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Abstract— Game designing is a really interactive and 

creative part of modern IT culture. This has motivated 

various developers to create interesting games on various 

platforms. Thus, we aim to develop an entertaining and fun 

game based on our childhood. Our game is a single player 

game which provides multiplayer functionality as well. The 

game will contain different inputs like tap, swipe and 

motion sensing on a different levels. In the game, the player 

will need to have very good timing and speed in order to 

win. The objective would be to cross the path full of 

obstacles in given or shortest time. The difficulty of levels 

will increase gradually as the game proceeds. The platform 

of the game is developed using Unity 3D game engine and 

main coding is in C#. Unity 3D allows non-programmers to 

use a set of powerful animation and interaction design tools 

to visually program and animate. We review several 

animation techniques that are common in computer games 

and that could make the movements of objects more natural 

and convincing. Thus the game needs to be constructed in a 

way that is organized and well planned to give the users the 

best experience possible. Thus we will try to create a game 

which is extremely entertaining and intriguing with great 

graphics to make it visually appealing. 
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I. INTRODUCTION 

We aim to build a windows based gaming application based 

on 3D games. We will develop this game in Unity3D. The 

game is a single player type in capturing object genre. The 

levels will contain 5 sublevels each to be cleared step by 

step to advance and win the game. The games objective is 

that the scientist will quick and clear each course by 

capturing the bacerias without colliding to the obstacles. 

Game environment will be set up near places like hall room, 

lawn or sky. The actions for action object like a gun will be 

to turn left or right. The background will move ahead only 

on user input. Hence the user will need to give continuous 

inputs to keep the scientist moving and reach the end. If the 

time taken to complete the final level is more than the 

specified goal then the level won’t be cleared. Overall 

architecture of game is interactive and highly dynamic. The 

user should be prepared for all types of obstacles and react 

quickly. The game is being developed for Windows 

platform. The graphics will be rendered to an aspect ratio of 

16:9 and a vertical orientation will be the output. The game 

can be easily played on various resolutions and won’t have a 

problem with rendering objects. 

II. PROPOSED GAME 

The proposed game is a single player game. Its 

specifications are as given: 

A. Game Name 

Scientist’s Winning Bacterias  

B. Game genre 

Action object capturing targeted objects type arcade game 

C. Targeted Audience 

Desktop (Windows) users of all age groups.  

D. Delivery Platform 

Windows 7 and above versions. 

The game will showcase three major levels in 

which the player(scientist) will be capturing the winning 

bacterias.The levels will contain 5 sublevels each to be 

cleared step by step to advance and win the game. The 

games objective is to be quick and clear each course without 

colliding to the obstacles. Game environment will be set up 

near places like hall room, lawn or sky. The actions for 

player will be to turn left or right. The background will 

move ahead only on user input. Hence the user will need to 

give continuous inputs to keep the player moving and reach 

the end level. If the time taken to cross each level is more 

than the specified goal then the level won’t be cleared. 

Overall architecture of game is interactive and highly 

dynamic. The user should be prepared for all types of 

obstacles and react quickly. The game is being developed 

for Windows 7 and above versions. Users .The graphics will 

be rendered to an aspect ratio of 16:9 and a vertical 

orientation will be the output. The game can be easily 

played on various resolutions and won’t have a problem 

with rendering objects. 

III. BACKGROUND: GAME ENGINES 

We distinguish the game engine as a framework for game 

creators, and the game engine as a piece of code for gamers. 

On the one hand, the game engine is the set of tools 

(including low-level libraries, User-Interface editors, and 

game multimedia management tools) that facilitate the work 

of a game developer in the process of creating a new game. 

The community of game developers considers thus a game 

engine as a framework or a platform. We will use 

“framework” throughout the paper. The framework provides 

an abstraction layer between the game content (multimedia 

content and main scripts) and the underlying hardware. The 

most popular frameworks like Unity3D are cross-platform, 

i.e., a given game engine can run on various operating 

systems and various hardware configuration. On the other 

hand, the game engine is the set of software and data that 

eventually run on a device to provide the game to an end-

user. The community of gamers considers a game engine as 

a piece of code. All the games that have been created by the 

framework Unity3D share similarities that make them 
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consistent Unity3D game engines. We focus in this paper on 

typical Unity3D software, which we refer to as game engine. 

A. Networking 

These modules implement communication routines and 

protocols for Single player games and server based games. 

With respect to the requirements of gamers, the networking 

modules should be fast and cheat-proof. 

B. INPUT  

The capture of the commands from the gamer (e.g., joystick, 

keyboard, and now VR sensors) are all concentrated on a set 

of modules. These modules require minimum re-coding 

from the game creator. 

C. Multimedia Rendering 

These modules are in charge of generating the graphical and 

audio elements of the game. Regarding graphics, the 

rendering modules have to generate one new frame every x 

milliseconds (ms) where x is typically between 10 and 30. 

Note also that the output of these modules is usually raw 

videos, which need to be encoded for a distant display 

output. 

IV. SOFTWARE REQUIREMENTS 

1) Platform - Apache server with SQL Database. 

2) Operating System - Windows 7. 

3) Game Engine Required – Unity. 

4) Programming Language – C Sharp. 

5) Computer Graphics Software – Blender. 

V. EXPERIMENTAL SETUP 

A. Unity 3D 

Unity 3D is a game engine used for developing games for 

multiplatform use. It is one of the best features of Unity to 

allow user to create a game able to run on multiple devices 

or systems. It makes use of extensive libraries which support 

many different game functions necessary. It is used for 

collaborating the animations, art, sound, functions and 

objects together to create the final product. The coding is 

mostly in C# and the inbuilt assets are easier to access. 

Unity can handle and support several art assets and file 

formats from Maya, Blender, Adobe Photoshop and 

Illustrator. All these assets are handled by Unity’s GUI 

(Graphical User Interface). They can be very easily added 

onto any project. Unity’s scripting is built on MONO which 

is basically the open-source implementation of the .NET 

framework. 

B. Rendering Pipeline 

The rendering pipeline is a combination of multiple stages 

or steps needed to generate a 2D image based on a given 

geometric description of a 3D scene and an oriented virtual 

camera. First, the input assembler reads data (vertices and 

indices) of 3D objects from memory and approximates it by 

triangle meshes. The second step is related to the camera. 

The View Space is a coordinate system wherein the virtual 

camera is translated to the origin of the world space. The 

lighting step is a key step to produce a realistic scene. The 

light sources are simple objects, defined in the world space, 

which are a combination of color, intensity, direction, focus 

and position.The culling step is then implemented to decide 

which objects should be discarded from the scene according 

to the computation of view frustum. Finally, the scene is 

rendered based on perspective projection of the 3D vertices 

onto a 2D projection window inside the frustum. The 

vertices coordinates are transformed to place the 2D scene 

into rectangle window on the screen, which is called the 

viewport by scaling and translating. The outputs of this 

stage are pixels.  

C. Blender 

We have also used Blender to design the gaming World and 

characters. It allows 3D modeling, simulation of particles, 

animation, texturing, rigging and various other complex 

blending activities. Designing and 3D modeling is much 

simpler and more efficient in Blender. Thus the designing is 

done in Blender and then imported to our game project title 

and author details must be in single-column format and must 

be centered. 

VI. METHODOLOGY 

Planning of a game is the first step before designing and 

modelling phase. The presentation of the game, the game 

canvas, the story board and its stages are decided in the 

planning phase. The complete 3d game design process is 

illustrated in Figure 1. 

 
Fig. 1: 3D Game Design Methodology 

A. Modeling 

The following steps are followed for designing and 

modeling.  

1) Gaming World Modelling: Gaming world contain 

various objects, characters, different assets, terrain and 

camera motion. With the help of Unity3D, we can 

arrange our gaming world according to our 

requirements.  

2) Character Designing: With the help of Blender, we 

designed our gaming characters. 4  main characters are 

required for this game:  
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a) Scientist the player: This is the main character of the 

game, designed in blender. It will collect the green  

bacteria’s  and destroy the red bacteria’s on collecting 

power up.  

b) Red bacteria’s,the enemies: Designed in Blender, they 

are made to destroy the scientist. They will try to attack 

the scientist and destroy it when it will not have the 

power up option. 

B. Animation 

Animation is done at the character’s (Scientist and Bacteria) 

and the camera level.  

C. Character Animation 

 Rigging - Rigging is the setting up of a skeleton that 

moves the mesh. A skeleton was created with bones, 

and then bones were moved in order to move the 

character. Rigging has been done using Blender.  

 Motion – For motion we have used three different 

animations as: jump, run and shoot. These    animations 

were done using Unity3D.  

VII. CONCLUSION 

This project results in a successful definition of the 3D game 

development as a gaming application. To develop a game in 

3D using unity3D, Blender and Unity Scripts. We have 

successfully designed the game using all the things 

mentioned above and established a successful pipeline for 

the development of 3D games, it provides an immersive 

environment with great sound effects. The project explains 

the process involved in game development on windows 

platform using Unity 3D. This paper covers all the topics 

from general game development to the tools used for game 

design and also the details of our game design. We intend to 

create an extremely engaging and addictive game. We are 

creating a project which will be used by a wide range of 

players across the world. 
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