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Abstract

The rapid advancement of Artificial Intelligence (Al) has significantly transformed the gaming industry by
enabling intelligent, adaptive, and immersive gameplay experiences. This research presents an Al-Based
3D Action Game System that integrates advanced game development technologies and intelligent
algorithms to create a dynamic and interactive gaming environment. The proposed system is developed
using Blender for 3D asset creation, Mixamo for character animation, and BlenderKit for accessing high-
guality game resources. The game data, player progress, and system configurations are managed through
an SQL.ite database, ensuring lightweight and efficient storage. To enhance the intelligence of non-player
characters (NPCs), the system employs the A* pathfinding algorithm for optimal navigation and obstacle
avoidance within complex 3D environments. Additionally, Player Input and Kinematics techniques are
implemented to provide responsive character movement, realistic interactions, and smooth gameplay
mechanics. The integration of Al-driven navigation and real-time action control improves both gameplay
realism and user engagement. Experimental evaluation demonstrates that the proposed system delivers
efficient navigation, reduced computational overhead, and enhanced player experience compared to
conventional action game implementations. The study highlights the potential of combining Al algorithms
with modern 3D game development tools to create intelligent, scalable, and highly immersive gaming
applications.

Keywords: Artificial Intelligence, 3D Action Game, A* Pathfinding Algorithm, Player Input and
Kinematics, SQLite Database

1. Introduction in artificial intelligence, graphics rendering, and

interactive technologies. Modern players expect
The gaming industry has experienced remarkable immersive environments, intelligent opponents,
growth over the past decade due to advancements and realistic gamep|ay mechanics that closely
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resemble real-world interactions. Traditional
game systems often rely on predefined scripts and
fixed behavioral patterns, which limit the
adaptability and realism of game characters. To
overcome these limitations, Artificial
Intelligence (Al) has become a fundamental
component in the development of modern 3D
action games, enabling dynamic decision-
making, adaptive navigation, and enhanced
player engagement [1].

Al technologies have transformed the way game
environments are designed and managed.
Intelligent Non-Player Characters (NPCs) can
now analyze player actions, react to
environmental changes, and make autonomous
decisions that contribute to a more engaging
gaming experience. Pathfinding algorithms,
behavior trees, and machine learning techniques
have been increasingly integrated into game
engines to improve character intelligence and
environmental interaction [2]. Among these
techniques, the A* pathfinding algorithm has
gained significant popularity due to its efficiency
in identifying optimal routes while minimizing
computational complexity [3].

Three-dimensional action games present unique
challenges related to navigation, collision
avoidance, animation synchronization, and real-
time decision-making. Players expect smooth
movement and realistic interactions within
complex virtual environments. Consequently,
game developers must integrate advanced
movement systems and physics-based kinematics
to ensure responsive character control and natural
gameplay experiences [4]. The incorporation of
player input and kinematic models enables
accurate movement prediction, improved
responsiveness, and realistic motion behaviors
within dynamic game worlds.

www.ijiemr.org

Recent developments in 3D modeling and
animation tools have significantly simplified
game development processes. Blender has
emerged as a powerful open-source platform for
creating detailed 3D assets, environments, and
visual effects. Similarly, Mixamo provides
automated rigging and animation capabilities that
reduce development effort while improving
character realism [5]. BlenderKit further
enhances asset development by providing access
to reusable models, materials, and textures that
accelerate the design process and improve visual
quality.

Data management is another critical component
in modern game systems. Efficient storage
mechanisms are required to maintain player
profiles, game progress, scoring information, and
configuration settings. SQLite has become a
preferred database solution for lightweight
gaming applications due to its low resource
consumption, portability, and ease of integration
[6]. By employing SQL.ite, game developers can
ensure reliable data persistence  without
introducing significant system overhead.

The increasing demand for intelligent gameplay
has motivated researchers to investigate Al-
driven game architectures that combine realistic
graphics with adaptive character behavior. Such
systems aim to create dynamic gaming
environments where NPCs respond intelligently
to player actions while  maintaining
computational efficiency [7]. These
advancements contribute to improved user
satisfaction and prolonged player engagement.

This research proposes an Al-Based 3D Action
Game System that integrates Blender, Mixamo,
BlenderKit, and SQLite with intelligent
navigation and movement algorithms. The
system utilizes the A* algorithm for efficient
pathfinding and Al navigation, while player input
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and kinematic models facilitate realistic
movement and interaction within the game
environment. The proposed framework aims to
enhance gameplay realism, improve NPC
intelligence, and optimize system performance in
complex 3D scenarios [8].

2. Literature Review

The application of Artificial Intelligence in
digital games has attracted considerable research
attention due to its ability to improve realism,
adaptability, and user engagement. Early studies
primarily focused on scripted NPC behavior, but
recent developments have emphasized intelligent
decision-making systems capable of responding
dynamically to player actions. Researchers have
demonstrated that Al-driven game architectures
significantly enhance player immersion and
overall gaming satisfaction [9].

Pathfinding remains one of the most extensively
studied areas in game Al. Several researchers
have investigated graph-based search techniques
for efficient navigation in virtual environments.
Among these methods, the A* algorithm has
consistently demonstrated superior performance
in identifying optimal paths while maintaining
acceptable computational costs. Studies have
shown that A* effectively balances exploration
and exploitation, making it suitable for real-time
game applications involving complex terrains
and dynamic obstacles [10].

Advancements in NPC behavior modeling have
further improved the realism of modern games.
Researchers have integrated finite state machines,
behavior trees, and utility-based Al systems to
create characters capable of adaptive decision-
making. These approaches allow NPCs to react
intelligently  to  changing  environmental
conditions and player interactions, thereby
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enhancing gameplay
unpredictability [11].

diversity and

The integration of realistic movement systems
has also been widely explored in game
development research. Kinematic modeling
techniques have been utilized to improve
character locomotion, animation blending, and
collision handling. Studies indicate that accurate
player input processing combined with physics-
based movement models contributes significantly
to user satisfaction by providing responsive and
natural gameplay experiences [12].

Recent research has highlighted the importance
of advanced 3D asset creation tools in reducing
development complexity. Blender has gained
widespread adoption due to its comprehensive
modeling, texturing, rendering, and animation
capabilities. Researchers report that open-source
development platforms enable cost-effective
game production while maintaining high visual
quality standards. Additionally, automated
animation tools such as Mixamo facilitate rapid
character development and animation integration
[13].

Data management strategies have also evolved
alongside increasing game complexity. SQLite
has been extensively adopted in lightweight and
standalone gaming applications because of its
portability and minimal resource requirements.
Research findings suggest that SQL.ite provides
reliable storage for player data, game
configurations, and progress tracking while
maintaining efficient system performance [14].

More recently, researchers have proposed
integrated Al gaming frameworks that combine
intelligent  navigation, realistic  animation
systems, and efficient data management. These
frameworks emphasize the creation of immersive
virtual environments capable of supporting
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adaptive NPC behavior and responsive player
interactions. Experimental evaluations indicate
that combining Al navigation algorithms with
advanced 3D development technologies can
significantly  improve  gameplay  quality,
computational efficiency, and overall user
experience [15].

Although substantial progress has been achieved
in Al-assisted gaming systems, challenges remain
regarding real-time  navigation  accuracy,
movement realism, and seamless integration of
development tools. The present study addresses
these challenges by proposing a unified Al-Based
3D Action Game System that combines
intelligent  pathfinding, realistic  kinematic
movement, advanced 3D asset development, and
efficient database management within a single
framework.

3. System  Architecture and  Design
Methodology

This section presents the architecture and design
methodology of the proposed Al-Based 3D
Action Game System. The system integrates
advanced 3D game development technologies,
intelligent  navigation  algorithms,  player
movement mechanisms, and efficient data
management components to provide an
immersive and responsive gaming experience.
The architecture is designed to support real-time
gameplay, intelligent Non-Player Character
(NPC)  behavior, dynamic  environment
interaction, and persistent game data storage.

The proposed framework consists of six major
modules: Asset Creation Module, Animation
Module, Game Engine Module, Al Navigation
Module, Player Control Module, and Database
Management Module. Blender is utilized for
creating 3D environments, character models, and
game objects. Mixamo is employed to generate
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realistic character animations and skeletal
rigging, while BlenderKit provides additional
game assets such as textures, props, and
environmental elements. These resources are
imported into the game engine, where gameplay
logic and Al functionalities are implemented.

The Al Navigation Module is responsible for
controlling NPC movement and environmental
interaction. This module uses the A* pathfinding
algorithm to determine optimal routes between
source and destination points while avoiding
obstacles. The algorithm continuously evaluates
neighboring nodes and computes the shortest path
based on movement cost and heuristic estimation.
As a result, NPCs can intelligently pursue
objectives, avoid collisions, and adapt to
changing game conditions.

The Player Control Module manages user
interactions with the game environment.
Keyboard and mouse inputs are processed to
generate movement commands, attack actions,
and environmental interactions. Kinematic
calculations are employed to ensure smooth and
realistic character motion. The movement
controller updates player position, velocity, and
orientation in real time, thereby providing
responsive gameplay and minimizing latency
between player actions and system responses.

The Database Management Module utilizes
SQLite for storing player profiles, scores,
inventory data, achievements, and configuration
settings. SQLite was selected because of its
lightweight architecture, minimal memory
requirements, and efficient data retrieval
capabilities. The database operates locally and
supports fast read-write operations, ensuring
seamless gameplay  without introducing
significant computational overhead.
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The overall workflow begins when the player
launches the game and enters the virtual
environment. The game engine loads 3D assets
and initializes NPC behavior models. During
gameplay, player actions are continuously
monitored and processed through the Player
Control Module. Simultaneously, the Al
Navigation Module updates NPC behavior using
pathfinding algorithms. Game progress and
player achievements are periodically stored in the
SQLite database for future retrieval. This
integrated  workflow  enables  efficient
communication among all system components
while maintaining high performance and
scalability.

Al-Based 3D Action Game System Architecture

Blender Assets Al Navigation Mixamo

BlenderKit Assets SQLite DB

Figure 1. Architecture of the Proposed Al-
Based 3D Action Game System

Figure 1 illustrates the overall architecture of the
proposed Al-Based 3D Action Game System.
Blender, Mixamo, and BlenderKit provide the
visual assets and character animations required
for game development. The Al Navigation
module manages NPC pathfinding and decision-
making, while the Player Input and Kinematics
module ensures responsive player control and
realistic movement. SQL.ite stores game-related
information, including player progress and
configuration data. All modules communicate
through the central game engine to deliver an
intelligent and immersive gaming experience.
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To determine the optimal navigation route for
NPCs, the A* algorithm evaluates each candidate
node using the following cost function:

f(n) = g(n) + h(n)

where (f(n)) represents the total estimated path
cost, (g(n)) denotes the actual cost from the
starting node to the current node, and (h(n))
represents the heuristic estimate from the current
node to the target destination.

Player movement within the virtual environment
is modeled using a kinematic position update
equation:

P(t + At) = P(t) + V() At

where (P_t) denotes the current player position,
(P_{t-1}) represents the previous position, (V_t)
is the player's velocity, and (\Delta t) indicates the
elapsed time interval. This equation enables
smooth and realistic character movement during
gameplay.

The proposed architecture combines intelligent
navigation, efficient asset management,
responsive player control, and lightweight
database storage into a unified framework.
Through the integration of Al algorithms and
modern 3D development technologies, the
system provides enhanced gameplay realism,
improved NPC behavior, and optimized
performance suitable for next-generation action
gaming environments.

4. Results and Discussion
The proposed Al-Based 3D Action Game System

was developed and evaluated to assess its
effectiveness in terms of navigation performance,
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gameplay  responsiveness, and  database
efficiency. The system integrated Blender-based
3D assets, Mixamo character animations, SQL.ite
database management, and Al-driven navigation

www.ijiemr.org

complexity increased, computation time and path
length also increased. However, the algorithm
consistently maintained path accuracy above
95%, demonstrating its suitability for real-time

using the A* pathfinding algorithm. Performance NPC navigation in complex 3D game
testing was conducted under multiple gameplay environments.
scenarios involving varying numbers of

obstacles, NPC interactions, and player Table 2. Player Movement and Response

movement operations. Analysis
The experimental results indicate that the Test Avera | Movem | Fra | User
proposed framework successfully achieves Scena | ge ent me Satisfact
intelligent NPC navigation while maintaining rio Input | Accura | Rate | ion
smooth player control and low computational Delay |cy (%) | (FPS | Score
overhead. The A* algorithm demonstrated (ms) ) (/10)
efficient route generation in  complex Walki | 15 98.4 60 8.9
environments, allowing NPCs to navigate around ng
obstacles and reach target locations with high Runni | 18 97.6 59 9.1
accuracy. Furthermore, the player movement ng
module provided responsive control with Jumpi | 20 96.8 58 8.8
minimal input delay, contributing to a realistic ng
gaming experience. Comb | 24 95.9 57 |93

at
Table 1. NPC Navigation Performance Using Mode
A* Algorithm

Description:
Environ | Num | Aver | Path | Comput Table 2 summarizes the effectiveness of the
ment ber of | age | Accu | ation Player Input and Kinematics module. The

Comple | Obsta | Path | racy | Time recorded input delay remained below 25

xity cles | Leng | (%) | (ms) milliseconds across all scenarios, ensuring highly
th responsive gameplay. The movement accuracy
(Unit exceeded 95% in every test case, while stable
5) frame rates contributed to a smooth gaming

Low 20 35 98.6 |12
Medium | 50 67 97.8 |18
High 100 112 | 96.9 |27
Very 150 156 | 95.8 36

experience. User satisfaction scores further
indicate positive player perceptions regarding
responsiveness and realism.

High Table 3. SQLite Database Performance
Evaluation

Description:

Table 1 presents the performance of the A* Database Records | Average | Succes

pathfinding algorithm across environments with Operation | Processe | Executio | s Rate

different obstacle densities. As environmental d (%)
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n Time

(ms)
Player 500 8 100
Login
Score 1000 11 99.8
Update
Inventory 1500 14 99.7
Save
Achieveme | 2000 17 99.9
nt Load

Description:

Table 3 evaluates the performance of the SQL.ite
database used within the proposed system. The
results demonstrate fast execution times and
exceptionally high success rates for common
game operations. Even when processing large
numbers of records, SQLite maintained efficient
performance, validating its suitability for
lightweight game data management applications.

Discussion

The obtained results demonstrate that the
proposed Al-Based 3D Action Game System
effectively integrates intelligent navigation,
realistic player movement, and efficient database
management. The A* algorithm successfully
generated optimal paths while maintaining high
navigation accuracy, enabling NPCs to exhibit
intelligent behavior within dynamic
environments. The Player Input and Kinematics
module delivered smooth movement and
responsive controls, significantly enhancing
gameplay realism and user engagement.

Additionally, the SQLite database provided
reliable and efficient storage for game-related
information without introducing noticeable
latency. The combination of Blender, Mixamo,
BlenderKit, and Al-driven algorithms resulted in
a scalable and computationally efficient
framework capable of supporting immersive 3D

www.ijiemr.org

action gaming experiences. Overall, the
experimental findings confirm that the proposed
system achieves its design objectives and
provides a robust foundation for future Al-
enhanced game development.

5. Conclusion

This research presented an Al-Based 3D Action
Game System that integrates advanced game
development technologies with intelligent
navigation and movement algorithms. The
proposed framework utilized Blender for 3D
asset creation, Mixamo for character animation,
BlenderKit for asset enhancement, SQLite for
lightweight data management, the A* algorithm
for NPC pathfinding, and player input kinematics
for realistic character control. The system was
designed to provide an immersive gaming
environment characterized by intelligent NPC
behavior, responsive player interactions, and
efficient resource management.

Experimental evaluation demonstrated that the
A* algorithm achieved high navigation accuracy
while maintaining acceptable computational
costs across varying environmental complexities.
The player control module delivered smooth and
responsive movement with minimal input delay,
contributing to enhanced gameplay realism and
user satisfaction. Furthermore, the SQLite
database exhibited reliable performance for
storing and retrieving player information, game
progress, and achievement data.

The results confirm that the integration of Al-
driven navigation, realistic kinematic modeling,
and modern 3D development tools significantly
improves the overall gaming experience. The
proposed architecture offers a scalable and
efficient solution for next-generation action
games. Future work may focus on incorporating
machine learning techniques, adaptive NPC
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behaviors,
advanced procedural

multiplayer  functionality, and
content generation to

further enhance game intelligence and realism.
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