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[bookmark: _Toc216190951]Chapter1: Introduction
[bookmark: _Toc216190952]1.1 Introduction
The emergence of independent game design in recent years has presented several new opportunities for smaller-scale digital design projects that focus upon the intersection of creativity, experimentation, and expression. Within the context of an ever-expanding independent game design sector, the project "Midnight Journey" has been designed and implemented as a 2D platformer to test and evaluate new ideas in the area of game architecture, artificial intelligence, tiled-world design, and gameplay experience design. The project has been implemented in Python, utilizing the Pygame engine and the Tiled Map Editor, and is intended to serve as a design implementation of a variety of theoretical ideas derived from current research into the area of modern game design, with a focus upon the application of methodologies and systems design in the area of independent game design, and the potential for the implementation of structured design ideas into a complete and functional independent game design project.

[bookmark: _Toc216190953]1.2 Background and Context
The genre of the 2D platformer has proved to be one of the most long-lasting and influential in the realm of digital games. Despite their seemingly simplistic gameplay, they are notoriously complex in terms of careful mechanical optimization and well-designed feedback loops. Research into current trends in the design of 2D games has highlighted the significance of the issues of clarity and responsiveness in areas such as movement, animation, and hazard feedback [1]. Within the realm of the 2D platformer, the player experience derives not only from the visual environment but from a complex system of physics and AI calculation.
The educational value of games development in low-level engines, such as Pygame, has also been widely acknowledged. DataScientest points out Python-based development as an effective way to comprehend the basics of real-time computation, the concept of an event loop, and the logic of animation [2]. Contrary to large commercial engines that tend to mask internal mechanisms through abstractions, in Python, programmers are forced to implement important parts of the engine, such as physics processing, AI, and rendering, manually. Why this is important:

[bookmark: _Toc216190954]1.3 Rationale for the Project
The purpose of the project *Midnight Journey* is based upon a combination of both theoretical and practical foundations. Firstly, the project is a means through which some of the most important ideas in game design and artificial intelligence will be put into action. For instance, studies into the design of enemy AI commonly illustrate the importance of finite state machines in the design of learnable and scalable behaviors [1], [5]. The design of a wolf enemy AI that has states of idle, patrol, alert, chase, and attack give the project the chance to directly consider such ideas.
Likewise, studies involving 2D animation illustrate the effectiveness of sprite-based visual feedback in improving the gamer’s capability to read environmental and enemy actions [3]. The inclusion of multi-frame animations for both the player and the enemy will consider the current best practices in 2D visual communications.
Practically speaking, the project also investigates the current trends in independent game development practices, where developers find and leverage the strengths of available tools to fill the gap in the absence of full production capacity. For instance, the project utilizes a robust and versatile environment referred to as Tiled to create the tile map layers, place objects, and design animated tiles [6]. By doing this, the project adopts the widely practiced production pipeline where the visual design and the game concept are clearly differentiated.

[bookmark: _Toc216190955]1.4 Aim of the Project
The primary target of this project is to create a complete 2D platformer where the ideas of tile-based world design, animation mechanisms, and AI-based enemy interaction flow together in a modular design. The target of this project is to translate the ideas present in the literature of 2D design, AI modeling, and real-time rendering into a full working solution. The project will focus on the production of a working example, but it will also serve to increase the developer’s understanding of the mechanisms behind an interactive digital system.

[bookmark: _Toc216190956]1.5 Objectives of the Project
To achieve this aim, the project has the following five objectives:
1. Creating a tile-based level in Tiled incorporating the elements of layers, tiles with animation, boundaries for collisions, and metadata of objects for spawning.
2. For effective player movement functionality, such as acceleration, jumping, and gravity emulation, in accordance with the theory of game feel [7].
3. Design a finite state machine-based AI for the enemy, with the states to be idle, patrol, alert, chase, and attack based upon the latest AI design research work in area [1], [5].
4. To multi-frame sprite animation with a clear visual response to actions performed by the player and the enemies following best practices in 2D animation [3].
5. Creating a modular and scalable code structure that splits up concerns such as rendering, physics, animation, AI, and level loading to make it maintainable and extendable.
Objective: The Academic and Practical
These objectives satisfy literature and remain feasible in an independent development project.
These objectives provide a structural platform upon which project success will be measured in the later chapters.

[bookmark: _Toc216190957]1.6: Structure of the Report
The report contains a total of seven chapters.
Chapter 1 gives a description of the project, its aims, objectives, and academic context.
Chapter 2 presents a literature review of the most important topics in the design of two-dimensional games, animation, tile-based levels, parallax rendering, artificial intelligence, and indies.
Chapter 3 presents the methodology applied in the development process of *Midnight Journey* through design philosophies and tools, development processes, and testing methods.
Chapter 4 presents the technical design and its implementation methodology in terms of architecture and in-depth descriptions of the basic systems. Chapter 5 gives an assessment of the finished game concerning its performance, usability, and accomplishment of objectives. Chapter 6 presents conclusions and recommendations for development in the future. Chapter 7 contains a personal perspective about the learning experience, issues in technologies, and professional development. 

[bookmark: _Toc216190958]Chapter 2: Literature Review
[bookmark: _Toc216190959]2.1 Introduction
The literature review will serve to provide the conceptual and theoretical basis upon which the construction of the 2D platformer "Midnight Journey," written in Python and utilizing the libraries 'Pygame' and 'Tiled,' will be based. As the industry of independent game development grows and scope, an increasing number of scholarly and technically oriented sources point to the need for a focus upon design tenets, procedural approaches, animation theory, and artificial intelligence models in the construction of small-scale computer games in the 2D format. The need for the current literature review is to provide a synthesized focus upon the current debates and trends oriented to 2D platformer design, tile map-based world design, parallax effect rendering, sprite animation, and AI state machines in the construction of the project in a manner that provides a synthesized theoretical basis for the work and its design tenets that will be implemented in the project spanning the years from 2020 to 2025.

[bookmark: _Toc216190960]2.2 Theory and Player Experience in 2D Game Design
The importance of clarity, responsiveness, and perceptual feedback in the design of two-dimensional games has been widely discussed in the literature. Jagdale [1] highlights the fact that platform games are notionally driven by the readability of affordances, and by “visual or spatial signs that are overtly refer to actions that a player should perform upon the environment.” The affordances in platform games include distinguishable platforms, hazard markers, and responsive boundary lines in the character movements. Unreadable affordances in the game will result in frustration for the player, and readable affordances will improve decision-making and flow in the game [1]. The tiles and hazard markers in the Midnight Journey should be readable by the player briefly, and this constitutes the center of the user experience in the game.
Contemporary scholarly work improves this tenet by relating the issue to psychological learning paradigms regarding mastery achievement. Scientist Data Scientist [2] states that the player discovers skills through gradual increase of challenges and learning through repeated experiences and feedback loops to enhance expertise. The above notion is like the reward and challenge cycle in the MDA (Mechanics and Dynamics-Aesthetics) framework, where the interaction of the mechanics results in dynamic experience and emotional experience of satisfaction and tension, respectively. The MDA model upheld the fact that platformers need an experience design and testifies to that fact. The reward and challenge experience in a platformer is formed by levels, enemy, and platform actions, and Midnight Journey aims to facilitate this via experience design through levels.

Another popularly referenced term is “game feel,” describing the control touch the player experiences. The effect of control touch to the player is emphasized in Creemers [7] to include acceleration forces, friction, jump height, and air control in defining the feeling of smooth control flow to the player. Studies referring to the importance of games underscore the importance of tightly controlled physics in platform games to maintain flow, thus throwing the challenge to the implementation of accurately controlled jump mechanics in the Midnight Journey to match theoretical expectations of how the jump should feel to the player.

[bookmark: _Toc216190961]2.3 Tile-Based Level Design and World Construction
Tile-based systems are an essential element in the development of a 2D game, and current literature confirms their effectiveness in terms of supporting scalability, modularity, and efficiency in terms of performance. Tuusjärvi [6] mentions Tiled as one of the most flexible map editors because of its multi-layer functionality, the capability to work with animated tiles, and its robust object metadata functionalities. Tile-based environments are effective in creating a clear delineation between the content and the logic in terms of design and architecture. This allows developers to design and work with environments irrespective of the programming code.
Current studies emphasize the importance of tile maps in creating spatial coherence. By employing a grid-based design, it is possible to maintain spatial coherence in movements, collisions, and AI movements. Pav [5] states that a tile-based design makes AI movements simpler because tiles provide a natural boundary in terms of AI patrols and movements. The same concept has been applied in the implementation of artificial intelligence in the Midas software “Midnight Journey,” where the AI movements of the wolf character are defined in terms of level patrols via the Tiled object layer.
Another area where animated tiles are gaining importance is in environmental storytelling. According to Data Scientist [2], the animation of water, fire, or vegetation is added to create the illusion of motion and enhance atmosphere and dangerous signs. Players making decisions based on visual elements tend to make their decisions depending on the same factor, and animated tiles occupy both aesthetic and functional roles in the sense that the design of the midnight journey animates the water tiles to represent deadly hazards.
Moreover, tile-based construction allows for effective memory management and rendering. Since tiles are reusable instead of loading unique textures, the number of draw calls made by the games is minimized, putting less pressure on the GPU. Though Pygame is not GPU-enabled like its contemporary counterparts, it has remarkably taken advantage of tile batch rendering and its reliable pipeline. This aligns with an assessment in the gaming industry that tile systems work best in the case of 2D games with a constant environment size.


[bookmark: _Toc216190962]2.4 Sprite Animation and Visual Feedback
Sprite animation has a crucial role in determining the aesthetic and functional aspects of a 2D game. Alexander [3] presents how animation supports emotional expression, character visibility, and player understanding in terms of temporal expressions. In a platform game, the animation state conveys the action intention, where idle states emphasize neutrality, walk states declare the absence of threat, and the attack states declare a sense of danger. The above states are important for cognitive processing and reaction time, especially in coordinating actions with the threat.
Current animation theory also stresses the need for optimized sprite sheet design. Indeed, according to Creemers [7], an optimally ordered sprite sheet with uniform frame rates is crucial in terms of improving the aesthetic quality and reducing the cognitive load. The frame rate determines the speed, weight, and intensity of the action, which are attributes of the emotional and mechanical qualities of the animation. For the application to the game "Midnight Journey," animation will be applied to illustrate character identity and mechanical actions like "patrolling" and "attacking."
Another important area of study and implementation is parallax backgrounds. Alexander [3] states that parallax involves a “layered approach to creating a sense of depth through the relative motion of the layers to the background.” The result is a pseudo-3D environment that enhances the richness of the environment in terms of visual interest without increasing the CPU load. O’Leary’s contribution to the parallax phenomenon [4] includes its implementation in applications where the aim is to improve user interaction and engagement, and this effect has been noted in various studies to be crucial in the immersion factor of 2D games. The parallax design in *Midnight Journey* consists of six layers to create a dark and moody environment suitable to the narrative while keeping gameplay clear and unambiguous.

[bookmark: _Toc216190963]2.5 Artificial Intelligence and Finite State Machines (FSM)
Artificial intelligence is an essential element in current gameplay design, especially in those domains where the action follows a foreseeable pattern of the enemy and the player has the capability to understand and master the difficulty level. Finch and O'Connor (cited in Pav [5]) emphasize that the action of the enemy should be deterministic and understandable to provide equity and maintain the level of strategic complexity. The finite state machine (FSM) architecture has been widely used in current AI in the domain of 2D games because of its simplicity, modularity, and understandability. FSM defines a behavior in terms of states like idle, patrol, chase, and attack, and the transition from one state to another happens according to well-specified conditions.
The importance of naturally correlating with the platformer genre in terms of the cyclical nature of the movements and attack patterns of the enemies has been stressed by Jagdale [1]. This reflects the intellectual concept of procedural rationality, the predictability of rules of action and reaction according to the environment and the cognitive capacity to recognize and interact with those rules to produce rational action. The Mid Journey game reflects the intellectual concept of the FWSP model through the transitions the wolf character goes through in its states of idle, patrol, alert, chase, and attack.
Modern studies that examine the process of creating indie games also highlight the need to design AI systems that are iterative in nature. This is because, according to Pav [5], AI should be designed in a way that allows the developer to introduce new behaviors into the system without disrupting the previously working functionality. This is where FSMs score well because developers can simply add new states to the current system in order to consider states of stunned, scared, injured, and enraged AI agents without needing to change the decision engine at all.
The combination of FSMs and animation systems adds to the clarity of the process. By correlating behaviors to states of animation, a clear and unbroken connection for the player is made between the graphical and mechanical elements in the game environment.
The design of the wolf in the game "Midnight Journey" incorporates this correlation in the design to make the changes in states trigger corresponding changes in the animation to provide the correct cues to the player.

[bookmark: _Toc216190964]2.6 Python, Pygame, and Technical Frameworks for Indie Development
The popularity of Python in indie and educational communities has been widely reported in the past years in the available literature. Data Scientist [2] has listed Pygame to be a robust platform to start learning the basics of developing a game, while its flexibility in terms of implementation levels and a learning curve is quite acceptable to its users. The basic functions include the following: rendering, event handling, collision detection, and sprite animation.
Creemers [7] shows how the connection made possible by tools such as Tiled allows a developers’ process where the programmer splits the application into logic and content development. The splitting of the application into logic and content development is in line with software design best practices, where developers value maintainability and scalability above all else. The crucial functionality in the application is provided by Tiled, and the application is developed in Python to handle the physics, logic, and rendering of the game. Jain [8] highlights how developing a game entirely from the ground up in Python promotes an in-depth understanding of the systems involved. Instead of the likes of Unity and Unreal, where ready-made physics and animation systems are supplied to the programmer, a programmer in the world of Pygame must design their own systems to handle their movements, states, and collisions. This Adds to an in-depth understanding of the basic programming tenets and computational problem-solving skills taught in the MIDNIGHT JOURNEY project through projects such as parallax scrolling, tile collisions, and AI states.
The literature has also acknowledged the fact that the restrictions of the Python programming language, especially a possible loss of performance, should be addressed through effective design decisions. Tile culling, batch rendering sprites, pre-loading assets, and eliminating unrequired computational operations are some strategies that work to overcome issues associated with performance. The design of the architecture in the “Midnight Journey” game includes strategies to perform the rendering of visible tiles and pre-process animated frames.

[bookmark: _Toc216190965]2.7 Parallax Rendering & Environmental Depth
The parallax rendering process is also widely cited in scholarly and scientific publications in the context of immersion in 2D digital environments. Alexander [3] explains that the use of parallax phenomena in the movement of the background layers with varying speeds creates the illusion of depth in the human vision process by simulating the parallax phenomenon that occurs in human vision.
O’Leary continues to elaborate upon this by illustrating the way in which parallax effects in web design correlate to the same fundamental cognitive elements that are applied within the design of game environments. “Layered motion directs the viewer’s attention, establishes atmospheric perspective, and conveys spatial organization.” The theoretical basis of parallax thus rests within the marrying of visual perception and design, along with the element of motion. This direct application is also relevant within the context of “Midnight Journey” with its six layers of parallax clouds and mountains, adding to the nocturnal feel and immersion of the theme.
Secondly, studies also emphasize the mechanical implications of parallax in games. For instance, if the implementation of parallax is misleading in terms of scaling, parallax values, and variations in timing, it might end up hindering the player or even concealing important information in the foreground. The notion fits the usability heuristic of games that emphasize the need for contrast, clarity, and priority in visual organization. The parallax effect in the game “Midnight Journey” appears to follow the heuristic in that it maintains a clear distinction in the background layers and those that form the foreground tiles, which are crucial in the game mechanics.
[bookmark: _Toc216190966]2.8 Indie Game Development Practices and Production Methodologies
The independent development of games has also emerged as a notable area of focus for academia, wherein analyses involve workflows and processes, creativity within constraints, and iterative design paradigms. The fact is that indies work in resource-constrained environments, and this favors flexible and iterative workflows that focus on agility and rapid prototyping and iteration in design and development.
Data Scientist [2] states that “lightweight engines and frameworks such as Pygame make experimentation a rapid process, and developers are able to test their mechanics and refine their systems based on the results.” The need for rapid prototyping emerges in the academic literature on the production of games, where the rapid prototyping of games has been cited as a factor in keeping the creative process moving and preventing stagnation in the technical elements of the project. The need to rapidly test and refine the tile map, AI, and physics settings in the Midnight Journey game allows the project to implement a rapid prototyping methodology in its production process. Studies on workflows for indies also illustrate the crucial function of auxiliary level editors like Tiled in the process. Tuusjärvi [6] states that the significance of incorporating level editors into the process cannot be overstated and simply translates to the capability to offload the job of designing the world to the graphical tool, thus enabling the programming side to focus solely on system architecture.
Academics also point to the significance of personal expression in indie games. Though such elements are not always explicit in smaller platformers, the processed and unique aspect of tile-based levels, character animation, and AI pattern design encompasses a clear creative stamp. _Midnight Journey_ encompasses this in terms of its custom sprite animation, unique enemy AI designs, and its very own night concept based on the artistic design of the developer.

[bookmark: _Toc216190967]2.9 Summary of Key Themes
The literature explored in this chapter reveals a number of important themes that form the basis of effective 2D platformer design: Clarity, responsiveness, and perceptual readability form the basis of player engagement and are supported by affordance and game feel paradigms [1], [7]. Tile-based systems offer structural coherence, scalability, and efficiency, and tools such as Tiled offer metadata-driven design solutions [5,6]. Sprite animation promotes functional clarity and expression, thus adding to aesthetic and mechanical unity [3], [7]. The finite state machines provide a scalable and deterministic model of the enemy AI, thus following the ideas of fairness, mastery, and procedural rationality [1, 5]. Python and the Pygame libraries facilitate conceptual learning and a modular structure. They provide an accessible and adequately powerful platform for independent developers [2],[7],[8]. The parallax effect improves the sense of three-dimensional environment presence and immersion if it is rendered properly in accordance with the visual hierarchy rules [3, 4]. Together, these themes form the theoretical basis for the design and implementation decisions made in the project. This chapter provides a critical framework in which the execution of a modern-day 2D platformer is linked to the realm of academia and the resultant project that will be discussed in the following section.

[bookmark: _Toc216190968]Chapter 3: METHODOLOGY
[bookmark: _Toc216190969]3.1 Introduction to Methodology
This chapter outlines the methodology that has been implemented in the construction of "Midnight Journey," a 2D platformer made in Python with the assistance of the "Pygame" module and the "Tiled" tool. Since the project falls into the category of development-based research, the methodology will be related to software engineering and prototyping processes that consider the design of systems and testing methods in the context of developing a game. The purpose of this chapter will be to address the methodology implemented in the project and how it is connected to the relevant scholarly and practical literature in creating a game.

[bookmark: _Toc216190970]3.2 Research Approach: Development-Based Method
Development projects break the mold of traditional empirical and theoretical studies in that they focus on the development of a functional artifact and its assessment in terms of its qualities. Based on the literature in digital design, development-based studies are suited for projects whose focus is the development of a functional system, and their output is not data-driven but based on a working system.
For the project of Midnight Journey, the rationale behind the choice of the development methodology is since the resultant project will be a complete and functional platformer that incorporates user physics, enemy AI, tile map-based levels, and animation systems. The importance of development methodologies in academia has been highlighted in the fact that through such methodologies, researchers are able to test design paradigms by functioning and testing them in a way that offers results impossible to gain through theory alone [2].

[bookmark: _Toc216190971]3.3 Software Development Methodology: Iterative and Agile Principles
Because the complexities involved in the various gameplay systems are interrelated and complex in nature, the project followed an iterative and Agile-inspired development methodology. Agile-based development processes promote the ongoing development of the project in a circular manner, along with testing and refinement, making them ideal for creative and technically complex fields such as the development of games and software applications.
The process of developing "Midnight Journey" was a well-defined cycle:



1.Initial Prototyping:
The early prototypes centered upon basic interactions and functionality such as character movement, gravity, and tile interaction. The prototypes proved the basic elements of functionality before adding levels of complexity.
2.Incremental Feature Integration:
Each new feature, be it the AI gameplay, the sprite animation, the parallax backgrounds, was developed in blocks. Until each element had basic functionality, it was tested and incorporated into the full system.
3.Continuous Testing and Revision:
Observations gathered through testing helped to improve jump mechanics, collision detection, and AI transitions. The continuous testing and improvement process resembles Agile processes, where rapid response to change and focus on user experience are stressed.
4.Versioned Development
The project structure in breakable Python files allowed independent modification of the systems in a manner that prevents dependent failures and facilitated rapid iteration.
The iterative approach became crucial in addressing uncertainties involved in the development of games, such as adjusting the physics of movements and the difficulty levels of the enemies.

[bookmark: _Toc216190972]3.4 Tools and Technologies
Python and Pygame
Python was chosen because of its presence in the learning environment, the simplicity and readability of the code, and its usability in learning how to make games in an educational setting. The importance of the module, according to Data Scientist, is its popularity as an introduction to basic real-time systems such as rendering, events, and collisions for those learning to code and hobby developers [2]. Simplicity allowed complete control of the environment in terms of physics, animation, AI, and rendering paths.
Tiled Map Editor
Tiled was the primary tool used in the construction of the game environment. The tile layers, animated tiles, and object metadata in Tiled make the tool a flexible asset in the construction of an independent game environment [6]. The application of Tiled in the project made the creation of levels a separate activity from programming.

Sprite and Animation Pipeline
The characters and enemies in the game featured sprite sheet animation, and best practices, as discovered in the literature, to enhance clarity and facilitate feedback [3]. Frame editing and refinement tools assisted in ensuring correct animation timing to facilitate smooth transitions in the states of behavior.
Supporting Tools
Other software, like graphical software and debugging tools, added to the development process with the aim of preparing assets and optimizing code. The process of incorporating the software into the development process reflects how the modern indie developer works.

[bookmark: _Toc216190973]3.5 System Design Methodology
The internal structure of “Midnight Journey” was designed through the application of the ideas of modularity and the “separation of concerns.” The importance of proper architectural boundaries in making systems scalable, maintainable, and easier to debug has been reiterated in numerous works of academic literature.
Modular Architecture
The project was broken into separate modules:
· Rendering Module: Handles the graphical output of tiles, characters, and parallax layers.
· Logic Module: Simulations in physics, movement execution, and resolving collisions.
· AI MODULE: Implemented finite state machines for enemies.
· TMX loader: Parsed Tiled maps, tilesets, animations, and object metadata.
By doing so, the design facilitated the evolution of each system separately without undermining the integrity of the entire project.
Finite State Machine (FSM) AI
The choice of FSMs to model the behavior of the enemy wolves was based on their predictability, readability, and scalability, according to Jagdale and Pav [1], [5]. The design allowed the use of five states: idle, patrol, alert, chase, and attack states, whose transitions are determined by well-defined rules. The methodology of the FSM prevents nondeterminism, which is important in a platformer environment.
Tile-Based World Design
Based on the principles discussed in tile-based design literature, the map was implemented in a discrete tile form for improved space-based attributes and easier implementation of the logic for collisions [6]. 
[bookmark: _Toc216190974]3.6 Data Collection and Testing Methods
The testing process for “Midnight Journey” involved performance validation, gameplay balance, and user experience testing.
Performance Testing
The project involved the use of frame rate monitoring, tile culling verification, and stress testing with active enemies. This was to ensure the stable performance of the game while working under the constraints of the Pygame engine.
Gameplay and Usability Testing
Informal play testing was done with volunteers to give player feedback on responsiveness, difficulty, and readability of the environment and the enemies. Changes in jump height, detection ranges of the enemies, and the boundaries of collisions were made based on the results of the play testing. 
Debugging and Error Analysis
Systematic debugging techniques and methods such as print tracing, the visual expression of the hit box, and the bit-by-bit testing of individual modules through unit testing strategies were thus followed in the development phase. 

[bookmark: _Toc216190975]3.7 Ethical and Professional Considerations 
Ethical issues involved in the process of developing a game relate to asset ownership, proper usage of tools, and the well-being of users. The assets applied in the development of “Midnight Journey” include those that are owned, licensed, and sourced from permissible sources in the open-source domain. For development ethics, the project involved effective communication of danger and enemy actions to avoid issues of unequal gameplay experience. Issues relating to accessibility, such as readable tiles, color contrast, and interaction patterns, were also considered. 


[bookmark: _Toc216190976]3.8 Methodological Limitations
Despite the careful design, the methodology was limited by certain constraints. Since it was a solo project, its development was restricted by the constraints of time, the availability of resources, and artistic skill. The fact that Python had performance issues meant that things like tile culling and the pre-processing of animation were necessary for optimization. It was also limited because user studies could not be conducted. 

[bookmark: _Toc216190977]Chapter 4: Design & Implementation
[bookmark: _Toc216190978]4.1 Introduction
This chapter will provide a thorough investigation into the design and implementation of “Midnight Journey”, a 2D platformer developed using Python, the “Pygame” library, and the “Tiled Map Editor.” The chapter will describe the design of the game engine, tile-based world system, rendering process, player controls, artificial intelligence routines associated with the “enemies”, animation routines, and optimization techniques utilized throughout the project. The implementation will make use of the best-known practices known through literature associated with the design of games, artificial intelligence, animation routines, and parallax effects [1]-[7]. The chapter will provide a technical perspective into how the theoretical methods explored in the project implementation relate to the project code through referencing implementation modules such as “main.py”, “tmx_loader.py”, “render_system.py”, and the scripts in the “entities/” directory.

[bookmark: _Toc216190979]4.2 System Architecture Overview
The architecture of *Midnight Journey* is based on a module architecture that focuses on the ideas of "separation of concerns," scalability, and maintainability. The entire system is further split into several interrelated subsystems, each of which works independently but shares information through clearly defined interfaces. The individual subsystems in the architecture include the game loop, input management, the rendering engine, tile map loading, physics and collisions, animation, and the artificial intelligence module.
The global control flow pattern starts in the `main.py` file, where the application initializes the graphical interface, calls `tmx_loader.py` to read the map file into the game map, creates a player object from the `entities/player.py` module, spawns the "wolf" enemies from the `entities/wolf.py` module, and kicks off the global game loop.
The pattern described above reflects the typical structure in the production environment, where the engine handles global control, and separate modules handle a specific domain activity, such
The game loop is responsible for coordinating update operations for any in-game object and the order in which they will be rendered. At the same time, the system architecture is designed to handle dynamic loading of content, object spawning, and animation processing in a flexible manner using data structures. The importance of scalable architecture is underscored in the works of researcher AI et al., with the provision of a modular design that prevents the stability of the project from being adversely affected in cases where changes are made in any module [12]. The architecture made it possible to add new functionalities in the form of enemy AI, tile animation, and parallax scrolling in the Midnight Journey project without the need for changes in its architecture.

[bookmark: _Toc216190980]4.3 Game Loop and Core Engine Systems
The game loop is the basic framework through which all temporal and interactive processes in *Midnight Journey* occur. Based upon well-acknowledged frameworks for interactive simulations, the game loop has three essential steps per frame: input processing, state update, and rendering. All the steps are implemented in the *main.py* file, in which the keyboard input is processed through the Pygame events, and the actions of the player and AI objects take place.
The updating phase involves the application of delta-time operations to ensure coherent gameplay irrespective of the frame rate. This is in line with the literature review results concerning game design, where the need for frame rate independence in the simulation process has been cited to enhance an optimal gameplay experience and predictability of the control mechanism [17]. The update process of the enemies in the game also occurs in this phase through the state transition operations present in the architecture of the finite state machine in the file *entities/wolf.py*.
The process of rendering is handled by the Render System class in the `render_system.py` file. The order in which the background layers, tile layers, animated tiles, enemies, and the player character are rendered promotes a visual hierarchy order. The process of rendering is performed with the application of a camera offset depending on the player’s current position, giving the effect of a scrolling environment. Tile culling is applied to enhance rendering efficiency by rendering tiles that fall within the limit of the screen size, a commonly recommended guideline while performing optimization in 2D games.
Moreover, the design ensures the independence of the game logic and the rendering process. This best practice in design aligns with ideas in current literature regarding the design of game engines, where the process of rendering should in no way affect either the simulation or the logic of decision-making [12]. Thus, the game loop in “Midnight Journey” offers a clear and flexible design.

[bookmark: _Toc216190981]4.4 Tilemap Integration & TMX Loader
Tile-based levels are the backbone of the level design in *Midnight Journey*. The interaction of the game with the Tiled maps is handled in the TMXLoader class in the *tmx_loader.py* module, a module responsible for the extraction of tile layers, animated tile definitions, collisions, spawn points, object information, and tileset data from the *.tmx* files.
The loader finds tile global IDs (GIDs), tileset associations, and tile flip flags denoted in the Tiled map and generates the collision map represented as arrays, upon which the player and enemy physics systems depend on their movements.
Commenting on the importance of decoupling the content and logic components in a project to facilitate scalability and thus the capacity to make changes to the level map design without necessarily making alterations to the engine code, Tuusjärvi has noted: The engine also allows for the implementation of animated tiles, for example, the water tile. The process involves the loading module decoding the animated tiles in Tiled and converting them to a format suitable for the rendering engine. The rendering engine then proceeds to iterate through the decoded frames at a predetermined rate to produce vivid environmental animated effects. The implementation of animated tiles in the engine offers an effective means of creating animated visual effects in a 2D environment, according to Data Scientist [2]. The object layers in the .tmx file contain metadata information such as the player spawn point, the enemy spawn points, the patrol bounds, and the hazard areas. All the above properties have a direct effect on the gameplay and the AI functionality of the enemies. For example, the wolf patrol areas stored in the Tiled software are read by the TMXLoader and implemented in the entities/wolf.py file to limit the movements of the enemies in the different states of patrol action. 

[bookmark: _Toc216190982]4.5 Player Controller Implementation
The player character, realized in *entities/player.py*, is one of the most complex elements in *Midnight Journey*. The significance of responsive and precise character control, defining the player experience based on flow and difficulty, has been emphasized in each study concerning the 2D platformer genre in academia [17]. The player controller designed in the project rests on the fundamentals of "game feel theory," character movements, and physics resulting from collisions.
The following are the systems the controller handles: horizontal movement, jumping, gravity, collision, state switching, and combat events. The velocity variables handle the horizontal movements based on the input provided with each frame to the controller. The velocity is capped to avoid unrealistic acceleration, in accordance with best practices put forward in literature concerning 2D game physics. The jumping system involves applying an impulse to the player when they are on the ground.
The effect of gravity is achieved by constantly accelerating the velocity downwards until a terminal velocity is reached. The work of Creemers [17] highlights the fact that in platformers, the physics engine should favor gameplay experience over realism, a guideline which has been taken into consideration while developing the project. The collision detection algorithm involves checking tiles surrounding the player’s box and adjusting the player’s position to avoid penetration and keeping the player on the ground instead of floating in mid-air. The tile collision algorithm is preferred in academia regarding predictability and efficiency in a 2D environment, making it suitable for the constraints of the Pygame engine [15].
State transitions control the animation and behavioral responses. The player switches states according to the movement vectors and command input. The states include idle, run, jump, fall, and attack states, each of which is a sprite animation controlled by the animation module. This aligns with the guidelines for visual communications in animation, where the need to use animation for aesthetic and mechanical reasons has been emphasized [3]. The game controller also has an attack hitbox that allows the player to attack enemies in a certain area around the player. The hitbox is dynamically computed based on offsets from the player's position and orientation.

[bookmark: _Toc216190983]4.6 Enemy AI Design and FSM Implementation
The presence of the enemy wolves is a crucial part of the challenge element in "Midnight Journey," offering dynamic gameplay dependent upon the actions of the player character. The AI implementation for the wolves, described in the file *entities/wolf.py* in the code repository, employs a finite state machine design with clearly distinguished states: idle, patrol, alert, chase, attack, and cooldown.
FSMs are strongly recommended in literature for the implementation of enemy actions because of their transparency, expandability, and simplicity of debugging [1], [5]. Jagdale [1] classifies FSMs as ideal for settings where reliable and deterministically acting systems are desired, making it an ideal programming choice for platformers.
The idle state of the character in “Midnight Journey” represents a low-energy state where the wolf performs ambient actions. The “patrol” state mobilizes the character to move between a “left” and “right” boundary marked in the Tiled map. Upon the appearance of a player within a certain detection area, the character switches to the “alert” state and animates a preparation phase followed by the “chase” state.
Within the state of chase, the wolf moves quickly towards the player, changing its direction in real-time. When the wolf reaches the attack range, the attack state is triggered, where the damage effect is applied to the player’s health system. The cooldown state, resulting from the attack action, prevents repeated attacks in a short period of time, thus applying a rule of fairness—the importance of applying the rule of AI fairness is discussed in the literature [5].
The ranges for patrols, detection, and attacks are made flexible using parameters to adjust the ranges according to the design level, and the design independence featured allows spatial modifications to AI through the metadata object in Tiled, thus expressing design recommendations to separate content and logic in AI implementation [16].

[bookmark: _Toc216190984]4.7 Animation System
The animation process is achieved through the implementation of a modular subsystem responsible for character sprite sheet animation, frame rate application, flipping, and tile animation. The entire process is made possible by the application of update functions across the entities to increase the frame counters based on the passed time periods, an aspect that aligns with the guidelines discussed in animation studies to make the process readable in terms of gameplay [13].
Both the player and the wolf object contain an animation dictionary where the keys are the states, and the values are the corresponding animation frames. The frames are processed into their respective Pygame surface objects in the initialization phase to enhance efficiency. The animation system selects the correct frame based on the passed time and the respective state speeds to make the run faster than the idle states, according to Creemers [7].
Environmental animation, in the form of animated water tiles, is managed through the data harvested from the Tiled map through the TMXLoader. The TMXLoader offers a sequence of tiles that form a frame, and the engine cycles through this sequence at a preset interval. This helps in creating dynamic elements in the environment without taxing the CPU because the engine relies on the memory-loaded tiles instead of calculating the tiles frame by frame. Scholars consider environmental animation to increase spatial density and convey danger cues [2], and this resonates with the implementation of animated water tiles to convey danger in the gameplay of *Midnight Journey* because the tiles serve this purpose.
The process of directional animation is facilitated through the turning of sprite frames to the left when the characters are facing the left side. This prevents the repetition of artwork in the process of left-directional actions while aligning with the animation theory in terms of frame economy and readability.

[bookmark: _Toc216190985]4.8: Rendering System and Parallax Background
The rendering pipeline, described in the source code file `render_system.py`, handles the process of putting each graphical element in the correct order and applying the offsets for the camera while the player moves through the environment. The layers and steps in the order rendered include the background tiles first, followed by the tile layers, animated tiles, and finally the entities. 
The parallax backgrounds are an important element in the aesthetic identity of *Midnight Journey*. The six levels of parallax images scroll at proportional speeds to the movements of the camera, where the farther levels scroll much more slowly than the closer levels. According to parallax theory in academia, layer movements increase the sense of depth, the environment, and the cohesion of the theme [13, 14]. The employment of parallax backgrounds in the project enhances the nocturnal theme and the engagement factor without any effect on the gameplay. 
The system also incorporates tile culling for better performance. The tiles that fall within the camera view are rendered in each pass because only those tiles are in view. Tile culling is a widely recommended optimization in analyses concerning the performance metrics of a 2D engine, especially those written in Python. 
The rendering system has been designed to make the animation process, the tile map, and parallax layers run in a synchronized manner when working at a resolution of 1920 x 1080 pixels. The literature stresses that graphic coherence plays an important part in aesthetic design and usability and understanding by the player alike [3]. 

[bookmark: _Toc216190986]4.9 Testing, Debugging, and Performance Optimization
Testing and optimization activities remained critical to the development of Midnight Journey throughout its life cycle, and they contributed to the correctness, stability, and playability of the application. The project applied testing iteration loops in an Agile way, where the implementation of new functionality was followed by testing and optimization in the next versions if needed. Given that the application has several interrelated functionalities, such as animation, physics, AI, and tile rendering, test each functionality and its interaction with other functionalities separately.
Gameplay and Usability Testing
“Initial testing of gameplay functionality targeted the responsiveness of character movements and the usability of the environment,” and the testers “highlight the need for reliable jump trajectories and acceleration and the visibility of the boundaries of collisions, and these issues are adequately reflected in the literature concerning the quality of a game’s feel.” The testers reported that the early prototypes had too low jump height and too little air control, and modifications to the upward velocity, gravity, and acceleration of entities/player.py were made in response to this.
Environmental readability has been evaluated for the capacity to promote players to naturally recognize platforms, dangers, and guides in the environment. Changes in the design of tiles and the design of the animation feature allowed the environment to be easier to read. The literature stresses how environmental affordances should be clear to provide an ideal experience to the players [16].
AI Behavior Testing
Wolf AI testing involved monitoring state transitions and making sure that the AI acted according to the expected conditions. More debugging tools were incorporated to make it easier to understand the AI-hit box, AI-patrol area, and AI-detection ranges. The wrong AI transitions, such as the AI switching directly from chase to idle, were fixed in the entities/wolf.py file by altering the thresholds.
Fairness, a concern in AI development that has been explored in many current studies [5], was also assessed in the project. The test results proved that the wolves did not cause unavoidable damage and that attack ranges correlated with visual cues.
Collision and Physics Test
The focus in the collision testing involved making sure the player character could not run through the tiles or get stuck in a corner. Tile collisions needed a great deal of testing, especially in areas with slopes, edges, and jump tiles. The result of the debug overlays was the depiction of the tiles used in the collisions to ensure proper alignment of the Tiled map to the engine’s grid for the collisions. The problems "pixel discrepancy falling" and "floating corners" were solved by readjusting the alignment of the bounding boxes and the priority of the collision resolution order (horizontal first and then vertical).
Performance Profiling
Python execution speed issues in graphical applications made performance optimization a crucial element right from the start. Profile analyses demonstrated that the dominant consumer of frame time was rendering operations. Tile culling in render_system.py helped to decrease the number of tiles to be rendered and thus left only the visible tiles for painting and guaranteed the elimination of hidden tiles in the rendering process. Reducing the number of calls to draw functions, backed up by the literature in 2D optimization, has been shown to be the most effective way to increase the performance of tile-based games [12].
The animation performance was enhanced through the pre-loading and coaching of all the sprite frames, instead of animating them through dynamic computation. The animated water tiles were optimized through the utilization of frame surfaces and the global animation timers to avoid repeating calculations.
The parallax in the game was also optimized through the recalculation of scaled layers to prevent scaling at runtime. All the optimizations combined to provide stable performance at a resolution of 1920 x 1080 pixels.
Debugging Methods
Using print statements to find and remove bugs, the graphical depiction of the hit box, the inspection of the game frame by frame, and the employment of temporary graphical overlays to show the AI states, the frame number, and physics values. The last two practices reflect the best practices in academia, where the importance of making hidden variables explicit while testing an interactive system has been stressed [13].
[bookmark: _Toc216190987]4.10 Summary
This chapter has presented an in-depth review of the design and implementation approaches applied to the design of the Midnight Journey. The review started with an introduction to the architecture of the modular system and explained how the interaction of the various special modules, such as the game loop module, TMX loader module, rendering engine module, animation module, and AI module, results in an integrated experience within the gameplay system. The importance of the technical aspect of the prominent systems, such as the integration with tilemaps, physics engine implementation, enemy AI, animation management, and the parallax effect, has been emphasized in the chapter. The strategies for testing, debugging, and optimization to attain stable execution in a Python environment have also been discussed. The correspondence of the implementation of *Midnight Journey* to the studies in academia, such as the AI implementation in FSM [1], animation readability in [3], tile design in [6], and finally the principles of game feel in [7], has been well-established. 

[bookmark: _Toc216190988]Chapter 5: Evaluation
[bookmark: _Toc216190989]5.1 Introduction
The chapter will assess the efficacy of "Midnight Journey" in terms of its applicability to a development-oriented research project and will be based on the project goals, playing experience, functionality, and implementation of the design. The issues concerning methodology and applicability will be considered in the recommendations for improvement in the development process, based on the latest trends in current literature concerning the design of a 2D project, artificial intelligence, usability, and the feeling associated with games [1]-[7].

[bookmark: _Toc216190990]5.2 Evaluation of Project Objectives
Objective 1: Creating a tile-based level map in Tiled
This aim was fully accomplished. The final implementation of Midnight Journey utilizes tiled maps, animated tiles within the water, collision grids, and metadata for objects regarding hazards and enemy routes. The work satisfies the design guidelines discussed in the literature review; wherein tile-based maps are cited for their excellent modularity and readability [6]. The utilization of the object layers in the software allowed proper implementation of the spawn point and hazard area in the Tiled and the engine accordingly.
Objective2: Implementation of responsive player movement
The aim of the project has been met through better physics modeling, considering the force of gravity, jump arc physics, and velocity smoothing in the *entities/player.py* module. By trial and adjustment through playtesting, physics of the movement has been tuned to align with the ideal practices of 'game feel' [7]. The current system has made the gameplay responsive to control input, behaves predictably in terms of movement, and has reliable collision management.
Objective 3: Design of FSM-based Enemy AI
The enemy wolf has a full finite state machine with states idle, patrol, alert, chase, attack, and cd. AI movements are deterministic, following thresholds for detection and attack ranging from the recommended best practices in academia to make the AI transparent and fair in their actions [1, 5]. Boundaries of the patrols are simply taken directly from the Tiled Metadata to ensure the full achievement of the goal of the objective.
Objective 4: Integrating Multi-frame Sprite Animations
Animations in the player and the enemy work well, adding to the visibility and expression. The environment animation, especially the animated tiles in the water, add to the immersion in the environment. The concept fits a study supporting the need to make animation readable in a 2D environment [13]. The aim has thus been achieved.

Objective 5: Development of Modular and Scalable Architecture
The system architecture, ranging from the themed modules in files such as render_system.py, tmx_loader.py, to the named modules in the entities/ folder, promotes the functionality of extending the system easily. The project satisfies this objective in its entirety.

[bookmark: _Toc216190991]5.3 Evaluation of Gameplay and User Experience
The gameplay analysis involved responsiveness of controls, level readability, difficulty balance, and engagement. Through user testing, the resultant control system is natural and intuitive, in line with theoretical guidelines for platformer movement sensitivity [7]. The users found the jump height, acceleration, and collision detection to be similar in different circumstances, and this is important in developing a feeling of trust in the game physics.
Environmental readability is also assessed to be positive. Clear separation of the layers for the decorative and the colliders allowed for clear distinction in the platforms and the hazards, and other objects in the environment, following the findings by Jagdale in his perceptual study [10]. The animated water effect successfully indicated danger to the players.

[bookmark: _Toc216190992]5.4 Evaluation of Technical Systems
Performance
The performance stayed stable in terms of the resolution at 1920×1080 pixels after the optimization process was conducted. Tile culling, animation catching, and the pre-scaling of parallax layers resulted in a considerable increase in frame rate stability. The above optimizations include best practices for the use of Python-based game engines
Tile Engine
The TMX loader proved to be versatile in handling tiles, animated frames, and metadata. The collision grids matched well with the player’s bounding box, thus proving the correctness of the map parse logic.

Animation System
Animation timing and state transitions worked well. Frame cycling and proper flipping helped in creating readability and immersion qualities, following best practices in the theory of animation design [13].
Artificial Intelligence
The Wolf AI based on the FSM processed deterministically, meaning that there were no random jumps in states. The attack logic was properly synced with the frame rate of the animation, making it impossible to score cheap hits, following the recommendations of Pav regarding a predictable AI [15].
Rendering Pipeline
The rendering system dealt with parallax layers, entity rendering, tile maps, and animated tiles efficiently. The composition of the scenes maintained a coherent visual form and adhered to the tenets of academia concerning the topics of depth, contrast, and hierarchy [20],[19].

[bookmark: _Toc216190993]5.5 Limitations of the Final Product
Despite the achievement of most of its objectives, there are some limitations:
1. The number of available enemy types is low, leaving little variation in the
2. No advanced physics elements like slopes and platforms that move to add more mechanical complexity to the environment.
3. Lack of sound design, diminishing the emotional and immersion qualities.
4. Restricted level scale, because of the constraints of both time and the inherent nature of Python programming.
5. Lack of accessibility options such as colorblind modes and difficulty settings.
Such shortcomings are normal occurrences in solo projects and in no way undermine the educational significance of the project.

[bookmark: _Toc216190994]5.6 Recommendations for Future Work
Future improvements might include:
· Adding new FSM states for enemy variants.
· The inclusion of moving platforms, collectibles, and boss battles.
· Sound effect and adaptive music integration.
· Adaptable difficulty levels based on the results of player modeling studies.
· Improving Accessibility through Scalable User Interfaces and Alternate Controls. 
· Migrating to a hardware-accelerated engine (such as Godot Engine and Unity) for large-scale levels Such additions provide a deeper and more complex gameplay experience. 



[bookmark: _Toc216190995]Chapter 6: Conclusion
[bookmark: _Toc216190996]6.1 Overview
This chapter brings to a close the development-oriented research project *Midnight Journey* and provides an overview of the most important accomplishments and lessons learned from the process of creating a full and functional 2D platformer based upon the application of ideas and concepts derived from the latest thoughts in the area of game design studies, centering upon tile map design, finite state machine artificial intelligence, parallax scrolling, animation design, and character control theory in the development of a complete computer game in Python with the *Pygame* engine and the *Tiled* map editor.

[bookmark: _Toc216190997]6.2 Summary of Achievements
All the objectives stated in chapter one have been accomplished in the project, and the last objective of creating a tiled world through the software "Tiled" has really been achieved to my satisfaction since the work involved the design of a complete tile-based world with the inclusion of parallax layers, tiles for collisions and hazard areas, and animated water.
The objectives described in Chapter one has been accomplished in the project, and the last objective, the development of a tiled world through the "Tiled" software, has been accomplished to my satisfaction through the work involved in creating a complete tile-based world featuring parallax layers, tiles for collisions and

[bookmark: _Toc216190998]6.3 Reflection on Limitations
Despite the success, the project was limited by the constraints associated with independent development. The performance issues in the Python programming environment limited the size and complexity of the levels and the graphical elements represented in the project. The constraints of time allowed little capability to include variations in the levels of the enemies, complex interactions, and added functionality concerning sounds and narratives in the project. The constraints in User Accessibility and User Testing are limited in the project.

[bookmark: _Toc216190999]6.4 Final Remarks 
Overall, the *Midnight Journey* project represents success in the application of development-based research in game design and development. The project has managed to combine various theoretical and practical approaches in a coherent manner to gain insights into software architecture, player experience, and computational creativity. The experience has helped improve skill levels in terms of technical skills, problem-solving, and methodology to provide a solid basis for any further work in game development. 
[bookmark: _Toc216191000]Chapter 7: Reflective Discussion
[bookmark: _Toc216191001]7.1 Introduction
This chapter will offer a reflective view upon the learning that has occurred in relation to the development of the project "Midnight Journey." While the earlier chapters explored the project in terms of its value to the literature and its methodology, this section will consider the learning that has occurred in terms of the developer’s experiences and the implications of the project in terms of the developer’s aspirations in the future. Reflection is a crucial element of development-based projects and allows the learner to consider the project in terms of its own learning and skills that have been developed in the process of creating it.

[bookmark: _Toc216191002]7.2 Challenges 
During the project, several important challenges occurred, each adding to the learning experience.
The first large challenge was the issue of collision detection. The initial versions of the engine exhibited problems in corner sticking, tile clipping, and irregularities in handling air collisions. Fixing these issues entailed rebalancing the design of the collision system and incorporating a better tile-based algorithm for the detection of collisions.
The second issue involved performance optimization. Since Python is an interpreter and is not a hardware-accelerated language, the rendering of large tile maps resulted in frame rate issues in the initial prototypes. To rectify this issue, I added functionality to handle tile culling, frame caching, and pre-scaling of the background tiles.
The third issue linked to the synchronization of animation and the gameplay states: states. The need to ensure that the attack states of the enemy synchronized exactly with the damage windows added to the importance of temporal logic to responsive design.
Finally, the need to balance the difficulty level of enemies proved to be a challenge. It was a process to make the wolves both interesting and balanced to fight against. Nonetheless, I managed to understand how user experience influences the making of technical decisions.

[bookmark: _Toc216191003]7.3 Personal and Professional Growth
Apart from the skills I acquired, this project has been an important factor in my personal and professional growth. The development process has enhanced my skills for dealing with complex tasks, splitting a large issue into several components, and working consistently to achieve the goal.
I have in fact acquired the skill of persisting while debugging and overcoming seemingly impossible tasks.
Learning creatively, I realized the point where artistic and technical elements meet. Creating levels, animations, and parallax layers involved understanding composition, rhythm, and mood. This expanded my notion of visual language and enhanced my aesthetic experience of game artistry.
Professionally, the project has enhanced my documentation skills, the presentation of my ideas, and the use of scientific literature to support design choices. All these skills are crucial in software development, where documentation and design reasoning are pivotal.
Moreover, the project allowed the development of transferable skills such as critical thinking, planning, time management, and adaptability. All the above skills are important in computer science, in addition to the design of a game.

[bookmark: _Toc216191004]7.4 Conclusion of Reflection 
Throughout the process of creating Midnight Journey, the experience has been characterized by extensive learning and growth in terms of my skills and understanding of the design of games. The process has proved the importance of applying theory in academia to implementation, and it has formed a basis for my growth in software development and interactive media in the future. The skills I have learned, from AI model design to optimization methods, will inform my work in the future. 
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pygane. display.set_caption(“Midnight Journey")
clock — pygane, tine. Clock()
font - pygame. font. sysront(one, 24)

print("=" * c8)
Print(“3ATPYSKA WIPH...")
print("=" * 68)

# sarpyxaen don
bg_layers = Load_background_layers(8G_LAYERS, SCREENMIDTH, SCREEN HELGHT)

£F not 05 path.exists (X FILE):
rint(F X OBISKA: Sain xaprs {TWX_FILE}' We aien!")
pygane..quit()
return

# 3arpyxaen xapry
tax_loader ~ ThxLoader (THX_FILE)

# Coamaem cucremy oTpucosKH
render_system = Rendersysten(tnx_loader)

# Coanaen urpoka
Player = Player (tmx_loader. spawn_x, tmx_loader.spawn_y)

# Cosnaen sonkos.

wolves - [1
or spawn_data in MANUAL WOLF_SPAMIS:
try:

Wolf = oL (span data)
volves. append (wolf)

except Exception as ex
print(Fombxa cospammn soma: {e}")

# Cosnaen nero
gane_menu = Ganelenu(screen, SCREEN MIDTH, SCREEN_HELGHT)

# Ocwoswoil wakn
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# HEBNIII] GAPLEP (16080 niuKceneil)
WORLD_BOUNDARY - 15000

# omnanca
debug_info
rane_count - o
Start_tine - time.tine()
show_collisions - False
Show hitboxes - False

show vision - False
Tast_fps_update - start_tine

running = True
while rumning:
current_time = pygane. tine.get_ticks()
Tast._tine
1ast_tine - current_tine

# Oboansen arwraN KapTH
tme_loader. update_aninations (dt_us)

# Obroansen nero
‘gane_nenu. update()

# O6pacorka cotumui

or event in pygane.event.g<t():

1f event. type — pygane.QUIT:
running = FoLse

# OpaGaTssaen cotuTuA ewo
menu_action - game_menu.handle_event (event)

12 “restart’
# pecrapr wrps.
player.rect.x - tm_loader.spaun_x
player.rect.y = tm¢_loader. spaun_y
player.vx = ©

player.vy = o

Player_health = player.max_health

# nepecosazen sonkos

wolves - [1
for spawn_data in MANUAL_OLF_SPAMIS:
try:

Wolf = wolf (spawn_data)
wolves. append(wol)

except Exception as e:
orint(F"ombka cosaus sonka: {e}")

‘gane_nenu. nide()
print(*[GAE] Wrpa nepesanyuena”)

©11f menu_action — “main_menu”:
# 3nece oXHO ROGZBHTS nepexon 5 raasHoe AeHo
print(*[GAHE] Bosspar 5 Fraskoe mern”)
# 110K2 MOCTO CKpumaen Mo # PECTapTHA WDy
gane_nenu. hide()

# Pectapr urps (xax spemennoe peere)
player.rect.x - tme_loader.spaun_x
player.rect.y = tm¢_loader. spaun_y
player.vx = ©

player.vy = o

Player_health = player.max_health

# nepecosazen sonkos
wolves = []
for spawn_data in MANUAL_WOLF_SPAMNS:
try:
Wolf = wolf (spawn_data)
wolves. append(wol)
except Exception as e:
orint(F"ombka cosaus sonka: {e}")

€1if event. type == pygame.KEVOOMN
eI = R ameEE
i game_menu.active:
‘gane_nenu. nide()
elser
running = False
C1if event.key == pygame.K_F1:
current_fps_tine - time.tine()
1F current_fps_tine - last_fps_update > 0.5:
elapsed - current_fps_ine - start_tine
#ps - frame_count / elapsed if elapsed > © else o
debug_info = F7FPs: {fps:.1f}"
last_ps_update — current_fps_tine
C11F event.key == pygame.K_F2:
show_collisions - not show_collisions

print(F [DEBUG] Komnwawn: {'BKN' 1f show collisions else ‘BA'}")

print(7[DEaus] 3o swamocTa: {"BKN' if show vision else 'BKn'}")
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# ECTn men aKTUBHO - mponyCKaem Wrposyw noruKy.
1F not game_menu.active:

0=

# Obrosnerme wrpoxa
keys = pygane.key.get_pressed()
Player.handle_input(keys)

player.update(dt_ns, tme_loader.collision rects)

# NposepKa va KOCTIOKeHHE KOWA YPOSKA (TOTBKO ECTH Mo He BKTHEHO).
level_completed - Folse
for end_rect in tax_loader. level_end_rects:
1F player.rect. colliderect (end_rect):
‘gane_nenu. shou()
level_completed - rue
print("[GAHE] WrpoK AOCTHI. KoHua yposHal”
break

# ECu yposens sasepuen, MPOnYCKIER OCTAEHY AOTHKY
1F level_completed:
# NpOTyCKaeH 0BHOBTENHE OCTanLHOR JOTHKN £0 CAERYIETO Kazpa
pass
else:
# HEBWAIA SAPSEP - ve aen Wrpoxy yTH 33 16808 mixcened
1F player.rect.x > WORLD_BOUNDARY - player. rect.width:
player. rect.x - WORLD_BOUNDARY - player. rect.width
Player.vx = ©

# Nposepka aTakn Wrpoka no sonKkan
1F player.attacking and player.attack_box:
or wolf in wolvesl:
1F Wolf.check_player_attack(player.attack_box)

3F Wolf. take_danage(10):

‘wolves. remove(wolf)

# posepxa ra cneprs 8 sore
for water. rect in tmx_loader.water_rects:
1F player.rect. colliderect (ater._rect)
player.rect.x - tax_loader.spaun_k
player.rect.y = tmx_loader.spawn_y
player.vx = ©
player.vy = o
player. take_danage(19)
print[E] Wrpox yTomal™)

# Obrosnerme sonkos
For wolf in wolves|

danage = wolf.update(dt_ns, player.rect, tmx_loader.collision rects)

if damage > o:
player. take_danage (danage)
Print(F"[GARE] Wrpox nonyaun ypou: {damage}")

1F wolf.health « o
wolves. renove(wolf)
Pprint(f"[GAME] Bonk your!”)

# Kawepa (scerza obromnsen, Aaxe ecTW yposers Sasepacn)
camera _x = player.rect.centerx - SCREEN WIDTH // 2

oTPHCORKA -

Screen.fil1((40, 40, 60))

% oon
i be layers:

‘drau_background(screen, bg_layers, camera_x)

# kapra
visible tiles, aninated_tiles = render_systen.dra_tiles(screen, camera x)

# Konnuzmn xapTs

3¢ show_collisions:

“for coll_rect in tm_loader..collision_rect:
ol screen_x - coll_rect.x - camerax
1F RENDER_BUFFER < COLL Screen X « SCREEN_WIDTH + RENDER_BUFFER:

pygame. draw. rect (screen, (255, 0, ©),
(colL screen_x, coll_rect.y,
coll_rect.width, coll_rect.height), 1)

+ Bonku

or

Wolf in wolves:
WOLf. drau(screen, canera_x, show_vision or show_hitboxes)

# nrpox.
player.drau(screen, camerax, show_hitboxes)

# OTOBPAKEHE TONLKO FPS W KIABHE OTAABKH

ui_lines

1

for

4
“F1 - #PS | F2 - xonwsmn | F3 - xumbokcs | F4 - somr”,
"ESC - swxon/nponomuTs | H - soi sonKos”

1, line in erumerate(ui_lines)
text = font. render(Line, True, (255, 255, 255))
screen.blit(text, (20, 20 + 1 * 25))

# 7°S 5 neson sepxven yray

fps_text - font.render (F'Fps: {clock.get_fps():.19}", True, (108, 255, 180))

nax(e, min(canera_x, tax_loader.world width - SCREEN WIDTH))
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import pygame
mport. randon
mport math
#ron animations. eneay_aninator inport WolfState, Wolfanimator
fron config import (
WOLF_WALK_SPEED, WOLF_RUN_SPEED, WOLF_ATTACK DAWAGE,
WOLF_COLLTSTON_WIDTH, WOLF_COLLISTON_HETGHT,
WOLF_1_DETECTION_RANGE, WOLF_2_ DETECTION RANGE

)

class wolf:
def _init_(self, spawn_data):

SeLf.name ~ spawn_data["nane"]

SeLf-type = spawn_datal"type"]

# Noswua w pasweps
Self.rect = pygame.Rect(
spawn_datal"x"],
spawn_datal"y"],
WOLF_COLLISTON_WIDTH,
WOLF_COLLTSTON_HETGHT

)

# CooiicTea w3 spawn_data
properties = spaun_datal “properties”]

# naTpynuposane.
Self.patrol_left - Float(properties.et("patrol left”, sclf.rect.x - 108))
Self.patrol_right - floot(properties.get("patrol_right”, scif.rect.x + 108))

# Yoenunca uro patrol_left < patrol_right
5F self.patrol_left > sclf.patrol_right:
<eLf.patrol_left, scLf.patrol_right - <cLf.patrolright, soLf.patrol left

# 3ona obuapyxerun urpoka
if "detection_range” in properties:

seLf.detection range - Floot(properties["detection_range"])
elif self.name

seLf.detection_range
elif self.name = "Wol¥ 2

seLf.detection range.
else:

Zelf.detection range - 2000

# cropocru
se(f.walk_speed = FLoat (properties.get(*walk_speed”, WOLF_WALK_SPEED))
Self.run_speed = float (properties. get(*run_speed", MOLF_RUN_SPEED))

# 30na ara
self.attack_range
self.attack_damage = fLoot(properties. get("attack_damsge”, WOLF_ATTACK DAMAGE))

# Cocrontme.
self.state - Wolfstate.uALK
Self.facing right = True
Selfhealth = 1

Self.speed - scL.walk_speed
Self.target_x - <cL7.patrol_right

# Taiinepn
SeLfhowl_timer - random.randint (300, 7008)
Self.attack_cooldown

Self.1d1e_timer - o
SeLfhowl_anination_cycles - @
<eLf.max_howl_cycles.

# Annnaum
seLf.animator = WolfAninator()

+ Araa
self.attacking = False
Se(f-howling = False

 VBETUMENAS YUTEOKC: wapHna x2, sscoTa 3
hitbox width - WOLF_COLLISION WIDTH * 4 # x3 & wwputy.
hitbox_helght - WOLF_COLLISION_HEIGHT * 3 # <3 & sscoTy

SeLf.hitbox = pygame.Rect(
SeLf.rect.centerx - hitbox width // 2, # UewTpupyen 1o X
Self.rect.centery - hitbox_height // 2, # UenTpupyen no ¥
hitbox width,
hitbox_height

)

Print(f"/ Cosuan son ‘{self.name}': ({self.rect.x}, {self.rect.y})")
rint(F" Xumooxe: {Ritbox_width}x{hitbox height} (Guno {MOLF_COLLISION WIDTHx{WOLF_COLLTSION HEIGHTY)")

def update_hitbox(seLf):
"TOGHOBARET nosuL XHTEOKCa!
# XUTOOKC UENTPUPYETCA OTHOCHTERSHO SOMKa
SeLf.hithox. centerx - ScLf.rect. centerx
self.hitbox.centery = seLf.rect.centery

def is_player_in_range(sel, player_rect):
""TipOSepRET, HaXOINTCA TH TDOK. 5 30He OGHIpYXENHS'
Wolf_center - self.rect. center
player_center = player_rect.center

distance_x = abs(wolf_center[e] - player_center[e])
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distance_y = abs(wolf_center[1] - player_center[1])
return distance x < seL.detection range and distance_y < seLf.detection_range

update(seLf, dt_ms, player_rect, collision_rects):
="O6roBREHHE. BONKA™""

# Obrioansen Taiineps

SeLf-howl_timer - dt_ms

self.attack_cooldown = nox(e, self.attack cooldown - dt_ms)

# Nposepaen urpoKa 5 some obHapyXEHNS
player_in_range = self.1s player_in_range(player_rect)

# noruka cocronmui
iF self.attacking:
seLf.state - Wolfstate. ATTACK
self.speed = 0

3F self.animator.is_anination finished():
self.attacking = False

€lif player_in_range:
# Mrpox s sone obHpyKeHHS
1F seLf.houling:
seLf.howling = False
<eLf.howl_anination_cycles - o

distance_to_player - abs(player_rect.centerx - seLf.rect.centerx)

3F distance_to_player < self.attack_range and seLf.attack_cooldown < o:
# ATaxyen urpoka
self.attacking = True
seLf.attack_cooldown - 100
SeLf.state - Wolfstate. ATTACK
SeLf.facing right - player_rect.centerx > seLf.rect.centerx

return self.attack_damage
else:

# Npecreayen urpoxa

seLf.state - Wolfstate. RN

SeLf.speed - scLf.run_speed

SeLf.facing right - player_rect.centerx > seLf.rect.centerx

€Lif self.how]_tiner <= © and not seLf.houling:
# Haunracw soil
seLf-howling = True
SeLf-howl_animation_cycles
Self.state - WolFstate.HOWL
self.speed = 0

€lif self.houling:
# Npononxacw 0
self.state = WolFstate.HoWL
self.speed = 0

# Nonyuaen wigopmaun o6 anmawn
anin_info - seLf.aninator. get_anisation info()
3F anin_info:
# Nposepsen sasepueme wikna (7 xazpos)
current_frane - anin_infol“current_frane"] + 1
1F current._frane % 7
seLf.howl_animation_cy

# Ecn npownw sce 3 wikna
if seLf.howl_animation_cycles
self-houling = False.
SeLf-howl_timer - randon. randint(se0e, 10909)

Self.state - Wolfstate.IDLE
Self.idle_timer - 1000

2

elif self.idle_tiner > 6:
# noko nocne son
self.state - WolFstate. ToLE
self.speed = 0
Self.idle_timer

else:
# NaTpynuposare
seLf.state - WolFstate. ALK
Self.speed - scLf.valk speed

# Mensen vanpasnene

1F seLf.facing right and seLf.rect.x >= self.target x:
seLf. facing_right = False
seLf.target x = seLf.patrol_left

e1if not seLf. facing_right and seLf.rect.x
self.facing right - True
Self.target_x - seLf.patrol_right

 Roxene
iF self.speed > © and not self.attacking and not seLf.howling:
SHC e S o IS

# nposepxa onnwsi
or tile in collision rects:
3F self.rect.colliderect(tile)
1F movex > 0:
<el7.rect.right - tile.left





image8.png
199
200
201
202
203
208
205
206
207
208
209
210
m
m
a3
28
215
26
27
218
215
220
22
2
223
224
225
22
227
22
225
20
2
22
23
24
25
26
27
28
29
220
201
202
263
228
265
246
207
268
269
25
251
25
253
25
255
25
257
258
259
260
261
262
263
264
265
266
267
268
269
27
n
m
73
278
275
27
27
27
275
260
261
262
263
268
285
26
287
288
289
2
291
292
293
29
295

self.facing right - Folse

SelF.target.

seLf.patrol_left

C15F movex < o7
Self.rect.left = tile.right
Self.facing_right = Truc

SelF-targets

# Orparnsaen
1F selfarect.x
self.rect.x

seLf.patrol_right

narpymuposave.
< self.patrol_left:
seLf.patrol_left

self.facing right = rrue

self.target x

L. patrol_right

C1IF sclf.rect.x > selfpatrol_right:

seLf.facing right
Self target x

# Oboanerme. 6ok
self.update_hitbox(;

# OBnosnene anuma

)

SeLf.aninator.update(dt_ms, seLf.state, seLf.facing right)

return @

def check_player_sttack(
“*"NposepseT, nonan

(seLf, player_sttack box):
4 10 Bomky WrpoK”

1F player_attack_box and seLf-hitbox.colliderect (player_attack_box):
% Ecrn sonx soer - npepuszen 5ok

1F seLf.houling:

seLf.howling = False

SeLf-howl_t

return Tre
return False

def dran(self, screen,
*OTpucOBKa sonK:

iner - random. randint(2000, 7600)

canera x, debug=ralse):

sprite = seLf.animator.get_current_sprite()

if sprite:
# Uenrpupyem cry

pait

sprite_rect = sprite.get_rect()

draux
drauy

Screen.b1it(sprs

cLf.rect.centerx - sprite_rect.width // 2 - camera x
cLf.rect.y - (sprite_rect.helght - seLf.rect.height)

ite, (draux, drawy))

# OTKNGHEHO: OTOBpaXeHHE COCTORMAR Han BOMKOR

# state_font - pygane. font. Font(None, 20)
# state_text - state_font.render("{self.state.value}", True, (255, 255, 255))
.

3 debug:

“+ o
Pygane.draw.rect (screen, (255, 0, 6, 150),

(self-hitbox.x - camera x, self.hitbox.y,

L7 -hitbox width, ceL7-hitbox.height), 2)
# 0w obrapyxern
detection left - self.rect.centerx - self.detection_range - camera x
detection_top - sclf.rect.centery - scl.detection range
detection_surface - pygame. Surface((scLf.detection range * 2, sclf.detection range * 2), pygame.SRCALPHA)
detection_surface. £111((255, 255, 6, 36))
Screen.o11t(detection_surface, (detection left, detection_top))
Pygane.draw.rect(screen, (255, 255, 6, 106),

(detection_left, detection_top,

el detection range * 2, sl detection range © 2), 1)

el patrol_left - canera x
seL.patrol_right - camera x

pygame. draw. Line(screen, (8, 255, 6),

(left x, self.rect.y - sa),

(1eftx, sclf.rect.botton + 56), 2)
pygame. draw. line (screen, (8, 255, 6),

(right_x, self.rect.y - 50),

(right x, sc(7.rect botton + 58), 2)

e

# 3anacrofi sap

Wolf_rect_screen = pygame.Rect(

Self.rect.x
Self.rect.y,

Self.rect width,
SeLf.rect.helght

)

pygane.draw. rect(screen, (150, 169, 58), wolf_rect_screen)

def take_danage(sel, d

“""Bonk nonyaet ypo

janage):

Self-health - damage

# Ecn sonx soer -

if sel. houling:
seLf-howling
SeLf-howl_timer

return <e0f.health

npepusaen soit

False
Fandon. randint(3060, 7608)

°
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Aimport pygame
mport sys.

class Ganehen,
def _init_(self, screen, screen width, screen height):
SeLf.screen = screen
Se(f.screen width - screen width
Self.screen_height = screen_height

# ugera
SeLf.bg_color = (20, 28, 40, 220) # Nonympospaswe Temso-CHh
Self.title_color - (255, 206, 108)

Se(f-button_color = (s8, 158, 255)

SeLf.button_hover_color - (108, 269, 255)

Self.text_color = (255, 255, 255)

# upnm
SeL.title_font = pygane. font. Font(tone, 72)

SeLf.button_font = pygane. font. Font(1one, 36)
SeLf.message_font = pygane. font. Font(None, 28)

# Kok
self.restart button - pygane.Rect(9, 9, 200, 50)
SeLf.menu_bufton = pygane.Rect(e, e, 209, 50)

# Cocrontme Kkronok.
Self.restart_hover = False
SeLf.menu_hover = False

# Cootuene.
<elf.message

B sepy KOTHKS 20RO

# onar noxasa mewn
Self.active - False

# Nosmuronmpyen KonKn
seLf.position_buttons()

def position buttons(self):
"="io3UHORNDYET KHOTKH O UEHTDY 3KpaHa'
center_x = seLf.screen_uidth // 2
center_y = seLf.screen_height // 2

# Kionka "Pecrapr”
self.restart_button. centerx
Se(f.restart_button. centery

center x
center y + 40

# Kionka "Tnasioe Mero"
seLf.menu_button. centerx
SeLf.menu_button. centery.

center x
centery + 110

def shou(self):
"wioKaasacT Mero
self.active = True
print(*[HENU] Wewo noGens nokasaro")

def hide(self):
CxpusaeT ens
self.active = False
print("[MENU] Wewo crpuTo’

def handle_event(seLf, event):
“"o6pabaTssaer CotuTus Heo'
1F not_self.active:
return fone

1f event.type = pygane.HOUSEBUTTONDOMN and event.button
mouse_pos = pygane.mouse. get_pos()

3F self.restart_button. collidepoint (mouse_pos
orint(*[MEND] Hoxara wnonka Pecrapt)
return “restart”

C11F seLf.menu_button. col11depoint (mouse_pos):

return Hone

def update(self):
""OGHoBARET CocTORNWE Mewn (anpAMep, hover SbdexT)"
1F not seLf.active:
self.restart_hover = False
SeLf.menu_hover = False.
return.

mouse_pos = pygame.mouse. get_pos()

# Obioansen hover cocToatMe KHONOK
SeLf.restart_hover = self.restart_button. collidepoint(souse_pos)
Se(f.menu_hover = seLf.menu_button.collidepoint(nouse_pos)

def drau(self):
OTpucossaer ner
1F not_seLf.active:
return.

# Nonynpospasweit gon
overlay - pygame. surface((seLf.screen width, self.screen_height), pygame.SRCALPHA)
overlay. fi11(seLf.bg_color)
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import pygame
mport os

#ron enum inport Enum

ron config Inport WOLF_FRAME WIDTH, WOLF_FRAME_HEIGHT

class wolfstate(znum)
"k

# Brmaniue: Waa CocTORNMR "howl", WO Gaiin “houls.png”!

ke

class wolfaninator:
def _init_(seLf, enemy_folder=tone):

¥ OUKCHPYEM TYTh ASCOMITHO.

1F enemy_folder is one
# Nonyvaew abconoTHs nyTs X nanke mpoexTa
Script_dir = os.path.dirmane(os.path. abspath(_file_))
Project_root = 0s.path.dirnase (os. path. dirname(script_dir))
SeLf.eneay_folder - 0s.path. join(project_root, “enemies", "Wol")

else

seLf.eneay_folder

nemy_folder

PriNE(F"\n[ANTHATOR] WAMMaTNSaUNR BHAKATOPA'")

[Drint(F" [ANTWATOR] Nanxa awasauni: {seL eneny_folder}")
[orint (£ [ANIMATOR] AScomorrsi nyTa:  {os.path. abspath(scLf. eneny_folder))’
Drint(F"[ANTWATOR] Nanxa cynecrayer: {0s.path.exists(seLf.enemy_folder)}"

# ECn nanka we cynecteyer, npobyen Haimu €&
1F not 0s.path.exists(seLf.eneny_folder):
Print(F[ANTHATOR] A\ Nanka we aiiiewal MoGyD ansTepraTusHse nyTH. ..")

# BapaanT 1: Texyuan pacosan AKpeKTOpHS
alt1 - os.path. join(os.getcud(), "enemies”, "wolf")
orint(F [ANIHATOR] Baphanr 1: {alt1} -> {os.path.cxists(altn)}”

# BapaanT 2: Manka paiom co CKPTTON
alt2 - os.path. join(0s.path.dirnane(os.path. abspath(_file_)), *
alt2 - os.path.normpath(alt2)

Print(F* [ANIAATOR] Bapnanr 2: {altz} -> {os.path.exists(alt2)}"

# Bunpaw cymecTeyowi nyTo
1F 0s.path.exists(alt1)
seLf.enemy_folder - altL
Print(F[ANIHATOR] / Wcromssyo sapaant 1°)
e1if os.path.exists(alt2):
seLf.enemy_folder = alt2
print(F[ANIHATOR] / Hcromssyo sapaant 2°)
else:
‘orint(F[ANINATOR] X H4 omes nyT He Walzen! BYayT CosiaH TeCTOSse MARBUNA')

self.animations = (}
Self.current_state = Wolfstate.IDLE
Self.facing right = True

“houls_png”, # BAXNO: gaiin HasumaeTca howls.png!
“attack.pg",
"idle.png"

¥

# Copocrs anwwaunw (ns Ha Kamb):
Se(f.anination_speed = {
‘WolfState.WALK: 150,

WolfState HOWL: 200,
WolfState ATTACK: 100,
WolfState.IDLE: 500

¥

# 3arpyxaen avwnaumn
Self.10ad_all_animations()

def 1oad_al1_animations(sels):

)

# Nposepaen coneprumoe nankn
1F 0s.path.exists(seL. eneny_folder):
‘orint (FConepxunoe nanxw {seL.eneny_folder}:")
for item in os. listdir(seLf.enemy_folder):
item_path - os.path. join(seLf eneny_folder, item)
3F 0s.path.isfile(iten path):
Size - os.path.getsize(iten path)
orint(F W {item} ({size} 6ait)")

wolf")
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el
o print(F W {item}/")
print(F"X Nana He cyuecreyer: {seL.eneny_folder}”)
print("Co3aan TECTOBHE aHMMAUMK. ..")

# 3arpyxaen xaxayn awwnaum
for state in wolfstate:

Self.10ad_anination(state)

£ state in L7 antnations
frames = Len(self.animations[state]["frames”])

5 print(f" {state.value}: {frames} xaapos")
print(f {state.value}: X HE IATPYRERA"

print("=" + 68)

def 1oad_animation(sel, state)

TSarpyaer omy armnaune’
<eL7.Filenanes[state]

#ilepath - os.path. join(<c.7. enemy_folder, filenane)

print(F\nsarpysca: {state.value} ({filename})")
print(F" myr: {Filepath})

e

37 0s.path.exists(filepath):
Drint(F ¢ ean Haiaen)

# 3arpyxaen wsobpaxerme
sprite_sheet - pygane. image. 1oad(filepath) .convert_slpha()
Sheet_width = sprite_sheet.get_uidth()

Sheet_height - sprite_sheet.zet height()

Print(f ¢ Pasmep: {sheet width}x{sheet height}pc’)

# Nposepren cxunensh pasnep
expected_franes - <ol frame_counts[state]
expected_width - WOLF_FRAME_WIDTH * expected_franes

1F sheet_width >= expected width:
Print(f" ¢ wipma oppextra (nunyn {expected width}px)")
frame_count - expected_franes
frane_width = sheet_width // frane_count

elser

# ASTONSTWECKN OMpenerAeH KOTMSECTEO Kanpos

Frame_rect - pygame.Rect(frame_x, o, frame_width, sheet height)
try:
rame - sprite_sheet.subsurface(frame_rect)

# MacuTabupyen 2o CranaapTHOrO pasnepa ecTn AYKO
1F frane_width |- WOLF_FRAME_WIDTH or sheet_height |- WOLF_FRAME_HEIGHT:

frane - pygane. transform. scale(frane, (WOLF_FRAME_WIDTH, WOLF_FRANE_HEIGHT))

franes. append(frane)
Print(F / Kamp {1+1} supesa

except Vaueerror as e:
print(f" X omxa mupesanun xampa {1}: {e}")
# Coanacw useTnoR KsanpaT swecTo Kamps

color._surface - pygame. Surface((WOLF_FRAME_WIDTH, WOLF_FRAME_HEIGHT), pyEame.SRCALPHA)

color = (10 + 126, 50, 50 + 1730, 255)
color_surface. 7111 (color)

# fotasnsen Honep Kaapa
ont - pygame. font. Font (1one, 36)
text = font. render (str(i+1), True, (255, 255, 255))

text_rect - text.get_rect (center=(WOLF_FRAME IDTH//2, WOLF_FRAME_HETGHT//2))

color_surface.blit(text, text_rect)
franes. append(color_surface)

# Coxpansen aunauno
self.animations[state] = {
“frames”: franes,
“current_frane": o,

“frame_tine": o,
~frame_duration

self.anination_speed[state],

“frane_changed": False,
“loop™: True
¥
Print(f < Awmaun *{state.value}' ycnemso sarpyxewa ({Len(frames)} Kampos)”)
return True
else:

Print(F X oain We waiigen!")
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‘except Exception as e:
print(F X owiska 3areyai: {e}")
inport traceback
traceback.print_exc()
Self.create_fallback anination(state)
return False

def create_fallback_animation(self, state):
"""CosRaeT GOnGaK awuRUND KOTAZ G He HaiieH
PrTE(F A\ Cosmanwe Gonax-awwaum mia {state.value}")

frane_count = seL.frane_counts[state]
=

o 1 in range(frame_count):
# Coanaen nosepHocT
Surface = pygane. surface((WOLF_FRANE IDTH, WOLF_FRAME_HETGHT), pygame.SRCALPHA)

# Pasiue usera ana pasn cocTommui
3F state — wolfstate.oWL:
base_color - (160, 150, 255) # Cwrit ara 50

# Kpacnsii 1 aa

# senensii ans Gera

base_color - (255, 255, 160) # XenTuii 413 Xoms0s

text - “WALK"
else:
base_color = (260, 200, 200) # Cepuit ann idle
text - “I0LE"

# Tpanvenmih don
For y in range(WOLF_FRAME HETGHT)
alpha - y / WOLF_FRAVE_HETGHT
color = (
‘int (base_color(e] * (1 - alpha) + 56 * alpha),
int (base_color[1] * (1 - alpha) + 56 * alpha),
int (base_color[2] * (1 - alpha) + 56 * alpha)

)
pygane.drau. Line(surface, color, (2, y), (VOLF_FRAME_WIDTH, ¥))

# xonryp
pygane.draw. rect(surface, (255, 255, 255),
(0, ©, WOLF_FRAME_WIDTH, WOLF_FRAME_HELGHT), 3)

# Sonaso Howep Kazpa
big_font - pygame.font. Font (ione, 72)

frame_num - big_font.render (str(i+1), True, (255, 255, 255))

#rame_rect = frane_nun.get_rect(center=(UOLF_FRAME_MIDTH) /2, WOLF_FRAME WEIGHT//2 - 20))

# tassaime coctomun
State_font - pygane. font. Font (ione, 35)

State_text - state_font.render (text, True, (255, 255, 255))

State_rect - state_text get._rect(center=(OLF_FRAME_WIDTH/ 2, WOLF_FRAHE HELGHT//2 + 30))

# oo ara Texcra
‘text_bg - pygane.fect(
Tin(frame_rect.left, state_rect.left) - 1o,
frase_rect.top - 10,
nax(Frame_rect.width, state_rect.width) + 26,
State_rect.botton - frame_rect.top + 20
)
Pygane.draw. rect(surface, (e, 0, 0, 180), text_bg)

# Npenynpexaese
warn_font. - pygane. font.Font(None, 24)

Warn_text = warn_font. render("oAi HE HAIEH", True, (255, 200, 260))

Warn_rect = warn_text.get._rect(center(WOLF_FRAME WIDTH//2, WOLF_FRAHE HETGHT - 46))

surface.b1it(frane_nun, frase_rect)
Surface.bli(state_text, state_rect)
Surface.b11t(warn_text, varn_rect)
#rames..append (surface)

self.animations[state] = {

“Eranes”: franes,

“current_frame: o,

“frane_tine": o,

“frane_durations": self.animation_speed[state],

“Frane_changed": False,

"loop™:

¥
Print(f" A\ sonG3K-awnauu cosnana ({frame_count} xazpos)")

def update(sel, dt_ms, state, facing right-none
OGHoBRErHe. BN
1F facing_right is not Hone:
self.Facing right - facing right

# COpacusacn gnar cnens xaipa
5F self.current _state in sL.animations:
<eLf.animations[seLf. current_state][*frane_changed"] - Folse
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292 def update(self, dt_ms, state, facing right=none):

293 OGHoBRerHe. amialN"
29 1F facing_right is not Hone:

295 self.Facing right - facing right

29

297 # COpacusacn gnar cnens xaipa

208 3F self.current_state in scLf.animations:

299 seLf.animations[seLf. current_state]["frane_changed"
00

301 % Ecru CocToamue wnenkIOCe - COpacusaen aARLND

02 if state I~ self.current_state:

303 seLf.current_state - state
308

305 if state in self.aninations:

306 anin_data - clf.animations[state]

307 anin_data["current_frane’] = &

308 anin_data["frane_tine"] = o

309 anin_data["frane_changed"] - True

B

m # Obnosnen Tekymys aniwawD

2 3F self.current_state in scLf.animations:

Ee anin data - scL7.aninations[<cL . current_state]

o anin_data[-frane_tine"] +- dt_ms.

E

26 duration = anin_data["frame_durations]

a7

218 3F anin data["frane_tine"] >- duration:

219 anin_data["frane_tine"] = o

320 anin_data["current_frane’] += 1

E i setalframe chngea-] < True

2

23 1F anin_data["current_frase"] 2_data["franes"]):
24 iF anin_data["100p"]:

325 e

326

327 ‘anin_datal “current_frane"] = Len(anin_data["franes”]) - 1
328

325 def get_current_sprite(self):

30 " TionyaeT Texyuuh cnpailT

= 3F self.current_state not in seLf.animations:

= return self.create_missing sprite()

3

E anin data - seLf.aninations[<cL . current_state]

E frane_idx = anin_data["current_frane"]

3

e iF frame_idx < Len(anin_data["franes”]

8 Sprite = anin_datal " franes"][frame_idx]

=

340 # Orpaxaen ecau o

31 1F not seLf. facing right:

302 Sprite  pygane. transform. Flip(sprite, True, Folse)

343

348 return sprite

345

346 return self.create missing sprite()

347

248 def create missing_sprite(self):

349 """Cosaaer CpaAT A7 OTCYTCTYMuEH aHARAUMN""

s surface - pygane. Surface((HOLF_FRAME_WIDTH, WOLF_FRAME_WEIGHT), pygane.SRCALPHA)
5 Surface. F111((255, ©, 6, 208))  # Kpacraih Gon

;s

E # Bonsuoil kpect

35 pygane.draw. Line(surface, (255, 255, 255),

355 (0, ), (HOLF_FRAME WIDTH, WOLF_FRAWE HETGHT), 16)
5% pygane.draw. Line(surface, (255, 255, 255),

357 (WOLF_FRANE_WIDTH, ©), (8, WOLF_FRAME_HELGHT), 10)
5

35 # Texer ownbin

60 font - pygame. font. Font(Honc, 36)

61 error_text = font.render("NO ANIMATION", True, (255, 255, 255))
362 ‘text_rect = error_text.get_rect(center=(HOLF_FRAME_WIDTH/ /2, WOLF_FRAME HETGHT//2))
63

368 surface.blit (error_text, text_rect)

365

368 return surface

367

368 def is_animation finished(self):

369 “*FposepeT Sanepuera 1 aHWnAWA"""

7 3F self.current_state in scLf.animations:

m anin_data - scLf.aninations[<cL7. current_state]

e 1F not anin_data["loo

3 return anin_data“current_frane"] >= Len(anin_data["franes”]) - 1
7 return False

75

76 def get_anination info(self):

7 "B03spaaeT WHGOPHALIND O TeKYRER aHHAALMH™""

78 1F self.current _state in seLf.animations:

75 anin_data - scL7.aninations[<cL. current_state]

380 return {

381 “state: self.current state.value,

382 “current_frane": anim_data[“current_frane’

383 “total_franes": Len(anin_data["franes"1),

388 “frane_tine": anin data["frame_tine"],

385 “facing_right": seLf.facing right,

386 “frame_changed": anim_data.get("frane_changed", False),
387 “is_fallback": anin_data.get("is_fallback”, False)

e N
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import pygane
mport o

mport xml.etree.ElementTree a5 ET

#ron collections import defaultdict

#ron config inport GID_FLAG MASK, SCREEN_HETGHT

def strip_gid flags(gid: int):
“*"YUpact Grarh MoOPOTa w3 GID"™"
lags - gid & GID_FLAG MASK
Clean_gid - gid & ~GID_FLAG MASK

lip.h
flipv
Lipd
rotate 90 - bool (lags & ex10606606)

class THXLoader
def _init_(self, tmx_file):

def _is_collision layer(self, layer_name, layer.

return clean_gid, (flip_h, flip_v, flip.d, rotate se)

SeLf.tax_file = tmx_file
SeLf.tmcdir = os.path.dirnane(os. path. abspath(tmx_file))

self.tree = ET.parse(tme_file)
Self.root = self. tree.geEroot()

seLf.map_width
seLf.map_height
Self.tile width
Self.tile height

int (seLf.root. attrib“width"])

int (seLf.root. attrib[“height"])
int (seLf.root  attrib[“t1levidth
nt(seLf.root.attrib[“tileheight"])

self.tilesets = []
Self animations = {}
Selflayers data = [] # famwe o croax s nopace Tiled

Self.tiles by layer - defaultdict(List) # Tailn CrynWposaHHSE Mo ChoAn

Se(f.collision rects = []

Self.water_rects - [1

Se(f.enemy_spawns = [] # Crwcox crasros spar
Self.1evel_end_rects - [] # CACOK MAMOYFOMSHAKOS KOHL YPOBHA
Se(f.spawn_x = 108

Self.spawn_y = 108

T e () _
print(F"Paswep: {se.nap_width}x{scLf.map_height} Taiinos")
Drint(Fpaswep Taina: {scLf.tile widthb{seLr-tile_height}")

self.10ad_tilesets()
Self.1oad layers()
Self.1oad_objects()

Print(F\MTOND 3ATPYKEHO: ")
print(F" Tilesets: {Len(self.tilesets)}")

Print(F"  Ammau Tainos: {Len(seLf.aninations))’
print(f" Konmui: {Len(sel.collision rects)}”)
print(F"  ona: {Len(sels.water_rects)}")

print(e {Len(eL . enemy_spawns))”)
print(r {Len(seLf - level_end_rects)}*)

# Cratucrika o cromn

total_tiles - sun(Len(tiles) for tiles in self.tiles by layer.values())

print(f" scero Tainos: {total_tiles}")

TOnpenenAeT, ABMSETCA MW CHOR KOMIMSHOMNSA'
Layer_nane_lower - layer. nane. lover()
Tayer_type_lower - layer_type. lower()

# CTON 5E3 KON (nexopaTuese)

decor_keywords = [
fecor*, “decoration”,

“Foreground”, "samwil’

fec”, "6on", "background”,
', "nepemi®, "yxpauerine”

1

for keyword in decor_keywords:
37 keyword in layer_name_lower or keyword in layer_type_lower:
return False

# CION C KoNmIGHAM (¢usuieckne)
collision_keyword:
“collision”, “platforn”, “grass", "ground", "floor",
“aemna”, ,#solid, “6nox”

1
for keyword in collision_keywords:
37 keyword in layer_name_lower or keyword in layer_type_lower:
return True

return False

def load_tilesets(self):

"3arpyger sce tilesets w3 THX gaiina’

for ts in seLf.root. findall("tileset"
Firstgild = int(ts.attrib[“Firstgid"])
Source - ts.attrib.get("source")

3F source:
‘tsx_path = 0s.path. join(seLf. tmx_dir, source)
v

tsx_tree - ET.parse(tsx_path)
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163 ‘continue

108 else:
205 tsxroot - ts

206

207 ‘tilewidth = int(tsx_root.attrib[" tilewidtn'])

208 ‘tileheight = int(tsx_root.attrib[“tileheight’])
109 in = int(tsx_root.attrib.get(“margin", 0))

10 int (ts¥_root.attrib. get("spacing", ©))

m

12 inage_elen - tsx_root.Find("inage")

a3 iF inage_elen is jion:

s Print(F Mpomycxaem tileset Ges wsoOpaxemsa (Firstgid: {firstgid})")
s continue

e

7 inage_source - inage_elen.attrib[“source’]

118 inage_path - os.path. join(seLf. tmx_dir, inage_source)
s

120 try:

12 inage - pygane. inage. 1oad(inage_path) .convert_slpha()
12 except Exception as

12 Drint(F owsbka sarpysn wsoGpaxena: {image_path} - {e}")
128 continue

125

126 inage_width - int(inage_clem.attrib["width"])

127 columns ~ (image_width - 2 * margin + spacing) // (tilewidth + spacing)
12 3F columns <- 6:

125

130

31

132

13

134

135

136

137

138

139 3

220 Self.tilesets.append(tileset_data)

101

122 Self.1oad_aninations_from tileset(tsx_root, Firstgid)
163

208 self.tilesets. sort(key=Lambda ts: ts["Firstgid"])

105 print(F 3arpyxeno tilesets: {Len(seLf.tilesets))’

266

147 def 1oad_aninations_fron_tileset(seLf, tsx_root, firstgid):
208 T3arpyxer anaun w3 tileset”

209 for tile_elen in tsx_root.findall(“tile"):

150 tile_id = int(tile_elen.attrib(id"])

151

152 animation elen - tile_elem. find("anination”

153 3F animation_elen is fonc:

154 continue,

155

156 #rames - []

157 for frase_elen in anination_elen. Findall("ray

158 frame_tileid - int(frame_elen.attrib[ tileid"])
159 duration - int(frame_clen.attrib. cot("duration”, 100))
260

161 #rames. append({

162 “gid": firstgid + frame_tileld,

163 “duration": duration

268 n

165

266

167 seLf.animations[firstgid + tile id] = {

168 “frames™: franes,

169 “current_frane”

7 “accunulated_tine": o,

n + sun(f["duration"] for £ in franes)
2 ¥

73

s def 1oad_layers(self):

75 ""3arpyxer sce Crow w3 THX ¢aiina 5 nopake Wx nossnewss 5 Tiled™”
176 Layer_index - o

7 for Tayer_elem in seLf.root. findsl1("layer"

78 Tayer_name - layer_elen.attrib.get("nane’, £"layer_{layer_index}")
75

s # Onpenenen Tun Cro o waew

181 Tayer_type - layer_elen.attrib.get("class",

182 i

183

188

185

186

187

188

189 1ayer_type - “Decoration”

1% elif “platforn’ in layer_name_lower:

191 layer._type = “Platfora®

192 €11F “background” in layer_name_lower:

193 layer_type - “sackground”

198 €11F “forcground” in layer_name_lower:

195 layer_type - "Foreground”

1% else:

197 layer_type - "sackground”

158

199 # Nposepaen sumuROCTS CroR

200 visible - layer_elen.attrib. get("visible", "
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T e T e RO
Self.1ayers_data.append(layer_info)
# 3arpyxaen TallaN 3TOrO CT0A TONSKO eCAW CHOH HIMI
3F visible:
data_elen - layer_elen. Find(“data")

gids = [int(x.strip()) for x in csv_data.split(",") if x.5trip()]
except valuesrror:

Tayer_index + 1

continue.

for index, gid_raw in enumerate(gids):
F gid_raw
continue,

y

(index % seLf.map_width) * self.tile width
(andex // seLf.map_width) * seLf.tile_height

Clean gid, transfors_flags = strip_gid_flags(gid_raw)

tile data - {
Tlayer_index": layer_index,

'y
“rect”: pygame.Rect(x, y, self.tile width, self.tile height)

¥

# HoSasnsen Tailn 5 rpynny no Waewu Croa
Sel7.tiles_by_layer[layer_nane] append(tile_data)

% NPOBEPAEN KONMHZWA
1s_collision - seLf._is_collision layer(layer_nane, layer_type)

1f 1s_colliston:
SeLf.collision_rects. append(tile_datal"rect™])

# potasnsen sony.
e1if layer_type — "Water" or “water” in layer_name.lower();
3 layer_name. lover() not in [“decor”, “decoration”, "dec"]:
self-water_rects. append(tile_datal "rect"])

Tayer._index +- 1

# Busomun MpaswnLrR NOpALOK C1088 w3 Tiled
riNE(F\CION KAPT (scero: {Len(seLf. layers_data)}):
for idx, layer_info in enuncrate(scLf. layers_data):

if layer_infolvisible']:
S ix == 0 else "I if idx == Len(sel. layers data)-1 else ™"

:_collision layer (layer_info[ "nane"], layer_infol"type"])

ayer._infol type']

decor - "[gEKOP]" T “decor” in layer_info[‘nane'].Lower() or layer_type

collision = *[KOMWSA)® iF is_collision else

X en(self. tiles by layer get(layer infol 'nane], (1))

print(f" {idx}. '{layer_info[ 'nane'1}" ({layer_type}) - {tile count} raiinos {decor} {collision}")

“Decoration’ else **

# ECTM xonnusui Her, zobasnren AedonTiie
1F Len(seL.collision rects) = of

Drint("\nik  BHANAHME: Konnuswn He nainens! f0GaBnRen AeborTHyD Sewns. ..")
Self.add_default_collision()

def add_default_collision(self):

‘HO0BAAET NeGOMTHSE KOMIMSHN SCAM WX HeT'

ground_y — SCREEN HEIGHT - 160
ground_rect = pygane.Rect(o, ground y, self.world width, 100)
SeLf.collision_rects. append (ground_rect)

print(f" moGasnens aegontran semnn: {ground_rect}”)

o layer_name, tiles in self.tiles by layer.itens():

3F self. _is_collision layer(layer_nane, *"):
for Eile in tile
seLf. collision_rects.append(tile["rect"])
print(f HoSasnens xonmuswn w3 cros: {layer_name} ({Len(tiles)} Taitnos)")

def load_objects(sel):
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a2
103

105

. seLf.spawn x0)
L 3 seL7.spawny))

print(F  Hainen crasu wrpoka: ({seLf.spawn_xk, {seLf.spawn_y})")
break

# Nposepaen Levelend
C11F any(keyword 1n group_name. Lower() for keyword in [*levelend”, “end”, "Guamr’, "roreu", “finish"I):
objects_count = Len(List(objectgroup. Findzl1(“object")))
Print(f"  Obuextos s rpyme: {objects_count}”)

obj.attrib.get("class", ")
3F not obj_type:
obj_type = obj.attrib.get("type",

Loat(obj.attrib.get("x", ©))
Loat(0b].attrib get("y", ©))

Lot (obj.attrib. get("width’, 10))
height - float (ob].attrib. get ("height", 108))

# Cosgaem mpawoyronswHK anA KoMua YposHR
end_rect = pygame.Rect(x, y, width, height)
seL7. level_end_rects.append(end_rect)

Print(F / Leveles

: *{obj_nane}’ ({obj_type}) - ({x}, {y}) {widthpx{height}")

# sarpyxaen ceoicTsa obvexta ecw ects
properties - obj. find(properties”)
if properties is not Aone:

For prop.in properties. findall("property”
prop_nane = prop.attrib. gt
Prop_value = prop.attrib.get(“value",
prinf(f"  Ceoiictso: {prop_name} = {prop_value}")

# Nposepren sce BoSNOKE SapHIHTN WAEH AT Spar0s
C11F any(keyword in group_name. lower() for keyword in [“encmy”, “wolf", “spar”, "monster”, “spawn’l):
objects_count = Len(List(objectgroup. findzl1(“object")))
Print(f"  Obuextos s rpyme: {objects_count}”)

for obj in objectgroup. Findall("object"):
# pobyen HeckoneKo BapHaNTOS Moy ser
enemy_type - obj.attrib.get("class",
1F 1ot enemy_type:
‘enemy_type - obj.attrib.get("type

enemy_nane = obj.attrib.get("nane", “unnaned")

# Ecm Tun sce eue nyCTOR, onpenensem no wenk
1F not enemy_type:
3f "Wol#" in enemy_name. lover():
enemy_type = “wolf"
©1if any(keyword in enemy_name. lower() for keyword in [“enemy”, “spar”, “monster"]):
o S =
‘enemy_type = “unknown”

enemy_data - {

eneny_type. louer (),
eneny_neme,
Float(ob].attrib.get("x", ©)),
“y": float(ob].attrib.get("y", 6)),
fe s e TR
1b.get("height”, 160)),

b

# 3arpyxaen ceoiicTea obvexta

properties - obj. find("properties”)
if properties is not Aone:

R Ee ]
nane - prop.attrib. zet("nar

e~ oy aters ges(reatui, -

# NuTaeAca NpeOGpaSOBATS B SHCTO eCTH BOSHONHD

‘eneny_data[“properties"][nane] = value
seLf. eneny_spauns. append(eneny_data)

i enemy_type.lover() == "wolf":

rint(F  / Bonc: (enemy_name) ({enemy_datal "' 13, {enemy_datal'y 1))

5 enemy_datal“properties]
print(f" | coohcro

{eneny_data[ ‘properties'1}")
else
Print(f" 2 Tan: {enemy_type} - {enemy_nane}")

else:
objects_count = Len(List(objectgroup. findzl1(“object")))
1F objects_count > 0:
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print(en 2 Mponyser croi: “{group_name}’ ({objects_count} oOwektos)”)

def update_animations(self, dt_ms
"TOGHOBARET Bce anuNBLK"T"
for anin_id, anin_data in seLf.animations.itens():
frames - anin_datal"franes']
3F not frames:
continue

anin_data[“accunulated_tine"] += dt_ms
total_duration - anin_data["total_duration"]
3 total_duration
anin_data["current_frane
continue,

current_tine - anin data[“accumilated_tine"] % total_duration
accumilated - o

new_frame - o
for 1, frame in enunerote(frames):
accumulated +- frame["duration”]
1F current_tine < accumulated:
new_frane - 1
break

anin_data[“current_frane"] - new_frane

def get_tile imsge(sels, gid raw):
T Tiony@eT NA0pIXEHHE MM YKESHHOTO GTO"""
if gid_raw — o:
return Aone, None, (False, False, False, False)

Clean_gid, transforn_flags = strip_gid_flags(gid_raw)

# OBpacaTusacn amuawn
current_gid - clean gid
iF clean_gid in sel7.aninations:

anin_data - seL7.aninations[clean gid]

frames - anin_data["franes"]

current_frane - anin_data.get("current_frane”, 6)

3F current_frame < Len(franes):
current_gid = franes[current_frane]["gid"]

# Haxomus nomxonaui tileset
chosen_ts ~ fone
or ts in reversed(self-tilesets):
1f current_gid >= ts["Firstgld"]
chosen_ts - ts
break

3F chosen_ts 15 ons
return one, fone, transfora_flags

# Bumcnnen nonoxerne & tileset
local_id - current_gid - chosen_ts[*firstgid"]
columns ~ chosen_ts["columns"]

ol

local id % colums
local_id // colums

tile_w = chosen_ts["tilewidth"]
tile_h - chosen_ts[*tileheight"]
margin - chosen_ts["margin"]
Spacing - chosen_ts["spacing"]

y

margin + col * (tile w + spacing)
margin + row * (tileh + spacing)

Src_rect - pygame.fect(x, y, tilew, tileh)
refirn chosen_ts[*inage"], src_rect, transforn flags

€property
def world_uidth(self):
return self.map_width * self.tile width

€property
def world_height(seLf):
return self.map_height * seLf.tile_height
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Amport pygame
mport os

#ron enum inport Enum
ron config Inport WOLF_FRAME WIDTH, WOLF_FRAME_HEIGHT

class wolfstate(num):

# Brwname: wna cocromsmn houl

"attack”
“1d1e"

class wolfaninator:
def _init_(seLf, enemy_folder=tone):

¥ OUKCHPYEM TYTh ASCOMITHO.
1F enemy_folder is fion:
# Nonyvaew abconoTHs nyTs X nanke mpoexTa

Script_dir = os.path.dirmane(os.path. abspath(_file_))
Project_root = 0s.path.dirnase (os. path. dirname(script_dir))
SeL.enemy_folder - os.path. join(project_root, “enemies", "wol")

else:
ZeLf.enemy_folder - enemy_folder

PriNE(F"\n[ANTHATOR] WAMMaTNSaUNR BHAKATOPA'")

[Drint(F" [ANTWATOR] Nanxa awasauni: {seL eneny_folder}")
[orint (F" [ANIMATOR] AScomoTrsi nyTa:  {os.path. abspath(scLf. eneny_folder)}”)
print(F"[ANTMATOR] Nanxa cynecrayer: {0s.path.exists(seLF.enemy_folder)}")

# ECn nanka we cynecteyer, npobyen Haimu €&
1F not 0s.path.exists(seLf.eneny_folder):

Print(F[ANTHATOR] A\ Nanka we waiewal MpoGyD ansTepraTuskie nyTH.

# BapaanT 1: Texyuan pacosan AKpeKTOpHS

alt1 - os.path. join(os.getcud(), "enemies”, "wolf")
Drint(F [AIHATOR] Baphan 1: {alt1} -> {os.path.cxists(alt)}")

# BapaanT 2: Manka paiom co CKPTTON

alt2 = os.path. Join(0s.path.dirnane(os.path. abspath(_file_)), "

alt2 - os.path.normpath(alt2)

orint(F [AIHATOR] Bapuan 2: {altz} -> {os.path.exists(alt2)}")

Print(F[ANIHATOR] / Wcromssyo sapaant 1°)
e1if os.path.exists(alt2):

seLf.enemy_folder = alt2

print(F[ANIHATOR] / Hcromssyo sapaant 2°)
else:

Ho gaiin “houls.pg""

, "enemies", "wolf")

‘orint(F[ANINATOR] X H4 omes nyT He Walzen! BYayT CosiaH TeCTOSse MARBUNA')

self.animations = (}
Self.current_state = Wolfstate.IDLE
Self.facing right = True

# newa oaiinos JOMU cosnanats < wwewan 5 nankel
SeLf.Filenanes = {

‘WolfState WALK: “walk.png

WolfState RUN: "run.pne”,

WolfState HOWL: “houls.png”, # BANNO: Gain Hasusaerca howls.pngl

WolfState ATTACK: "attack.pe”,
WolfState.IDLE: “idle.png

¥

# KomuuecTso xaapos 5 kaxaon gaiine:
SeLf.frame_counts = {
WolfState WALK: 6,
WolfState RUN: &,
WolfState HOWL: 7, & 7 xapos 5 houls.png.
WolfState ATTACK: 3,
WolfState.IDLE: 1

¥

# Copocrs anwwaunw (ns Ha Kamb):

Self.anination speed
‘WolfState.WALK: 150,
WolfState RUN: 100,
WolfState HOWL: 200,
WolfState ATTACK: 100,
WolfState.IDLE: 500

¥

# 3arpyxaen anwnaunn
Self.10ad_all_animations()

arpyxaet BCE anunauin sonkal
print("\n" + "= * go)
Drint("3ATPY3KA BCEX AHWMALMT BOTKA")
print("=" * 6e)

# Nposepaen coneprumoe nankn

1F 0s.path.exists(seL. eneny_folder):
‘orint (FConepxunoe nanxw {seL.eneny_folder}:")
for item in os. Listdir(seLf.eneay_folder)

item_path - os.path. join(seLf eneny_folder, item)

3F 0s.path.isfile(iten path
size - os.path.getsize(iten path)
print( M {item} ({size} 6ai)")
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else:
print(s M {item/")

else:

orint(£ X nanka ve cyectsyer: {seLf.enemy_folder}")
print("Cosnan TecTosse anuAaLK. -.")

# 3arpyxaen xaxayn awwnaum
for

State in Wolfstate:
Self.10ad_anination(state)

print

if state in seL7.aninations;
frames = Len(seLf.aninations[state]["franes"])
(LTI (state.value): {frames) xaos)

rint(f {state.value}: X HE 3ATPYKEHA")
"'+ c0)

def 1oad_animation(sel, state)

T3arpyer omy awunawmo""

ilename

<eL7.Filenanes[state]

#ilepath - os.path. join(<c.7. enemy_folder, filenane)

print(F\nsarpysca: {state.value} ({filename})")
print(F" myr: {Filepath})

try:

1F 0s.path.exists(Filepath
Drint(F ¢ ean Haiaen)

# 3arpyxaen wsobpaxerme
sprite_sheet - pygane. image. 1oad(filepath) .convert_slpha()
Sheet_width = sprite_sheet.get_uidth()

Sheet_height - sprite_sheet.zet height()

Print(f ¢ Pasmep: {sheet width}x{sheet height}pc’)

# Nposepren cxunensh pasnep

1F sheet_width >= expected width:
Print(f" ¢ wipma oppextra (nunyn {expected width}px)")
frame_count
frame_width

elser

# ASTONSTWECKN OMpenerAeH KOTMSECTEO Kanpos

frame_width - WOLF_FRAME_WIDTH

frame_count = sheet_width // frane_width

Print(F A Uwpuna mense oxwzackoi. OGapyxeno {frame_count} kampos®)

Frame_rect - pygame.Rect(frame_x, o, frame_width, sheet height)

try:
rame - sprite_sheet.subsurface(frame_rect)
# MacuTabupyen 2o CranaapTHOrO pasnepa ecTn AYKO

1F frane_width |- WOLF_FRAME_WIDTH or sheet_height |- WOLF_FRAME_HEIGHT:
frane - pygane. transform. scale(frane, (WOLF_FRAME_WIDTH, WOLF_FRANE_HEIGHT))

franes. append(frane)
Print(f ¢ Kemp {141} espesan”

except valueerror as e
print(F" X omka spesamn xampa {1}: {e}")
# Cosaaen useTwoi KsapaT EECTO Kanpa
Color_ surface - pygane. sur7ace( (HOLF.FRAHE WIDTH, WOLF_FRAME_HEIGHT), pygane.SRCALPHA)
color = (100 + 120, 50, 50 + 120, 255)
color_surface. 111(color)

# fotasnsen Honep Kaapa
ont - pygame. font. Font (1one, 36)

text - font.render(str(i+1), True, (255, 255, 255))

text_rect - text.get_rect (center=(WOLF_FRAME IDTH//2, WOLF_FRAME_HETGHT//2))
color_surface.blit(text, text_rect)

franes. append(color_surface)

# Coxpansen aunauno
self.animations[state] = {

“frames”: franes,
“current_frane": o,
“frame_tine": o,
“frame_durations": seLf.animation speed[statel,
“frane_changed": False,
“loop™: True

¥

Print(f < Awmaun *{state.value}' ycnemso sarpyxewa ({Len(frames)} Kampos)”)
return True
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return False

except Exception as e:
print(F X owiska 3areyai: {e}")
inport traceback
traceback.print_exc()
Self.create_fallback anination(state)
return False

def create_fallback_animation(self, state):
“""CosRaeT GOnGaK awARBND KOTAZ Ga He Hailzen”
PrTE(F A\ Cosmanwe Gonax-awwaum mia {state.value}")

frame_count.
ranes - [1

Sl frane_counts[state]

o 1 in range(frame_count):
# Coanaen nosepHocT
Surface = pygane. surface((WOLF_FRANE IDTH, WOLF_FRAME_HETGHT), pygame.SRCALPHA)

# Pasiue usera ana pasn cocTommui

3F state — wolfstate.oWL:
base_color - (160, 150, 255) # Cwrit ara 50
text - “HOWLS"

C11f state — wolfstate.ATTACK:
base_color - (255, 160, 160) # Kpacwsit wna aTaKn
text - "ATTACK"

C11f state — wolfstate.RUN:
base_color = (160, 255, 160) # 3enewsit mra Gera
text - “RUN"

C11f state — WolfState.WALK:
base_color - (255, 255, 160) # XenTuii 413 Xoms0s
text - “WALK"

else:
base_color = (260, 200, 200) # Cepuit ann idle
text - “I0LE"

# Tpanvenmih don

For y in range(WOLF_FRAME HETGHT

alpha - y / WOLF_FRAVE_HETGHT
color = (

‘int (base_color(e] * (1 - alpha) + 56 * alpha),

int (base_color[1] * (1 - alpha) + 56 * alpha),

int (base_color[2] * (1 - alpha) + 56 * alpha)

)
pygane.drau. Line(surface, color, (2, y), (VOLF_FRAME_WIDTH, ¥))

# xonryp
pygane.draw. rect(surface, (255, 255, 255),
(0, ©, WOLF_FRAME_WIDTH, WOLF_FRAME_HELGHT), 3)

# Sonaso Howep Kazpa
big_font - pygame.font. Font (ione, 72)

frame_num - big_font.render (str(i+1), True, (255, 255, 255))

frame_rect ~ frane_num. get_rect(center—(HOLF_FRAME_WIDTH/ /2, WOLF_FRAME_HEIGHT//2 - 20))

# Hassatme cocromun
State_font - pygane. font. Font(ione, 36)

State_text - state_font.render (text, rrue, (255, 255, 255))

State_rect - state_text.get_rect(center-(WOLF_FRAME_NIDTH//2, WOLF_FRAME_HEIGHT//2 + 38))

# oo ara Texcra
‘text_bg - pygane.fect(
Tin(frame_rect.left, state_rect.left) - 1o,
frase_rect.top - 10,
nax(Frame_rect.width, state_rect.width) + 26,
State_rect.botton - frame_rect.top + 20

)
Pygane.draw. rect(surface, (e, 0, 0, 180), text_bg)

# Npenynpexaese
warn_font. - pygane. font.Font(None, 24)

Warn_text = warn_font. render("oAi HE HAIEH", True, (255, 200, 260))

Warn_rect = warn_text.get._rect(center(WOLF_FRAME WIDTH//2, WOLF_FRAHE HETGHT - 46))

Surface. 015t (frane_nun, frame_rect)
Surface.bli(state_text, state_rect)
Surface.b11t(warn_text, varn_rect)

#rames..append (surface)

self.animations[state] = {
“Eranes”: franes,
“current_frame: o,
“frane_tine": o,
“frane_durations": self.animation_speed[state],
“frane_changed": FaLse,
“loop"

¥

Print(f" A\ sonG3K-awnauu cosnana ({frame_count} xazpos)")
def update(sel, dt_ms, state, facing right-one):

OGHoBRErHe. BN

1F facing_right is not Hone:
self.Facing right - facing right

# COpacusaem @nar cmems Kaapa
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if self.current_state in self.animations:
<eLf.animations[seLf. current_state][*frane_changed"] - Folse

% Ecru CocToamue wnenkIOCe - COpacusaen aARLND
if state I~ self.current_state:
seLf.current_state - state

if state in self.aninations:
anin_data - clf.animations[state]
anin_data["current_frane’] = &
anin_data["frane_tine"]
anin_data["frane_changed"] - True

# Obnosnen Tekymys aniwawD

1 <L aninations[ <L current_state]
anin_data["frane_tine"] +- dt_ms.

duration - anin_data["frane_durations"]

1f anim data[*frane_tine"]
anin_data["frane_tine"]
anin_data["current_frane"]
anin_data["frane_changed"] - True

duration:

1F anin_data["current.
F anin_data["1ocp"
anin_datal “current_frane’]

elser
‘anin_datal “current_frane"] = Len(anin_data["franes”]) - 1

rame"] >= Len(anin_data["franes"]

def get_current_sprite(self):

" TionyaeT Texyuuh cnpailT

3F self.current_state not in seLf.animations:
return self.create_missing sprite()

anin_data
frane_idx

seLf.animations[ L. current_state]
anin_datal “current_frane"]

iF frame_idx < Len(anin_data["Franes])
Sprite = anin_datal " franes"][frame_idx]

# Orpaxaen ecau o
1F not seLf. facing right:
Sprite  pygane. transform. Flip(sprite, True, Folse)

return sprite
return self.create missing sprite()

def create_missing_sprite(self):
"""Cosnaet CpaiT ana OTCYTCTBYRmeH aHANaWN

surface - pygane. Surface((HOLF_FRAME_WIDTH, WOLF_FRAME_WEIGHT), pygane.SRCALPHA)
Surface. F111((255, ©, 6, 208))  # Kpacraih Gon

# Bonsuoil kpect
pygane.draw. Line(surface, (255, 255, 255),

(0, ), (HOLF_FRAME WIDTH, WOLF_FRAWE HETGHT), 16)
pygane.draw. Line(surface, (255, 255, 255),

(WOLF_FRANE_WIDTH, ©), (8, WOLF_FRAME_HELGHT), 10)

# Texer ownbin
font - pygame. font. Font(Honc, 36)

error._text ~ font.render("No ANIMATION", Truc, (255, 255, 255))

text_rect - error. text. get_rect(center—(HOLF_FRAME_WIDTH) /2, WOLF_FRAME_HEIGHT//2))

surface.blit (error_text, text_rect)
return surface

def is_animation_finished(sel;
""Tposepre 3asepuera A anHKALHS"
3F self.current_state in scLf.animations:
anin_data - scLf.aninations[<cL7. current_state]
1F not anin_data"lo:
return anin_datal "current_frane"]
return False

en(anin_data["franes]) - 1

def get_anination info(self):

""BosspaaeT WHGOpHaND O TeKyER aHHABLAK
3F sel.current_state in scLf.animations:

cL7.aninations[ <L current_state]

“state: self.current state.value,
“current_frane": anim_datal*current_frane"],
“total_franes": Len(anin_data["franes"1),

“frane_tine": anin data["frame_tine"],
“facing_right"

sel.facing_right,
anin_data.get("frane_changed, False),
* anin_data.get("is_fallback”, False)
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import pygane
mport sys.

v closs GaneMenu:
¥ def _init_(self, screen, screen width, screen_height):

SeLf.screen = screen
Se(f.screen width
Self.screen_height

# ugera
SeLf.bg_color = (20, 28, 40, 220) # Nonympospaswe Temso-CHh
Self.title_color - (255, 206, 108)

Se(f-button_color = (s8, 158, 255)

Se(f-button_hover_color = (166, 208, 255)

Self.text_color = (255, 255, 255)

# upnm
SeL.title_font = pygane. font. Font(tone, 72)

SeLf.button_font = pygane. font. Font(1one, 36)
SeLf.message_font = pygane. font. Font(None, 28)

# Kok
self.restart button - pygane.Rect(9, 9, 200, 50)
SeLf.menu_button ~ pygane.Rect(s, ©, 209, 50)

# Cocrontme Kkronok.
Self.restart_hover = False
SeLf.menu_hover = False

# Cootuene.
Self.message = “Bu sepHyIH KOTHKa AOAORI"

# onar noxasa mewn
self.active = False

# Noswuwonupyen KHonKn
seLf.position_buttons()

def position buttons(self):
"="io3UHORNDYET KHOTKH O UEHTDY 3KpaHa'
center_x = seLf.screen_uidth // 2
center_y = seLf.screen_height // 2

# Kionka "Pecrapr”
self.restart_button. centerx

# Kionka "Tnasioe Mero"
seLf.menu_button. centerx
SeLf.menu_button. centery.

center x
centery + 110

def shou(self):
"wioKaasacT Mero
self.active = True
print(*[HENU] Wewo noGens nokasaro")

def hide(self):
CxpusaeT ens
self.active = False
Print(*“[MENU] Wewo cxpuTo”

def handle_event(seLf, event]
"O6paGaTssaeT COOuTHA Mewo'
1F not_self.active:
return fone

1f event.type = pygane.HOUSEBUTTONDOMN and event.button
mouse_pos = pygane.mouse. get_pos()

3F self.restart_button.collidepoint(mouse_pos):
orint(*[MEND] Hoxara wnonka Pecrapt)
return “restart”

C11F seLf.menu_button. col11depoint (mouse_pos]
orint(*[MEW] Haxara Keonka Fnasoe me
return “main_nenu”

return Hone

def update(seLf)
""OGHOBARET COCTORNWE WD (aNpAMED, hover 3p0ekT)’
1F not seLf.active:
self.restart_hover = False
SeLf.menu_hover = False.
return.

mouse_pos = pygame.mouse. get_pos()

# Obioansen hover cocToatMe KHONOK
SeLf.restart_hover = self.restart_button. collidepoint(souse_pos)
Se(f.menu_hover = seLf.menu_button.collidepoint(nouse_pos)

def drau(self):
OTpucossaer ner
1F not_seLf.active:
return.

# Nonynpospasweit gon

overlay - pygame. surface((seLf.screen width, self.screen_height), pygame.SRCALPHA)

overlay. fi11(seL7.bg_color)
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1ee else:

101 <elf.state - Playerstate. FALL
102 elif selfvx 1= o

103 self.state = Playerstate.RUN

108 else:

205 Self.state = Playerstate. IDLE

106

207 def drau(self, screen, camerax, debug-ralse):
208 Sprite = seLf.animator.get_current_sprite()
109

10 1f sprite:

m Sprite_rect = sprite.get_rect()

1 draw_x = self.rect.x - camerax - (sprite_rect.width - self.rect.width) // 2
a3 drawy = self.rect.y - (sprite_rect.height - scLf.rect.height)
s

s Screen.blit(sprite, (draux, draw_y))

16

7 1F debug:

118 pygane. draw. rect(screen, (o, 255, ©),

s (Self.rect.x - camerax, self.rect.y,

120 Self.rect.width, self.rect.height), 2)
12

12 1F seLf.attack_box:

12 pygame. draw. rect (screen, (255, o, ©),

128 (seLf.attack_box.x - camera_x, self.attack box.y,
125 eLf.attack_box.width, <cL7.attack box.helght), 2)
12 else:

127 Player_rect_screen = pygame.rect(

12 self.rect.x - canera_x,

125 Selfirectly,

130 Self.rect width,

31 SeLf.rect.helght

132 )

13 Pygane.draw. rect(screen, (255, 209, 56), player_rect_screen)
134

135 # OTKNOYEHO: oTOBpaXeHHE MOROCKN 310POBA

13 # self.drau._health_bar(screen, camera_x)

137

138 # YBATE neTon draw_health._bar

139

220 def take_danage(seLf, damage):

101 Self health - damage

12 1F self.health < 6

163 self.health = o

208 return scLf.health

105

206 def heal(seLf, amount):

147 self-health - min(scLf.nax_health, scLf.health + amount)
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# 3aronosok.
title_text = seLf.title_font.render(TTOBEMAI", True, seLf.title_color)

title_rect - title text.get rect(center=(seL.screen width//2, seLf.screen height//2 - 108))
SeLf.5creen.bIit(title_text, title_rect)

# Cootuenme.
message_text = self.nessage_font.render(seLf.message, True, seLf.text_color)

message_rect = message_text_get_rect(center=(seLf.screen width//2, scLf.screen_height//2 - 40))
Self.screen.blit(essage_text, message_rect)

# Konka "pecrapr”
restart_color = seLf.button_hover_color if self.restart_hover else seLf.button_color
pygane..draw. rect(seLf.screen, restart_color, seLf.restart_button, border_radius-10)
pygane.draw.rect(seLf.screen, (255, 255, 255), self.restart_button, 2, border_radius-10)

Festart_text = seL7.button_font.render("Pecrapr”, True, seLf.text_color)
Pestart_text_rect - restart text.get_rect(center_scL. restart,_button. center)
Self.screen.b1it(restart, text, restart_text_rect)

# Kionka “Tnasoe Mewo”
menu_color - seLF.button_hover_color if seLf.menu_hover else seLf.button_color
pygane.draw. rect(seL7.screen, menu_color, sei.menu_button, border_radius-10)
Pygane draw. rect(seLf.screen, (255, 255, 255), seLf-menu_button, 2, border_radius-1e)

menu_text = seLf. button_font. render(“Tnasnoe mewo", True, SeLftext_color)
menu_text_rect = menu_text. get_rect(center=seL~.menu_button.center)
SeLf-screen.bIit(enu_text, menu_text_rect)

# noncrasea
hint_text ~ seLf.message_font.render(“HaxmuTe ESC STO0s NpOTomNTS WTpy”, True, (208, 208, 255))
RInt_rect = hint_text.get_rect(center=(seLf.screen width//2, seLf.screen height - 58))
seLf-screen.b1it(hint_text, hint_rect)




image26.png
import pygane

#ron aninations.player_animator inport SimplePlayerAninator, Playerstate

fron config inport *

¥ closs Player:

v

PR

PR

PP

PP

PP

RRY

ER}

def

def

def

def

init_(self, x, y):

SeLf.rect - pygane.Rect(x, y, COLLISION MIDTH, COLLTSION HETGHT)

Selfvc= o
=Em=0
SeLf.on_ground = Folse

Self.animator = Simpleplayeraniator()
Self.state - Playerstate.Tole
Self.facing right = True

self.attacking = False
Se(f.attack_box = None
Se(f-can_jump = True

Self.health - 100
Self.max_health - 100

handle_input(self, keys):
selfvx =@
3 keys[pygame.K_a] or keys[pygame.k_LEFT]:
SeLFovx = WOVE_SPEED.
SeLf.facing_right = False
1 keys[pygame.K_d] or keys[pygame.K_RIGHT]:
SeLfvx = MOVE_SPEED
self.facing_right = True

3F (keys[pygame.k_SPACE] or keys[pygame.!
SeLf-vy = JWP_SPEED
SeLf.on_ground = FaLse
self.can_jump = Folse.

1F keys[pygame.K_j] and not self.attacking:
self.attacking = True.
SeLf.animator. reset_attack()

1F self.facing right:
seLf.attack_box - pygame.Rect(
SeLf.rect.right,

Self.rect.centery - ATTACK HEIGHT // 2,

ATTACK_DISTANCE,
ATTACK_HETGHT

)

else:
seLf.attack_box = pygame.Rect(

Self.rect.left - ATTACK DISTANCE,
Self.rect.centery - ATTACK_HEIGHT // 2,

ATTACK_DISTANCE,
ATTACK_HETGHT

)

update(seLf, dt_ms, collision rects):
1F self.attacking:
iF Self.animator.is_attack_finished():
self.attacking - False
SeLf.attack_box = one

self.vy += GRAVITY.
1F Self.vy > MAX_FALL SPEED:
selLfovy = WAX_FALL_SPEED

1F seLf.on_ground:
seLf.can_jump

True

# X gswxenve
Self.rect.x +- selfox
or' tile in collision rects:
1F self.rect.colliderect(tile):
iF selfuve >
self.rect.right = tile.left
elif selfowx ¢
self.rect.left = tile.right

5 ¥ gswxenne
self.rect.y

seLf.on_ground
or' tile in collision_rects:
1F self.rect.colliderect(tile):
iF selfvy > 6
seLf.rect botton = tile.top
selfiwy = @
seLf.on_ground = True.
elif self.vy < o
self.rect.top = tile.botton
selfowy = @

self.update_state()

Se(f.animator..update(dt_ms, seLf.state, seLf.facing_right)

update_state(seLs)
3F sel7.attacking:
self.state = Playerstate. ATTACK
€1if not seLf.on_ground:
iF self.vy < 0
cl.state - PlayersState.JUMP

UP1) and self.on_ground and seLf.can_jump:
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Amport pygame

- HACTPOTKH OKHA -
SCREEN_WIDTH - 1520
‘SCREEN_HEIGHT - 1080

Fps - o,

- HACTPOKH TPOKA.
PLAYER WIDTH — 48
PLAYER_HEIGHT - 96
COLLISION WIDTH — 32 # Ysenwsen 5 2 pasa
COLLISION HEIGHT - 144 # Ysenwsen & 3 pasa

MOVE_SPEED - 10 # Yeenwsen 5 2 pasa
GRAVITY - 6.6

MAX_FALL_SPEED - 15

JUMP_SPEED ~ 24 # Ywetuen & 2 pasa

- ATAKA UTPOKA -
ATTACK_DISTANCE - 128 # Yoenwien & 2 pasa
ATTACK_HEIGHT - 100 # Yeenwser & 2 paza

0= HACTPOTKH BOMKA -
WOLF_WALK_SPEED ~ 1.5
WOLE_RUN_SPEED - 4.0
WOLF_ATTACK_DAWAGE - 20
WOLF_FRAME_WIDTH - 290 # « JOGABAREH!
WOLF_FRAME HEIGHT — 299 # < JOBABIAEH!

# Pasweps xurGoKca sonka
WOLF_COLLISION WIDTH - 60
WOLF_COLLISION_HEGHT - 50

# 30m oBuapyKeHns
WOLF_1_DETECTION_RANGE - 600
WOLF_2_DETECTION_RANGE - 600
oniin - .
“Midnight journey try.tmc"

"bg1.prg”, 0.025),
“bez2.prg” 0.05),
"bg3.prg”, 0.075),
“bes.prg”, 0.10),
“bgs.prg” 0.15),
“bge.prg” .20),

UBETA AR OTIATKH -
DERUG_COLORS - {

K (255, 0, 0),
(0, 255, 0,
@55, 0, 0),
(@, 255, 8),
(255, 255, 0),
r (@55, 5, 0),
“target point": (2, 0, 255)
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import pygane
fron config import *
ron tmx_loader inport strip_gid flags

def transforn_surface(surface, flip_h, flip_v, flip_d, rotate 90):
result - surface

i £lip_d or rotate se:

Fesult = pygane.transform. rotate(result, -5)
5 flipp

Fesult - pygane. transform. Flip(result, rue, False)
i flip_v:

Fesult - pygane. transform.Flip(result, Folse, True)
return result

class Rendersysten:
def _init_(seLf, tmx_loader):
SeLf. tax_loader - tmx_loader
Se(f.transforn_cache = {}
Self.1ayer_order = self.get_tiled layer_order()

orint("\WiopaAOK OTPHCOBKH (ToNHO Kak B Tiled):")
o 1, layer_name in enuncrate(scl. layer_order):

Tayer_info - next((11 for 11 in tax_loader.layers_data if 1i["nanc"]

iF Tayer_info;
Tayer._type - layer_info.zet("type, "Unknown”)

is_collision - tmCloader. is_collision layer (layer_nane, layer_type)

print(F {i}. *{layer_name

def get_tiled_layer_order(self):
visible layers - [1
for layer_info in scLf.tnx_loader. layers data:
37 layer_info["visible’
visible_Layers.append(layer_info["nane"])
return visible Tayers

def draw tiles(self, screen, camera x):
visible _tiles - 0
aninated_tiles - @

visible left - canera x - RENDER_BUFFER
visible_right - camera X + SCREEN MIDTH + RENDER_BUFFER

for layer_name in scLf.layer_order:
3F Layer_name not in sel7.tc_loader. tiles_by layer:
continue

for tile in seLf.tnx_loader. tiles_by layer[layer_name]:
“] + seLf-tmx_loader.tile width
1> visible right:

‘tile right - tile[
3F tile_rignt < visible left or tilel
continue

‘tile_screen_x - tile["'] - camerax

({layer_type}) {'(konhang]" if

layer_nane), Hone)

_collision else *[AEKOP]’ if ‘decor in layer_name.lower() or layer_type

and layer_infol“nane”] in seLf.tax_loader.tiles_by_layer:

ing, src_rect, transform flags = seLf.tmx_loader.get_tile_inage(tile["gid"])

3F ing 15 None:
continue

3F tile["clean gid
‘aninated_tiles + 1

flip_h, flip.v, flip_d, rotate_s8
1F any(transforn_flags;

in self.tme_loader.animations:

transforn_flags

cache_key = (tile["gid"], flip_h, flip_y, flip_d, rotate_se)

1f cache key in seL.transforn_cache:

‘transforned_ing — seL.transforn_cache[cache_key]

screen.blit(transforned_ing, (tile screen x, tile[y"]))
else:
‘tile surface - ing.subsurface(src_rect) if src_rect else _{’
tile surface = transforn_surface(Eile_surface, flip h, flip.

SeL7-transforn_cache[cache key] = tile surface

Screen.blit(tile_surface, (tile screenx, tile[’y"1))

else:
Screen.b1it(ing, (tile screenx, tile["y"]), src_rect)

visible tiles +- 1

return visible tiles, aninated_tiles

., lip_d, rotate 90)

“Decoration’ else

¥y
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