


	
		×
		

	






    
        
            
                
                    
                        
                    
                

                
                    
                        
                    
                

                
                    
                        
                            
							
                        

                    

                

                
                    	
                            Log in
                        
	
                            Upload File
                        


                

            


            
                
                    	
                            Most Popular
                        
	
                            Art & Photos
                        
	
                            Automotive
                        
	
                            Business
                        
	
                            Career
                        
	
                            Design
                        
	
                            Education
                        
	
                            Hi-Tech
                        


                    + Browse for More
                

            

        

    



    
        
            
                
                

                
                	Home
	Documents

	SIMULATING THE PEDESTRIAN MOVEMENT IN UNISZA BESUT … · Simulasi orang ramai adalah penting bagi...



                




    
        
            
                
                    
                        

                        
                        
                    

                    
                        
						1

56
                        
                    

                    
                        
                        100%
Actual Size
Fit Width
Fit Height
Fit Page
Automatic


                        
                    

					
                

            

            
                
                    
                    
                    
                

                
                    

                    

                    
                        
                         Match case
                         Limit results 1 per page
                        

                        
                        

                    

                

            

            
									
    
        
        

        

        

        
        
            SIMULATING THE PEDESTRIAN MOVEMENT IN UNISZA BESUT CAMPUS ERLI NAJHAN BIN ALIAS BACHELOR OF INFORMATION TECHNOLOGY (INFORMATICS MEDIA) WITH HONOURS FACULTY OF INFORMATICS AND COMPUTING UNIVERSITI SULTAN ZAINAL BAIDIN 2019 
        

        
    






				            

        

    









                
                    SIMULATING THE PEDESTRIAN MOVEMENT IN UNISZA BESUT … · Simulasi orang ramai adalah penting bagi menyahut cabaran-cabaran ini, seperti menentukan masa yang diperlukan untuk mengosongkan


                    
                                                Download PDF
                        
                        Report
                    

                    
                        	
								Upload

									others
								

							
	
                                View

                                    1
                                

                            
	
                                Download

                                    0
                                

                            


                    

                    
                    
                        
                        
                            
                                    
Facebook

                        

                        
                        
                            
                                    
Twitter

                        

                        
                        
                            
                                    
E-Mail

                        

                        
                        
                            
                                    
LinkedIn

                        

                        
                        
                            
                            
Pinterest

                        

                    


                    
                

                

                    
                    Embed Size (px)
                        344 x 292
429 x 357
514 x 422
599 x 487


                    

                    

                    
                                        Citation preview

                    Page 1
						

SIMULATING THE PEDESTRIAN MOVEMENT IN UNISZA BESUT CAMPUS
 ERLI NAJHAN BIN ALIAS
 BACHELOR OF INFORMATION TECHNOLOGY
 (INFORMATICS MEDIA) WITH HONOURS
 FACULTY OF INFORMATICS AND COMPUTING
 UNIVERSITI SULTAN ZAINAL BAIDIN
 2019

Page 2
						

ii
 DECLARATION
 I hereby declare that this report is based on my original work except for quotations and
 citations, which have been dully acknowledged. I also declared that it has not been
 previously or concurrently submitted for any other degree at Universiti Sultan Zainal
 Abidin or other institutions.
 _______________________________
 Name: Erli Najhan Bin Alias
 Date: …………………………………

Page 3
						

iii
 CONFIRMATION
 This is to confirm that:
 The research conducted and the writing of this report was under my supervision.
 _____________________________
 Name: Mat Atar Bin Mat Amin
 Date: ……………………………….

Page 4
						

iv
 DEDICATION
 Alhamdulillah, all praises to Allah for the strengths and His blessings in completing this
 thesis. Special appreciation goes to my supervisor, Mr. Mat Atar Bin Mat Amin, for his
 supervision and constant support. His invaluable help of constructive comments and
 suggestions throughout the experimental and thesis works have contributed to the success
 of this research.
 Sincere thanks to all my friends for their kindness and moral support during my study.
 Thanks for the friendship and memories.
 Last but not least, my deepest gratitude to my beloved parents; Mr. Alias Bin Kechik and
 Mrs. Arni Binti Johar for their endless love, prayers and encouragement. To those who
 indirectly contributed in this research, your kindness means a lot to me. Thank you very
 much.

Page 5
						

v
 ABSTRACT
 The increasing urbanization of the world population presents new challenges for decision
 makers. Crowd simulation is crucial in addressing these challenges, including determining
 evacuation times in complex buildings, avoiding overcrowded area during mass events, and
 improving the crowd flow in buildings. This paper is focused on developing a simulation
 framework with unique features that aim at realism, speed and accuracy. This study will
 show how pedestrian at UniSZA Besut Campus behaves when two group of crowds
 intercept each other.
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vi
 ABSTRAK
 Peningkatan mendadak jumlah populasi dunia menimbulkan pelbagai cabaran baharu
 kepada para pemimpin. Simulasi orang ramai adalah penting bagi menyahut cabaran-
 cabaran ini, seperti menentukan masa yang diperlukan untuk mengosongkan bangunan
 kompleks, mengelak kawasan yang sesak ketika acara besar-besaran dan memperbaiki
 perjalanan orang ramai keluar masuk bangunan. Kertas kerja ini memberi tumpuan
 kepada cara untuk membangunkan rangka kerja simulasi dengan ciri yang unik yang
 mensasarkan kepada realisme, kelajuan dan ketepatan. Kajian ini akan menunjukkan
 bagaimana pejalan kaki di UniSZA Kampus Besut akan bertindak apabila dua kumpulan
 manusia bertembung di antara satu sama lain.
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1
 CHAPTER I
 INTRODUCTION
 1.1 Introduction
 Crowd simulation is the process of simulating the movement (or dynamics) of a
 large number of entities or characters for visual media like films, and is also used in crisis
 training architecture and urban planning, and evacuation simulation. Crowd simulation
 may focus on aspects that target different applications. There are numerous uses of crowd
 simulation from movies to city planning. Architects often wish to simulate crowds in order
 to most efficiently design a space in a building. Public planners would like to use crowd
 simulation to guide the design of public transport systems, such as subways, sidewalks and
 highways. Pedestrian Crowds frequently appear in many block-buster feature animation
 films and video games. Typical examples include pedestrians walking in the street, soldier
 fighting in a battle, and spectators watching a performance.
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2
 In games and applications intended to replicate real-life crowd movement, like in
 evacuation simulations, simulated agents may need to navigate towards a goal, avoid
 collisions, and exhibit other human-like behavior. Many crowd steering algorithms have
 been developed to lead simulated crowds to their goals realistically. A crowd simulation
 emulates real-life situations by animating delegates (helper objects that act as
 representatives). You give the delegates overall guidelines on how to behave, and the crowd
 simulation calculates their motion.
 Many studies on emergency events suggest that crowded environments (e.g.
 shopping malls, football stadiums) can cause crowd panic which can result in fatalities.
 However, studies using real-life experiments are usually expensive, both in time and
 resources. As an alternative approach, with less requirements for time and resources, crowd
 simulation is introduced to observe and analyze the movements and the behaviors (relating
 to movement) of a large number of people through the aid of computer programs which can
 be represented in the 2D or 3D environment. The simulation usually consists of a crowd
 model and its implementation.
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3
 1.2 Problem Statement
 The increasing number of students and the limitation of space presents new
 challenges for the universities management. There are over a thousand students in UniSZA
 Besut Campus. With that many students, a lot of challenges arises and crowd simulation is
 crucial in addressing these challenges. The challenges that arises with huge density of
 population are such as improving the crowd flow in the building, optimizing infrastructure
 during design phase, ensuring the safety of the students, develop, test and optimize
 evacuation plans and effective commute between faculty and student residential area.
 There have been no effort to show about how the pedestrian at UniSZA Besut
 Campus will behave in a 3D simulated animation. With this project, it will be the first of
 its kind and perhaps will pioneer more such projects in the future. Through this problem, a
 framework is proposed to develop a crowd animation with unique features that aim at
 realism of pedestrian in Unisza Besut Campus.
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 1.3 Objectives
 a) To identify the key elements and research needs in crowd modelling and simulation.
 b) To develop a crowd animation that can best represent human behaviors and the
 complex effects of these behaviors on movements.
 c) To evaluate the realism of crowd animation and validate the crowd model with real
 life situation while in UniSZA Besut Campus environment.
 d) To assess the wayfinding of pedestrian when walking through a pathway.
 e) To use the fully developed crowd simulation in decision making involving but not
 limited to; evacuation plan, building regulations, future infrastructure design,
 planning, and development.
 1.4 Scope
 The project scopes are identified so that it helps with the development process
 making it more organized and shows what to be covered in the project. The scopes are
 divided to two categories which are application scope and target user scope.
 1. Application scope:
 a) Focus to character, object and environment modelling.
 b) Simulate the pedestrian movement aimed at pedestrian in UniSZA Besut Campus.
 c) Making a realistic, real life simulation of crowd animation such as, walking through
 a crowd without colliding, avoiding obstacles without oscillating, and avoiding
 forced stopped movement when colliding with another agent.
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 2. Target user scope:
 a) UniSZA top management – for campus building safety management, future
 developments and decision making.
 b) Building safety inspector – for regulating and inspecting building exit strategy and
 develop appropriate escape plan.
 1.5 Limitation of Work
 The limitation of this simulation is although careful planning and effective measures
 is taken, we could never be certain of the future. The simulation is only to be regarded as
 a what-if scenario and can only imitate real life scenario but never predict it because there
 are too many factors that affects the outcome. Furthermore, this simulation is also pre-
 rendered and not a real time simulation.
 1.6 Expected Result
 The expected result following the development of the proposed project is as
 follows:
 a) A crowd animation that shows the simulation of pedestrian in UniSZA
 Besut Campus.
 b) The animation will also shows how pedestrian avoid colliding with one
 another to maximize crowd flow.
 c) The crowd animation should resemble real life scenario as close as possible.
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 1.7 Report Structure
 There are five chapters covered in the report.
 Chapter I covers the introduction of the project which is simulating the pedestrian
 movement in UniSZA Besut Campus. Besides that, this chapter also covers the
 introduction and basis of crowd simulation, its potential uses and benefits. This chapter
 also presents the problem statement, objectives of the project, scope, the project limitation
 and finally the report structure.
 Chapter II provides literature review that covers the information regarding the
 introduction of previous studies. The chapter provides five studies regarding crowd
 simulation that have been researched and each of these studies covers a unique aspects of
 crowd simulation such as using a predictive approach to avoid inter-collisions, crowd
 behavior in multi hazards situations, grouping effects, stepping behavior, and how an agents
 personal interest effect the simulation.
 Chapter III presents the methodology required to develop the project. Project life
 cycle that contains three stages that are pre-production, production, and post-production are
 covered in this chapter. The chapter will also shows the project requirements from the
 required software to the required hardware.
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 Chapter IV contain the implementation and testing of the project. The
 implementation phase is key in delivering a fully functional simulation. This chapter will
 describe the location of the simulation through multiple perspective and the 3D objects that
 populate the scene. The testing will check for errors and collect test run simulation result.
 Chapter V is the conclusion for the whole project. The chapter list all the project’s
 achievement and contribution and also states its problems and limitation. The future work
 is also envisioned here and also the project planning.
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 CHAPTER II
 LITERATURE REVIEW
 2.1 Introduction
 Crowd simulation is a field where a lot of researches have been done considering
 there’s a lot of benefits to be gained by observing and simulating the crowd movements
 such as optimizing infrastructure during design phase, ensure the safety of the people,
 develop, test and optimize evacuation plans, improve commerce by increasing customer
 experience, optimize operational processes, and evaluate compliance with regulations.
 This chapter provide reviews on previous studies and the different techniques and models
 used.

Page 22
						

9
 2.2 Reviews on previous studies
 Although numerous research efforts have been conducted to simulate crowd
 movements, none have been made to simulate the pedestrian movements in UniSZA Besut
 Campus meaning this study will be the first of its kind to be made in the aforementioned
 environment. Previous studies will be reviewed to get a better grasp on how crowd
 simulation techniques work and by reviewing these studies, a logical and proven frame
 work will hopefully be developed.
 2.2.1 Pedestrian Reactive Navigation for Crowd Simulation: a Predictive
 Approach
 This paper focuses on method to solving interactions between pedestrians
 and avoiding inter-collisions (Paris, Pettré, and Donikian, 2007). The approach is
 agent based and predictive. Aimed at obtaining realistic results, the proposed model
 is calibrated from experimental motion captured data. Method is shown to be valid
 and solved major drawbacks compared to previous approaches such as oscillations
 due to lack of anticipation.
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 2.2.2 Modelling Group Structures in Pedestrian Crowd Simulation
 Motivated by the need of group modelling for crowd behavior simulation,
 this paper presents a unified and well defined framework for modelling the structure
 aspect of different groups in pedestrian crowds (Qiu and Hu, 2010). Both intra-
 group structure and inter-group relationships are considered and their effects o the
 crowd behavior are modeled. Based on this framework, an agent-based crowd
 simulation system is developed and crowd behavior simulations suing two different
 group structures are presented. The simulation results show that the developed
 framework allows different group structures to be easily modeled.
 2.2.3 Crowd Behavior Simulation with Emotional Contagion in Unexpected
 Multi-Hazard Situations
 This paper focuses on crowd behavior simulation by modelling the
 generation and contagion of panic emotion under multi-hazard circumstances. It
 uses an Emotional Reciprocal Velocity Obstacles (ERVO) model and augmenting
 the traditional RVO model that combined the emotional impact and local avoidance
 together. Results demonstrate that the overall approach is robust, can better
 generate realistic crowds and the panic emotion dynamics in a crowd (Xu et al.
 2018). The method can be applied to various complex multi-hazard environments.
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 2.2.4 A Study of Pedestrian Stepping Behavior for Crowd Simulation
 This paper discuss about biomechanical pedestrian stepping behavior and
 present arguments that show its importance. Empirical data from controlled
 experiments are analyzed to better understand how pedestrians make their steps.
 The results show the dependence of step length on speed in different walking
 situations, like walking sideways or climbing stairs. (Seitz, Dietrich, and Koster,
 2014).
 2.2.5 Crowd Simulation for Dynamic Environment Based on Information
 Spreading and Agent’s Personal Interests
 In this paper the simulated agents behave according to their personal needs
 that are affected by the surroundings. Each agent has their own personal interests
 and needs, which affects its goals and interactions with the environment (Jablonski,
 Argyriou, and Greenhill, 2014). Genetic algorithms are used to simulate the
 dynamic behavior of the environment and the knowledge spreading. Result shows
 more accurate and realistic simulations are obtained.
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 2.3 Summary
 In summary, crowd simulation is an interesting and useful subject and offers a lot
 of benefits if researched. As seen in the literature review, many researches have been done
 in this subject as it uses becomes more important. UniSZA Besut Campus should explore
 the possibilities that crowd simulation offer and try to develop more crowd simulation in
 the future to help when building more infrastructure in the campus.
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 CHAPTER III
 METHODOLOGY
 3.1 Introduction
 This chapter will explain the details of the methodology being used in this project.
 The project methodology should systematically solve all the problems that arises and also
 helps this project towards completion. It is an important step of development since it will
 guide the project through the development and implementation phase.

Page 27
						

14
 3.2 Project Life Cycle
 This project’s methodology will be described in three cycles. The project’s life
 cycle is similar to a 3D animation pipeline because while simulation and animation are
 different, they both involve the application of 3D computer graphics and are presented in
 that form with motion of video graphic. The difference is how the motion is derived.
 Animation uses key frames to define the position and orientation at specific points in time
 while simulation uses computer programs, which rely on the laws of physics to analyze the
 event and produce the motion. With that in mind, the project life cycle involves three
 phases that are pre-production, production and post-production.
 These three phases all have their own components and is shown in figure 3.1 and
 will be explained in details later in the following sections. It is important to follow these
 cycles because by following these life cycles, an organized and effective workflows will
 be maintained and the desired result can be achieved which is simulating the pedestrian at
 UniSZA Besut Campus with utmost realism and accuracy.
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 Figure 3.1: Project Life Cycle
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 3.3 Pre-Production
 In pre-production, there are three components which is idea, storyboard, and
 design. The final year project started with an idea which is then proposed to the
 supervisor to be accepted or rejected. In Informatics Media course, there are five
 categories that can be chosen from and those are, Website, Courseware, Information
 System, Electronic System, and 3D environment or simulation. This project falls
 under the 3D environment or simulation category.
 After the idea is accepted, the storyboard is sketched. The storyboard is the
 visual story form of the idea. It is the first visual representation of the story. It can
 be anything from quick thumbnail sketches to fully developed idea created by a
 team of story artists. In the end, a storyboard is what is used for the whole
 production phase to understand the flow of the project. In the design component,
 the final look of the project is decided. This includes the character design, prop
 design, costumes, and environment designs.
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 3.3.1 Project Storyboard
 Figure below shows the project’s storyboard:
 (a) (b)
 (c) (d)
 (e) (f)
 Figure 3.2: Project Storyboard
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 From the figure 3.2 (a), there are multiple red and blue dots in two different squares.
 These red and blue dots represent people and together they formed a crowd while the two
 squares represent two different rooms. The rectangular at the bottom of the figure represent
 a hallway or corridor. This means that figure 3.2 (a) visualize that two different groups are
 in two different rooms. On to figure 3.2 (b), the two different groups are making their way
 out of the room respectively and onto the hallway. In figure 3.2 (c), the two groups are in
 the hallway and are about to walk in the direction of each other.
 From then on, the two groups started walking towards each other as seen in figure
 3.2 (d). The red dots that represent the first group wanted to walk to towards the right side
 of the hallway while the other groups represented by the blue dots wanted to walk to the
 left of the hallway. The two groups then intercept each other in figure 3.2 (e) and is walking
 through each other and this is where the crowd behavior is observed whether there is
 collision or oscillation. In the last figure 3.2 (f), the two groups successfully walk through
 each other.
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 3.4 Production
 In the production phase, there are eight components. The first one is making
 the layout. In the 3D layout stage, a 3D version of the storyboard is created. The
 3D layout becomes the new blueprint guide for the rest of the 3D project during
 production. Next is research and development (also known as R&D) is a
 component that also spans the entire project life cycle, from preproduction to
 postproduction. Research have to be made if the crowd simulation were to imitate
 as close as possible how crowd behaves in the real world. Development of the Besut
 Campus in 3D environment also made by taking pictures of the surrounding areas
 to be modelled after.
 After all the resource materials have been gathered, the next step is
 modelling. Everything that needs to be seen onscreen or rapid-prototyped has to be
 modeled. The models are then textured where the model is applied color and
 surface properties to match its real life counterpart. Next is rigging. Rigging is the
 component which a control rig is put into the model so the objects can be made to
 move and animated. In the animation process, the model or and in this project case
 the crowd, is animated to simulate real life behavior to be considered a successful
 crowd simulation.
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 After the simulation is set and ready, next thing to do is setting up the
 lighting of all the scenes. Lighting is the painting component of the production
 phase. The lighting is very important for rendering. After setting up all the lights,
 the scene will be break into render passes, which are individual parts of the
 rendering process. This render passes is useful to render parts of the whole scene,
 such as individual objects, shadows, colors, and much more.
 3.4.1 Project Layout
 The following images will show the project’s layout:
 Figure 3.3 shows different group of people in two separate rooms.
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 Figure 3.4 shows both of the groups are walking out of the rooms.
 Figure 3.5 shows the two groups are walking towards each other.
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 Figure 3.6 shows the two groups intercept each other.
 Figure 3.7 shows the groups making their way past each other while maintaining their
 course.
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 Figure 3.8 shows the groups walked past each other.
 3.4.2 Modelling and Texturing
 Figure below shows some of the male character design model and texture:
 (a) Front view (b) Side view
 Figure 3.9: Male 1
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 (a) Front view (b) Side view
 Figure 3.10: Male 2
 (a) Front view (b) Side view
 Figure 3.11: Male 3
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 From the figures shown there are different types of male model based on skin color,
 clothing, and facial features. This is to replicate real life situations where everyone is not
 the same with each other thus making this crowd simulation even more closer to reality.
 All of the models here are from the Golaem assets, a plugin for the Maya software that
 speacialize in 3D crowd simulation. The Golaem plugin will be the main tools in
 developing the project alongside Maya.
 3.4.3 Rigging
 Figure 3.12 below shows the rigging process. Rigging is the process of
 taking a static mesh, creating an internal digital skeleton, creating a relationship
 between the mesh and the skeleton (known as skinning, enveloping or binding) and
 adding a set of controls that the animator can control the character or object.
 Figure 3.12: Rigging
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 3.4.4 Animation
 Figure 3.13 below shows the next process which is the animation. Here, the
 movement of objects or character is created. The simulation of movement is created
 by displaying a series of pictures, or frames.
 Figure 3.13: Walk animation
 3.4.5 Lighting
 Lighting is the painting component of the production stage. Is is a very
 important elements to visualize the objects. Figure 3.14 shows the different types
 of light sources by Arnold.
 Figure 3.14: Arnold lights
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 3.4.6 Rendering
 Rendering is the final stage of the production pipeline. The process takes the
 3D models, rigs, animation, textures, lighting, and renders them into video or still
 images.
 Figure 3.15: Rendering
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 3.5 Post-Production
 The next stage in the project life cycle is the post production phase. The
 first component in this phase is compositing. In compositing, all the image created
 from the rendering process are layered together to make the final output image.
 These final images are then put together in a video editing software such as Adobe
 Premier to be rendered one final time but this time as a motion graphic video. The
 final product should achieve the desirable result that this project aims.
 3.5.1 Video Editing
 Adobe Premier Pro CS6 is used in this project to compile together all the
 rendered images and turn them into a video. The rendered scenes is turned into
 sequence images and edited as shown below.
 Figure 3.16: Editing
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 3.6 Project Requirement
 3.6.1 Software Requirement
 Adobe Photoshop:
 - used to design project’s storyboard
 Microsoft Word:
 - used for project’s documentation
 Adobe Premiere:
 - used to produce the final motion video
 Golaem:
 - used to develop the crowd simulation
 Autodesk Maya:
 -used to model, animate, and render
 3.6.2 Hardware Requirement
 Laptop: Asus K43SV
 Processor: Intel Core i5
 Memory: 8 GB RAM
 Operating System: Windows 10 Pro 64-bit
 3.7 Summary
 As a whole, this chapter describes the project methodology by giving details
 of the project life cycle and what each cycles does towards the project completion
 and also the details of the components in each cycles. The project requirements are
 also stated here. The project methodology should contribute towards the
 development of the project and its objectives.
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 CHAPTER IV
 IMPLEMENTATION AND TESTING
 4.1 Introduction
 This chapter will discuss the implementation of the methodology from the previous
 chapter and will also be testing the final product to obtain the result of each implementation.
 Implementation is executed to ensure the application is developed accordingly and follows
 the main objectives of the project. Testing will be executed and any defects would be
 detected as soon as possible and appropriate countermeasures would be deployed
 immediately.
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 4.2 Implementation
 The implementation phase refers to the actual delivery of the instruction. The
 purpose of this phase is to give the effective and efficient delivery of a fully functional
 simulation. This project purpose is to develop and implement a simulation that shows how
 the pedestrian in UniSZA Besut Campus moves and also determine the behavior of two
 different group of crowds will behave when they intercept with each other.
 4.2.1 Setting
 The setting of this crowd simulation is at the corridor in front of the
 computer labs on the first level of block D3 of Besut Campus. The setting is shown
 in the following figures.
 Figure 4.1: Top view
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 Figure 4.2: Left-side view
 Figure 4.3: Right-side view
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 4.2.2 3D objects
 Four 3D objects is modelled and put into the simulation setting to make the
 setting resembles its real life counterpart. These objects are fire extinguisher, monitor, table
 and chair. All objects are modelled using the Maya software.
 (a) Front view (b) Side view
 Figure 4.4: Fire Extinguisher
 (a) Front view (b) Side view
 Figure 4.5: Monitor

Page 47
						

34
 (a) Front view (b) Side view
 Figure 4.6: Table
 (a) Front view (b) Side view
 Figure 4.7: Chair
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 4.3 Testing and Result
 Testing is carried out to evaluate whether this simulation have achieved its desired
 objective or not. Testing is needed so that errors can be detected and fixed so that the
 simulation is free from errors. Some of the errors that can occur are the crowd did not
 follow the right path, the people in the crowd phase through each other and other
 behaviors that does not represent real life crowd simulation. The desired result of this
 simulation is the crowd behave like real, life-like pedestrian crowd which is when two
 crowd meets, they avoid collision with each other and walk through the given path
 successfully from point A to point B.
 4.4 Summary
 The summary of this chapter is the methodology from the previous chapter is
 implemented here and is used accordingly as a guideline to develop the crowd simulation
 and achieve the expected outcome. The setting of the simulation is also described here
 along with the objects that are used to populate the scene. Furthermore, the simulation is
 run and tested to ensure it run smoothly. The test run would be repeated until the
 simulation contain no errors and produces the optimum result.
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 CHAPTER V
 CONCLUSION
 5.1 Introduction
 Throughout this chapter, the outcome from all of the previous chapters is concluded
 and discussed here. There are a few topics that are covered in this chapter such as the
 project achievements, its problems and future improvements. This chapter content will
 summarize the project overall and its contribution and draws conclusion whether the project
 achieve its main objective.

Page 50
						

37
 5.2 Project Achievement and Contribution
 Simulating the Pedestrian Movement in UniSZA Besut Campus is a crowd
 simulation that shows how the pedestrian in UniSZA Besut Campus behave in a situation
 where two groups of crowds intercept each other. From the simulation, the crowd is
 observed and the end result shows that it have achieved the objectives and scope of this
 project. Below is the list of the achievement of this project:
 1. Identified the key elements and research needed in crowd modelling and simulation.
 2. Developed a crowd animation that can best represent human behaviors and the
 complex effects of these behaviors on movements.
 3. Evaluated the realism of crowd animation and validated the crowd model with real
 life situation in UniSZA Besut Campus environment.
 4. Assessed the wayfinding of pedestrian when walking through a pathway.
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 5.3 Problem and Limitation
 There have been problems and limitation throughout this project and these
 limitations can exist due to a number of issues such as research design or methodology and
 hardware or software constraint. The first problem is the plugin Golaem. Golaem offers a
 Personal Learning Edition (PLE) license, which allow users to evaluate, use and learn
 Golaem. Although this is a great feature that let user to use the plugin for free, there are
 side effects which is that all files generated from a PLE license or from Maya scene saved
 with a PLE license will be watermarked at rendering time or at geometry bake export time.
 This can be seen by looking at some body part of the rendered crowd that is orange in color
 which is the default Golaem shader. To remove this watermark one need to purchase the
 plugin which can be quite expensive.
 Another problem and limitation is the hardware. To handle software like Maya
 which takes a lot of the computer resources one need to have a computer with good
 processing power. When making a crowd simulation, the number of people in the crowds
 are directly affecting the hardware performance and only high performing hardware can
 handle a large crowd particularly in the rendering process.
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 5.4 Future Work
 Simulating the Pedestrian Movement in UniSZA Besut Campus still have a lot of
 rooms to be improved. There are a few suggestions that can be made in order to make the
 simulation seems more real and thorough. The suggestions that needs to be considered are:
 1. Simulating the whole Besut Campus with different crowd volume such as few
 crowd, medium crowd and large crowd to show the different effects to crowd flow
 from the crowd volume.
 2. Add scenarios such as fire hazards to show how the crowd react and behave to
 hazardous environment and escape using the evacuation plan.
 3. Adding random behaviour to crowd such as talking on phone, changing direction,
 and more so that the crowd resembles real life crowd.
 I hope this project can be further developed and help those who use it understand
 the importance of crowd animation and its benefits.
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 5.5 Project Planning
 The project started on week 1 and finished on week 15. The detail project schedule
 is based on Appendix (GANTT CHART).
 5.6 Summary
 In conclusion, Simulating the Pedestrian Movement in UniSZA Besut Campus is a
 crowd simulation that focuses on showing the behavior of the crowd when walking through
 a pathway while avoiding collision. This simulation can be referred to when planning
 pathway to manage crowd flow. System Life Cycles have been used as the methodology
 through three different cycles throughout development phase which are pre-production,
 production and post-production. This project would hopefully be beneficial to all those
 who uses it.
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 APPENDIX
 Appendix A: Gantt Chart (FYP I)
 Task
 Name
 September October November December
 1 2 3 4 5 6 7 8 9 10 11 12 13 14 15
 Topic
 Discussion
 Project Title
 Proposal
 Proposal
 Writing
 Proposal
 Writing -
 Literature
 Review
 Proposal
 Progress
 Presentation
 & Evaluation
 Discussion
 Correction
 Proposal
 Proposed
 Solution
 Methodology
 Proof of
 Concept
 Drafting
 Report of the
 Proposal
 Submit Draft
 of Report to
 Supervisor
 Seminar
 Presentation
 Correction
 Report
 Final Report
 Submission
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 Appendix B: Gantt Chart (FYP II)
 Task
 Name
 January February March April May
 1 2 3 4 5 6 7 8 9 10 11 12 13 14 15
 Project
 Meeting With
 Supervisor
 Project
 Development
 Proposal
 Progress
 Presentation &
 Evaluation
 Project
 Development
 Project Testing
 Submit Draft
 Report and
 Documentation
 of The Project
 Seminar
 Presentation
 Discussion and
 Correction
 Report
 Final Thesis
 Submission
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