Consistent Design: Maintains uniform visual and interactive elements across menus and
gameplay to create a seamless experience.

Error Handling: Offers clear and straightforward messages to help players understand
and resolve any issues they encounter during gameplay.

Performance Optimization: Ensures the game operates smoothly on various devices,
minimizing lag or crashes to deliver an enjoyable experience.

Feedback Mechanisms: Provides visual and audio cues to guide players' decisions and

indicate progress or potential hazards effectively.

Reliability Requirements
Stability: Ensure the game operates smoothly with minimal crashes or shutdowns for
uninterrupted gameplay.
Fault Tolerance: Handle in-game errors gracefully to prevent disruptions and allow
players to continue without major setbacks.
Data Integrity: Safeguard player data, such as progress and settings, from loss or
corruption.
Session Persistence: Regularly save the game state to ensure players do not lose
progress during unexpected interruptions.
Error Logging: Continuously monitor for system issues and log errors to facilitate
prompt fixes and improve overall performance.
Reliability Across Devices: Ensure consistent performance across different devices,

regardless of hardware variations.
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2.5.6. Maintainability/Supportability Requirements

Modular Codebase: Utilize a well-structured and modular codebase to simplify maintenance,
updates, and future expansions.

Documentation: Provide comprehensive and clear developer guides to support easy
onboarding and consistent implementation.

Version Control: Employ Git to manage code changes efficiently, enabling seamless
collaboration and tracking of updates.

Automated Testing: Implement automated tests to identify and resolve defects early in the
development cycle.

ClI/CD Processes: Use Continuous Integration and Continuous Deployment pipelines to
streamline builds, testing, and releases.

Error Logging: Enable real-time error monitoring to proactively address issues and maintain
optimal game performance.

Support Channels: Offer multiple channels, such as email and forums, for timely and effective

user assistance.

2.5.7.  Portability Requirements

Cross-Platform Compatibility: Ensure seamless gameplay across both iOS and Android devices,
providing a consistent experience for all players.

Device Compatibility: Optimize the game to run efficiently on a wide range of mobile devices,
from high-end to lower-spec models.

Network Adaptability: Adjust gameplay features to perform well under varying network
conditions, ensuring a smooth experience even with unstable connections.

Localization Support: Offer multiple language options to make the game accessible to a global
audience.

Offline Mode: Enable offline gameplay, allowing players to enjoy the game without requiring an

internet connection.
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2.5.8. Efficiency Requirements

Resource Utilization: Optimize resource usage to reduce battery consumption while maximizing
performance, delivering smooth gameplay without overloading device resources.

Loading Times: Ensure minimal loading times for quick transitions between game sections,
enhancing the overall user experience with reduced wait times.

Memory Management: Effectively manage memory usage to prevent leaks and crashes, ensuring
stable performance across a variety of devices.

Rendering Performance: Optimize graphics rendering to maintain consistent frame rates and
visual quality, creating an immersive and visually engaging experience for players.

Data Efficiency: Reduce data usage during online interactions, ensuring minimal impact on

network bandwidth while maintaining smooth gameplay.

2.6. Domain Requirements

Zombie Behavior: Simulate realistic and unpredictable zombie actions.
Environmental Realism: Create immersive post-apocalyptic landscapes.
Weapon Variety: Include diverse and realistic survival tools.

Survival Ethics: Promote strategic and resourceful gameplay.

Player Engagement: Ensure replayability with engaging features.

Continuous Improvement: Regularly update and optimize the game.
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Chapter 3: Use Case Analysis

3.1. Use Case Analysis

Registration

Player

necessary information
like username, email, and
password.

| Use Case ||Actor|| Description || Preconditions || Postconditions
The player creates an .
piay . The account is
account by entering The player launches
Player successfully

the game for the
first time.

registered, allowing
the player to log in.

The player logs into their

The account is

The player accesses

Customization

Player

skins, or modifications to
improve gameplay.

Logging In Player|laccount to access the . their saved progress
gging y already registered. P .g
game. and starts playing.
The player starts a single- The player progresses
Single-Player Plaver player survival session, [|[The player is logged||in the game, earns
Survival ¥ exploring environments ||linto the game. rewards, and unlocks
and fighting zombies. new content.
The player customizes Weapon .
play . P o The customized
Weapon weapons with upgrades, |[customization

features are
unlocked.

weapon is equipped
and ready for use.

Achievement

The player completes
specific objectives or

The player engages
in gameplay and

The achievement is

. Player|[ ", : unlocked, and rewards
Unlocking milestones to unlock meets required
. o are granted.
achievements. criteria.
. The player The feedback is
The player reports issues . .
Feedback . . encounters a bug, |[submitted for review
.. Player||or provides suggestions .
Submission . glitch, or has by the game
for improvement.
feedback. developers.
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3.2. Use Case Model

| Feature

||Actor||

Description

“ Steps

Register Account

Player

The player creates a new account
to access the game.

1. Player enters registration
details (e.g., username, email,
password).

2. System validates the provided
information.

3. Player’s account is
successfully created.

Log In

Player

The player logs into their existing
account to access the game.

1. Player enters login
credentials.

2. System verifies the
credentials.

3. Player gains access to the
game.

Start Single-
Player Survival

Player

The player initiates a single-player
survival session.

1. Player selects single-player
mode.

2. Player chooses starting
equipment and resources.

3. Player begins the survival
session.

Customize
Weapon

Player

The player customizes their
weapons for better performance.

1. Player accesses the weapon
customization menu.

2. Player selects the weapon to
customize.

3. Player modifies the weapon
with upgrades, skins, or
attachments.

Unlock
Achievement

Player

The player unlocks an in-game
achievement by completing
specific tasks.

1. Player completes a milestone
or task during gameplay.

2. System recognizes
achievement completion.

3. Player is rewarded with in-
game recognition or items.

Submit Feedback

Player

The player provides feedback or
reports issues encountered during
gameplay.

1. Player opens the feedback
submission form.

2. Player enters details about
the feedback or issue.

3. Feedback is submitted for
review by the game developers.
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Chapter 4: System Design

The system design for Apex Hunt: Zombie Apocalypse encompasses the architecture and
components that enable its functionality. It includes the client-side application for gameplay and
databases for storing user information, game progress, and configurations. Security measures
are implemented to safeguard user data and prevent unauthorized access. The system is
designed for efficient offline functionality, with optional online features for updates and
feedback submission. Continuous integration and deployment pipelines support rapid updates
and optimizations, ensuring a stable and responsive gaming experience across various devices

and platforms.

4.1. Architecture Diagram

Android asi ;?.
Unity 1 D
9 B
@ ios

Firebase

Apex Hunt

Game Game Engine Devices Back-end

e Game: The main application that players interact with, providing the user experience and

gameplay mechanics.
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e Game Engine (Unity): Handles core functionalities such as graphics rendering, physics
calculations, and overall game logic. Unity compiles the game for various platforms,

enabling compatibility with Android and iOS devices.

Devices:
e Android/iOS: Mobile platforms supported by the game, allowing users to play on their

preferred devices.

Connectivity/Network Layer:
e Connection: This layer handles the real-time data flow between the game and the
backend. It ensures smooth synchronization for features such as leaderboard updates,
event tracking, and in-game purchases. The connection allows players to securely store

their progress and access personalized features.

Back-end Layer:
e APl & Services: The back-end provides essential functionalities, including player
authentication, game state management, and progress tracking.
e Server: The scalable cloud infrastructure ensures reliable and secure data processing for
all players, even during peak activity.
o Database: This component stores critical data, such as player profiles, game progress,
achievements, and weapon unlocks, ensuring a tailored experience for each player.
Data Flow
The arrows labeled "Connection" represent the data communication pathways between the
game on Android and iOS devices and the backend services. These pathways enable secure data

management, real-time updates, and a smooth gaming experience.
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4.2. Class Diagram

GameManager

- level: int
- score: int
- playerHealth: float

Player

+ StartGame()

+ EndGame()

+ PauseGame()
+ UpdateScore()
+ ManageHealth()

- health: float
- speed: float
- weapon: Weapon

Zombie

+ moveForward()
+ moveBackward()
+ stop()

+ turnRight()

+ turnLeft()

+ Attack()

+ Heal()

- health: float
- damage: float
- speed: float

+ MoveTowardsPlayer()
+ AttackPlayer()
+ TakeDamage()

Weapon

- hame: string
- damage: float
- ammo: int

+ Shoot()
+ Reload()
+ Aim()

PowerUp

- type: string
- effect: string

Obstacle

+ ApplyEffect()

- position: Vector3
- type: string

Environment

+ BlockPath()
+ Destroy()

- terrainType: string
- obstacles: List<Obstacle>
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4.3 Sequence Diagram

Last_Update: datetime
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Game Menu Game Controller Zombie Manager Zombie
Player : : : }
Start Game ! I I ‘
L | | |
> | | |
| | |
| | |
| | |
find zombies() | | |
By
P | |
| |
display zombies I |
.l |
g \
|' attackZombie(target)
|
|
|
I I takeDamage()
| |
| | |
| | |
| | |
| | |
| |
| |
| |
| |
| |
| |
| |
| |
update status | |
(ommmmm e | |
show status | I
_< ________________ | |
4.4 Entity Relationship Diagram
'd Player ) Id Game Session N 4 Location A
PlayerID: int GameSessionlD: int LocationID: int
Usemame: varchar(255) PlayerlD: int Name: varchar(255)
Email: varchar(50) |- == e e LtocationiD:int pPOO----"""7=7"7°7 [ Address : varchar(50)
First_Name : varchar(255) T Start_Time: datetime . Description: varchar(255)
Create_Date: datetime End_Time: datetime AN Last_Update: datetime
Last_Update: datetime . Last_Update : datetime '
_ K g "
1 S N
1 , '
1 . N
R : :
! v
! \
'd Weapon ) ; \
’ 1 Al
WeaponlD: int S ( Zombie A ' I Score A
Name: varchar(255) L ZombielD: int ' ScorelD: int
Damage: int Name: varchar(255) *. GameSessioniD. int
Range: int Health: int =~ Points: int
Last_Update: datetime Damage: int Last_Update: datetime
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4.5 Activity Diagram

Player

-~
v

Game Menu

~ Level Selection

Weapon Selection

Game Play

Yes No

\ Is Target J
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Chapter 5: Implementation

The implementation of Apex Hunt: Zombie Apocalypse involves translating the design and
specifications into functional code. This process focuses on developing the client-side application
for gameplay and integrating databases to manage user information, game progress, and
configurations. Developers follow best practices to ensure code quality, modularity, and
scalability, allowing for smooth updates and future enhancements. Rigorous testing is conducted
to verify the functionality and performance of all features, ensuring a stable, immersive, and

responsive gaming experience across a wide range of devices.

5.1. Important Flow Control/Pseudo codes

Flow control and pseudo codes in Apex Hunt: Zombie Apocalypse define key sequences for
gameplay and system functionalities. These include player movement, interaction with the
environment, and zombie behavior algorithms. Pseudo code snippets outline logical steps for
survival mechanics, such as scavenging, combat, and resource management. Flow control
ensures smooth transitions between game states, such as menu navigation, gameplay sessions,
and end-of-session outcomes. These essential components govern the core functionalities of

Apex Hunt: Zombie Apocalypse, enhancing its immersive and engaging survival experience.

5.2. Components, Libraries, Web Services and stubs

Apex Hunt: Zombie Apocalypse integrates various components, libraries, and services to support
its functionality. Components include the client-side application for gameplay and databases for
storing user data and progress. Libraries, such as graphics engines, enhance visual rendering,
while utility libraries support gameplay mechanics and optimization. Optional web services
enable features like authentication, updates, and feedback submission. Stubs are used during
testing to simulate external dependencies, ensuring smooth integration and functionality. These
elements form the backbone of Apex Hunt: Zombie Apocalypse, delivering a seamless and

immersive survival gaming experience.
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5.3. Deployment Environment

The deployment environment for Apex Hunt: Zombie Apocalypse includes the infrastructure and
platforms necessary to host and run the game. It leverages app stores like Google Play Store and
Apple App Store to make the client-side application accessible to mobile users. The deployment
process supports optional online features, such as updates and feedback submission, while
ensuring the game is optimized for offline functionality. Continuous integration and deployment
pipelines automate updates and improvements, ensuring a seamless and reliable gaming
experience. This deployment setup is designed to support the efficient operation of Apex Hunt:

Zombie Apocalypse across various devices.

5.4. Tools and Techniques

Game Engine: Unity Engine for game development.

Programming Languages: C# for coding Apex Hunt: Zombie Apocalypse.

Graphics Design Tools: Adobe Photoshop, Blender, or Maya for creating artwork and 3D models.
Integrated Development Environment (IDE): Visual Studio for coding and development.

Quality Assurance (QA) Tools: Unity Test Framework for testing and ensuring game quality.

5.5. Best Practices / Coding Standards

Consistent Code Style: Follow standardized coding conventions for improved readability and
collaboration.

Modular Design: Structure code into manageable, reusable modules for easier maintenance and
scalability.

Descriptive Variable Names: Use meaningful, clear variable names to enhance code
understanding.

Comments and Documentation: Include well-structured comments and documentation for

clarity and ease of future maintenance.
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Error Handling: Implement robust error handling mechanisms to ensure stability and a smooth
user experience.

Code Reviews: Regularly conduct code reviews to maintain high-quality standards and identify
potential improvements.

Testing and TDD: Use automated testing and Test-Driven Development (TDD) to validate code
functionality and prevent defects.

Performance Optimization: Identify and optimize critical code paths to improve efficiency and
reduce resource usage.

Version Control: Use Git for collaborative code management, ensuring version tracking and
efficient teamwork.

Security Considerations: Proactively address security vulnerabilities to protect user data and
ensure safe gameplay.

Code Refactoring: Continuously refactor code to improve structure, readability, and
maintainability.

CI/CD: Implement Continuous Integration and Continuous Deployment (Cl/CD) pipelines to
automate the build, test, and deployment processes for faster and more reliable development

cycles.

5.6. Version Control

Git Repository: Set up a Git repository to store all code and assets securely.

Branching Strategy: Use separate branches for features, bug fixes, and releases to ensure clear
development workflows.

Commit Guidelines: Enforce descriptive and clear commit messages to track changes effectively.
Code Reviews: Require code reviews before merging any changes to maintain code quality.
Continuous Integration (Cl): Automate the build and testing processes using Cl tools to ensure
consistent integration.

Issue Tracking Integration: Link code changes with task management systems or issue trackers
for better coordination.

Tagging Releases: Mark significant releases with version tags to track and manage game updates.
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Collaboration Workflow: Establish guidelines for resolving conflicts and coordinating
development efforts across teams.

Backup and Disaster Recovery: Implement data backup and disaster recovery plans to prevent
data loss.

Security and Access Control: Enforce strong access control mechanisms and authentication

protocols to protect code and assets.
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Chapter 6: Testing and Evaluation

This chapter outlines the comprehensive testing approach implemented to ensure that Apex
Hunt: Zombie Apocalypse delivers a stable, high-performance, and immersive experience across
all supported platforms. A variety of testing methodologies are used to validate gameplay,
functionality, and system reliability. The following sections detail the different testing techniques
employed to enhance the game's stability, meet design specifications, and provide an optimal
user experience. Through these strategies, potential bugs are minimized, and the overall quality

of the game is ensured before its release.

6.1. Use Case Testing

Each core functionality of Apex Hunt: Zombie Apocalypse is thoroughly tested to ensure smooth
gameplay across various scenarios. Key use cases, such as single-player survival sessions, weapon
customization, and optional online features, are assessed to verify that they meet design

specifications and provide the intended immersive experience.

6.2. Equivalence partitioning

Input classes are categorized to ensure thorough testing of various game interactions, such as in-
game purchases and menu navigation, while avoiding redundancy. This approach enables
systematic validation of different gameplay inputs, improving the reliability of the user interface

and in-game transactions.

6.3. Boundary value analysis

Boundary testing focuses on input extremes within Apex Hunt: Zombie Apocalypse, particularly
in areas like score calculations and player limits. This process helps identify potential issues that
may arise during edge-case scenarios, ensuring stable performance across gameplay sessions

with varying player activity and input loads.
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6.4. Data flow testing

This testing approach monitors the flow of critical variables, such as player status, zombie
behavior, and equipment usage, within the game code. It ensures efficient and accurate data
handling for survival mechanics, combat interactions, and resource management during

gameplay, minimizing potential disruptions.

6.5. Unit testing

Key components such as zombie Al, environment rendering, and player mechanics are isolated
and thoroughly tested. Each module’s performance is validated to ensure core functionalities,
like movement algorithms and combat controls, operate as intended and meet performance

standards.

6.6. Integration testing

Modules are tested together to verify their combined performance, particularly in graphics,
zombie Al, and sound systems. This ensures that all game components work cohesively,
confirming that complex sequences, such as combat scenarios and resource management,

function smoothly across devices.

6.7. Performance testing

The game’s frame rate stability, memory usage, and resource consumption are tested under
various operational conditions to ensure a seamless experience. Tests focus on load times, in-
game transitions, and responsiveness, ensuring that Apex Hunt: Zombie Apocalypse maintains

smooth performance across both Android and iOS devices.
6.8. Stress Testing

The game is tested under peak load scenarios, including maximum player capacity and high

levels of in-game activity during survival sessions. This process helps identify potential weak
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points, ensuring the game remains resilient under heavy demand and continues to perform

smoothly during intense gameplay.
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Chapter 7: Summary, Conclusion & Future Enhancements

7.1. Project Summary

The Apex Hunt: Zombie Apocalypse project created an immersive survival experience, combining
advanced graphics with realistic zombie Al for a compelling gameplay experience. This section
summarizes the journey, from initial concept to final deployment, with a focus on the project's

goals of realism, player engagement, and educational value.

7.2. Achievements and Improvements

Achievements include the successful implementation of realistic zombie behavior, dynamic
environments, and optional online features. The project also saw significant improvements in
performance optimization, platform stability, and integration of player feedback, resulting in a

polished and immersive gameplay experience.

7.3. Critical Review

While the project achieved its core objectives, some limitations were identified, such as the
potential for enhancing multiplayer dynamics and integrating more intricate environmental

interactions. These insights offer valuable feedback for improving future updates and iterations.

7.4. Lessons Learnt

Key lessons included the importance of modular coding for scalability, the challenges of
optimizing performance across platforms, and the value of effective teamwork in iterative
development. The experience has enhanced the team's skills in game design, testing, and project

management.
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7.5. Future Enhancements/Recommendations

Future enhancements could include expanding the variety of zombie types, adding
customizable gameplay elements, and refining Al for more challenging survival scenarios.
Additionally, implementing seasonal content updates and expanding social features will help

keep the game engaging and relevant for players.
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Appendix A: Information / Promotional Material

Game Overview
o Title: Apex Hunt: Zombie Apocalypse
e Genre: Zombie Survival Simulation
¢ Platform: Mobile (Android and iOS)
Description:
Experience immersive survival gameplay in a post-apocalyptic world. Scavenge for resources,
fight off zombies, and explore dangerous environments using realistic tools and strategies. Enjoy
a single-player mode filled with tense moments and challenges.
Key Features
¢ Stunning Environments: Explore abandoned cities, dark forests, and desolate wastelands
with dynamic weather.
¢ Realistic Zombie Al: Encounter zombies with lifelike behaviors and unpredictable
movements.
¢ Authentic Gear: Use realistic weapons and survival tools with customizable upgrades.
¢ Single-Player Mode: Engage in a gripping solo survival journey.
o Survival Ethics: Make tough decisions about resources, strategy, and morality in a world
overrun by zombies.
o Continuous Updates: Enjoy regular new content and seasonal events to keep the game
fresh.
How to Play
Getting Started:
o Download: Available on Google Play and the Apple App Store.
e Install: Follow the installation instructions.
¢ Create Account: Sign up to start your survival journey.
Gameplay Tips:

e Scavenge: Look for essential resources like food, ammo, and crafting materials.
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e Combat: Choose your weapons wisely and be prepared for intense encounters with
zombies.
e Strategy: Plan your actions based on the environment and zombie behavior to survive

longer.

A.1. Broacher

Apex Hunt: Zombie Apocalypse
Survive the Apocalypse, Hunt the Undead!

Overview:

“Apex Hunt: Zombie Apocalypse” offers an immersive survival experience where you must

navigate a post-apocalyptic world overrun by zombies. Explore diverse environments, from
abandoned cities to dark forests, while scavenging for resources and fighting off relentless

undead threats.

Key Features:

e Realistic Environments: Explore detailed, atmospheric landscapes with dynamic
weather and day-night cycles.

¢ Authentic Survival Gear: Equip yourself with realistic weapons and tools for combat,
crafting, and survival.

o Zombie Al: Face off against zombies with lifelike behaviors, requiring strategy and quick
thinking.

o Single-Player Mode: Immerse yourself in a gripping solo survival journey.

¢ Survival Ethics: Make tough choices on resources, strategy, and morality in a world
dominated by the undead.

¢ Continuous Updates: Regular content updates and seasonal events keep the gameplay

fresh and exciting.
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Why Choose Apex Hunt: Zombie Apocalypse?

e Immersive Gameplay: Stunning visuals and realistic zombie Al bring the post-
apocalyptic world to life.

e Strategic Survival: Use tactical decision-making and resource management to overcome
obstacles and outlast the zombies.

e Cross-Platform Compatibility: Seamless play across Android and iOS devices.

Join the Apocalypse!

Prepare for the ultimate survival challenge. Download Apex Hunt: Zombie Apocalypse today and

test your skills in a world overrun by zombies!

Available on:

e Android (Requires Android 8.0 or later)
e i0S

Contact Us:

¢ Website: www.apexhuntgame.com

e Support: support@apexhuntgame.com
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A.2. Flyer

Embark on the Ultimate Zombie Survival Adventure with Apex Hunt: Zombie Apocalypse
Are you ready to survive the apocalypse and face the undead like never before? Step into the
haunting world of Apex Hunt: Zombie Apocalypse and immerse yourself in a thrilling survival

adventure!

Features:
@ Explore Immersive Environments: Navigate through dangerous landscapes, from abandoned
cities to eerie forests, all filled with the threat of zombies and environmental challenges.
2 Face Realistic Zombies: Test your survival skills against zombies with lifelike behavior. Every
encounter with the undead will require strategy, stealth, and combat to stay alive.
<y Customize Your Gear: Equip yourself with a wide range of realistic weapons and survival gear,
tailored to your style and the challenges of the apocalypse.
& Single-Player Survival Mode: Face the zombie horde in an intense solo adventure where
every decision impacts your survival.
=~ Earn Achievements: Prove your survival skills by completing challenging missions and earning
prestigious rewards.
Join the Fight for Survival!
Get ready to face the undead and survive the apocalypse. Download Apex Hunt: Zombie
Apocalypse today and test your skills in a world overrun by zombies!
Available on:

¢ Android (Requires Android 8.0 or later)

e i0S
Contact Us:

e Website: www.apexhuntgame.com

e Support: support@apexhuntgame.com
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A.3. Standee

Welcome to Apex Hunt: Zombie Apocalypse!
£ Embark on a thrilling survival journey in a haunting post-apocalyptic world.

v Navigate eerie landscapes, scavenge for resources, and battle relentless zombies with
realistic survival gear.

& Test your skills, unlock achievements, and prove your resilience as you fight to stay alive.

=~ Survive the undead, adapt your strategy, and become the ultimate apocalypse survivor!

A.4. Banner

Apex Hunt: Zombie Apocalypse — Your Ultimate Survival Challenge!

2 Immerse yourself in eerie, post-apocalyptic environments filled with relentless undead

threats.
“«v Arm yourself with realistic survival gear and embark on intense, life-or-death missions.
& Navigate solo through a gripping survival experience where every choice matters.

=~ Test your skills, earn achievements, and rise as the ultimate apocalypse survivor!
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