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Abstract 

 For this project, we the members of the team are thinking of building a car that is 

able to operate without human intervention as well as responding to guidance through a 

wireless network. In addition to the exploring behavior of the car, a camera will be 

installed on the top of it to let a person looking at a computer screen see what the car can 

see; the transmission media is a Bluetooth network. The idea is for the car to explore by 

itself, and have the camera send images to the computer allowing the computer operator 

to see what the car sees. If the user decides, he could override the autonomous operation 

to wirelessly control the car to go to a specific location of his desire. The purpose of this 

car is to be used as a security tool for a building, or for military use for exploration 

purposes. 
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I. Executive Summary 

Our goal as a team is to accomplish something no one has ever done before. We 

are going to create an autonomous car that uses sensors to avoid obstacles preventing 

crashing, and it could also be controlled wirelessly. This vehicle will have a camera 

for visualization and sensors for obstacle avoidance. The user would be able to have 

complete control of the car from a computer as long as the computer is connected to 

the car wirelessly. The vehicle will provide the user an image feed for navigation as 

well as surveillance. Our research shows that no such device has been created 

although we do believe that the technology is there for us to accomplish such task. 

We believe that the market for this product will be more for military, security, or 

exploration use. This vehicle can be used to go where people are not able to go. 
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II. Problem Statement 

The Explorer is an autonomous vehicle that does not crash and could also be 

controlled wirelessly through a computer. What the vehicle can do is beyond your 

imagination, this is just not the same ordinary computer controlled vehicle. This vehicle 

can be used anytime and anywhere around the world. It will be connected wirelessly 

using a Bluetooth network. The Explorer will also include a camera for visualization and 

guidance to control its movements. Our main goal is to make it possible for someone to 

go anywhere and use a secure connection to be able to explore with The Explorer. It may 

be any task the user feels necessary; such tasks may include surveillance and exploration. 

The Explorer will be able to be controlled through various terrains and obstacles. It can 

also be controlled around the clock so no matter the time or place The Explorer is 

available to the user. The cost of this unit must not exceed $400.  

A. Project Objectives: 
1. Safety 

1.1. Must handle the unexpected terrain to avoid losing control or balance 

1.2. Can handle light moisture conditions 

2. Marketable 

2.1. Useful outdoors 

2.2. Useful indoors 

2.3. Around the clock usage 

2.4. Indications of facing angle and speed 

2.5. Small and lightweight design 

3. Ease of use 

3.1. This device must be very user-friendly at the home of a computer 

3.2. Easy to turn 

3.3. Easy to navigate 

3.4. Easy to view from the cam 

3.5. Easy to understand tools on the interface 

3.6. Easy to store away 

3.7. Easy to charge 
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4. Durable 

4.1. Resist Rust or any other corrosion from different types of Plants. 

B. Constraints: 
1. Device must have an independent power supply  

2. Can maintain power for several hours of heavy use 

3. The Explorer must cost less than $400 

4. Must be Bluetooth based 

5. Must have a wireless connection between the vehicle and the computer 

6. Must have a good response time 

7. Complies with CAN protocol 

III. Assumptions and Limitation 

A. Assumptions: 

·  Fair weather 

·  Dry conditions 

·  Environment containing minor obstacles 

·  Low moisture conditions 

·  Outdoor/indoor environments 

·  Ease of use of controlling vehicle 

·  Around the clock operation 

B. Limitations: 

·  Wet conditions not allowed 

·  Distance vehicle can go without losing connection 

·  Visibility of what can be seen through the cam 

·  Battery life 

·  Low bandwidth for connection speed 
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IV. Needs and Feasibility Analysis 

A. Needs Analysis 
The purpose for the needs analysis was to gather the client’s needs to produce the 

desired functions of the vehicle. After speaking with the client our team brainstorms to 

come up with the final functions. The client’s needs were obtain through means of an 

interview to clarify what the client exactly needs. Also a survey was developed and 

conducted to obtain the user’s needs. 

In the interview some important points like possible functions, type of 

connectivity, and place of use were discussed. The client requested a vehicle that could 

be controlled wirelessly through a PC using the keyboard.  

For better result and conclusion in the elaboration of this project a survey were 

given to an amount of people. The main purpose of this survey if to find out people’s 

needs.  The results obtained in this survey are shown in following table. You can follow 

this survey in the Appendices for better understanding of the results. 
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Table # 1: Survey Results 
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After performing the survey the team did brainstorming and to show the ideas a 

fishbone diagram was drawn. The diagram also has some extra ideas that could be 

implemented for better and more efficient design. 

Figure # 1 Fishbone Diagram 

From the client interview, Professor Arellano provided us the information 

required for the elaboration of the project. After the answers were obtained we got to the 

conclusion represented on our fish bone diagram. 

 

 

 

From the fishbone diagram that came from the results, we get the following table. 
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Table # 2: Composite Project Attributes  

 

After removing the attributes that are not objectives we get the following table: 

������	 
��������	 �����	
(��	
�� ����%���	����
 	)�%�������
��
�����
����%$�-.�
+��� %$�%�������
/� 0+1	 ���	 �
(��	
�� 2�	������ �������+	��%	��+�%	���
��� �
���	�� 0+1	 ���	 �
8���	&� (�
�����%�		��!�
 ���
����&� 0+1	 ���	 �
2	�
� 4	�� 	�
�%��+	�	�%&������	���	� 0+1	 ���	 �
2	�
� 4	�� 	�
�%��+	�%�� $��	%�%��
 	� 0+1	 ���	 �
2	�
� 4	�� 	�
�%��+	��+�	�����������+%�� �	� 0+1	 ���	 �
2	�
� 4	�� 	�
�%��
�����	���	��
�����
�	�����	�����
����� !		��!��
���	� �
���	�� 0+1	 ���	 �

 

Table # 3: Pruned and Categorized Objectives 

 

B. Feasibility Analysis 
This analysis is a technical review to ensure that the project design complies with 

all the constraint such as cost, schedule, performance requirements and risk.  

 

 Feasibility Analysis 

Attribute Weight Scale W.Scale Why? Solutions 
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Sufficient Skills 0.8 2 1.6 
Need to learn more  
about wireless system 

We have to use the  
resources available to 
learn, like books and 
the internet. 

Sufficient Equipments 0.5 3 1.5  Need to buy adequate cam  Buy 
Sufficient People 0.5 3 1.5 A group of 5 people Enough for this project. 
What are the chances 
of meeting the  
intermediate 
milepost? 0.7 5 3.5 

We have carefully  
analyzed the schedule  
and we have concluded 
that everything is fine. Not required 

What % of the total  
founds do we have? 0.5 5 2.5 

We have all founds 
needed. 
  Not required 

Are fundamentally 
new inventions 
required? 0.5 5 2.5 

Components are 
available Not required 

Has a similar  
technology been used 
by others? 1 5 5 Yes  Makes the work easier. 
Has the technology 
been 
demonstrated by  
your team? 0.5 3 1.5 

Team has little experience  
with microcontrollers.  

More research and  
practice needed. 

Total     19.6     
Weighted Scale     3.92     

Table # 4 Feasibility Analysis 
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V. Risk Analysis 

As part of our project implementation process risk analysis for each project should 

be performed. All the researched data is taken into consideration for risk discussion 

workshops, this helps identify potential issues and risks ahead of time before these pose 

cost and schedule negative impacts.  

Soon after we analyzed it turned out that the considerations to watch out for in the 

project are based on economics and the lack of experimentation. Practice in these kind 

projects means that examples have to be done prior to our final project. Repair and 

replacement cost will consume time in the schedule, therefore delaying the progress, but 

it could be fixed if we set up a plan of immediate response. 

The next table is the exposure matrix; this can be use as a managing tool. Each 

risk is evaluated as a class depending on the situation. Class I are below the risk 

acceptance threshold and do not require active management. Class II lie on the risk 

acceptance threshold and require active monitoring. Class III exceed the risk acceptance 

threshold and require proactive management. Class IV exceeds the risk acceptance 

threshold and urgent and immediate attention. 

Likelihood of Occurrence  

Very Likely Possible Unlikely 

Class IV Catastrophic Catastrophic Severe 

Class III Catastrophic Severe Moderate 

Class II Severe Moderate Low 

 

U
nd

es
ire

d 

O
ut

co
m

es
 

Class I Moderate Low Low 

Table # 5 Risk Exposure Matrix 
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The Explorer 

Marketing Resource  

Legal Economic 

M1 - Price 
is too high 

R1 – 
Incompatibles 
Components 

R2 - Inaccurate 
sensors or 
movement  

T1 - Unable to 
control the car 

T2 - Unable 
control the 
camera 

T3 - Unable to 
implement a 
Bluetooth 
network  

L1 - Patent 
Violation 

E1 – Funds 
may run out 

S2 – Bad work 
distribution 

R3 - Batteries 
does not last 
enough 

Schedule 

Technical 

M2 – It is not 
portable 

E2 - Parts 
have a high 
cost 

S1 – Meting 
Availability 

T4 - Unable to 
implement 
Wireless 
Communication  

To better discover or find the risk for our project, we design a fishbone diagram, 

call the Fault tree Analysis. The risks where divide in six different categories, this 

categories are: marketing, resources, technical, legal, economics, and schedule. 

 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

Figure # 2 Fault Tree Analysis 

 

The following tables shows the risks classified according to their possibility of 

occurrences and the class previously explained and the action to be taken for each risk. 

 

Likelihood of Occurrence  

Very Likely Possible Unlikely 

Class IV T3, T4   

Class III  E1, E2 R1,R3, S1 

Class II  M1,L1,S2  

 

U
nd

es
ire

d 

O
ut

co
m

es
 

Class I  T1,T2,R2 M2 

 Table # 6 Exposure matrix    
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Risk Action 
T1 No action require 
T2 Check the steps of each motor 
T3 Do research in Web-Servers and check program code 

T4 
Do research in Wireless and check program communication 
code 

R1 Check compatibility between components before buy them. 
R2 No action require 
R3 Put enough batteries 
M1 Look for wholesales prices 
M2 No action require 

L1 
Do a careful research on patent and keep note log book 
updated 

E1 Evaluate the require parts to buy the necessary amount 
E2 Evaluate the require parts to buy the right parts 
S1 Check team members schedule to set right time and day 
S2 Distribute task according to the members' skills 

Table # 7 Table of Action 

VI. Operating Environment 

Our autonomous vehicle, The Explorer, is meant to be operated in fair conditions. 

Indoor and outdoor environments with dry or low moisture conditions will all suit for the 

functionality of The Explorer. For the time being it will not be operated under rainy 

conditions or very hazardous windy conditions. For true functionality it is preferred for 

the system is indoor or outdoor under dry conditions. 

VII. Intended User(s) and Intended Use(s) 

A. Intended users:  
This device will be aimed at military personnel, explorers, and for consumers who 

want more security for their home.  This device will be great for the military because it 

can be used for scouting missions and surveillance. Explorers will also be intrigued with 

this device; it can explore parts of the world where a person cannot get to, at least without 

destroying the surroundings. This device is not limited to the group of users I just 

mentioned it can be aimed at a broader range of users. 
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B. Intended uses: 
This device is intended to be used as surveillance, scouting, and exploring. This 

device offers wireless capability and the ease to use it wherever you are in the world.  It 

provides easy use and around the clock control. So anytime and anywhere The Explorer 

will be ready. Also it will be able to be as a security proposes of a place, for instance: If a 

person is away from home a wants to keep an eye of his/her houses, just by leaving The 

explorer running and recording what the camera sees with a program in the computer 

he/she will be able to explore the house and make sure everything is fine. 

VIII.  Background 

There have been similar projects at attempting a PC controlled wireless vehicle. 

Some of these projects have found success in what they wanted to achieve but none has 

been made to the same purpose as this project which we are about to create.  We were 

able to find three similar projects that share ideas of what we are trying to accomplish. 

The following projects are as follow: 

A. A fuzzy control scheme for video transmission in blutooth wireless. 

B. Image compression  

C.  “Wireless Bluetooth Controller for DC Motor” by Albhar Jain and Reid Vaccari. 

Product was also conducted at the University of Illinois in Spring 2004. 

 

A. A fuzzy control scheme for video transmission in Bluetooth wireless 

The Bluetooth Wireless Video transmission is just one of the concepts we intend 

to grasp in our project. This scheme is designed for video transmission without quality 

los in the network. In this case we intend to use the camera as monitor to see its 

surrounding area for navigation.  
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Figure # 3 The fuzzy control scheme for video transmission over Bluetooth ACL link 

 

As you can see in the Block diagram the transmitter and receiver are used to 

establish a wireless interface. It transmits data from the camera to the PC. The system 

that they are using is only a one way communication system.  

The project capabilities were the following: 

·  Transmitting/receiving real-time data 

·  Streaming video images over Bluetooth  frequencies 

Controlled and displayed in the motion JPEG format on a PC 

B. Image compression 

Image compression is a necessary ingredient whenever limited bandwidth 

channels are available. During the years several techniques and standards have been 
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developed (Sullivan, and T. Wiegand, 1998), (Ostermann et al, 2004). Lossy schemes are 

particularly popular when dealing with natural images because they exploit the human 

perception system to achieve large compression rates without sensitive degradation in 

quality. Traditional schemes of lossy image compression usually consider vector 

quantization (VQ) of image blocks (quite often 8x8pixel blocks). 

  

 

Figure # 4 

In this figure we have an overview of the idea of the project. The main idea would 

be an intensive encryption scheme that allows the system to handle small data blocks by 

providing an encoding process. 

 

The projects capabilities are as follow: 

·  Send image 

·  Keep quality to a maximum 

·  Fast transfer rate 



 20 

 Figure # 6 
A simple to implement, bitplane oriented, lossy compression scheme was 

introduced. The key ingredient differentiating our scheme for other compression systems 

is the use of a codebook generated by running cellular automata. Another key ingredient, 

leading to a dramatic simplification of the circuitry needed to implement the algorithm, is 

the bitplane oriented processing. The result is a compact and circuit compression system 

which performs better than JPEG standards for high compression rates (bitrates lower 

than 0.2 bpp). 

 

C. Wireless Bluetooth Controller for a DC Motor 

Wireless Bluetooth Controller for DC Motor is a design that yields a similar ideas 

with our project. It is a controller that would be able to run a DC motor wirelessly using 

Bluetooth technology. This controller functions through a software application on a 

laptop or desktop computer from within 60 feet of the motor. 

 

 

 

 

 

 

 



 21 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Figure # 7- Block Diagram – Wireless Bluetooth Controller for a DC Motor Block Diagram [3] 

 

The Figure 7 of [3] shows the block diagram of the Wireless Bluetooth Controller 

for a DC Motor. This design consists of a Windows-based application, running on a PC, 

which can control a DC motor drive via Bluetooth wireless. The controller will allow the 

user to start, stop and adjust the speed of the motor from a complete stop to the highest 

speed. This application could be useful in wireless robotics or a process operation setting. 

The PC is the only point where the system accepts user input. The user is able to 

manipulate the various functions of the motor; run, stop, accelerate and decelerated. The 

control unit consists of the PIC microcontroller and the pulse width modulator. The PIC 

will be used to receive feedback from the motor to determine speed and adjust the signal 

accordingly. The step-down converter is used to supply lower voltages then available 

from the voltage source. The purpose the H- Bridge is to allow the motor to come to a 

complete stop if requested as well as change the direction the motor is running in. This 

receives its commands from the control unit. 
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IX. Intellectual Properties Considerations 
As part of our research we looked for the possibility of the existence as is known 

as patent infringement which can occur with the prohibition of the manufacture, usage, 

and sale of the device. We looked for possible device with the same characteristics and 

mechanism as our device to make sure that there were not patent infringement at all. For 

that research was done to find other projects like the following: 

A. Camera control using wireless technology Patent 7,221,520 

This patent by Dowling, et al. that was granted in May 22, 2007 describes the 

following: 

1) Summary: This invention provides a video connection using cameras 

which are able to be remotely controlled remotely. A link is established between a 

cellular telephone or other wireless transmit/receive unit (WTRU). The user can use 

a video image screen to view the camera and use the phone control to operate the 

camera. 

2) Claims Summary: The following are the claims made for this project: 

·  A video control system that allow a user to control a remote camera 

using wireless communication links, containing: a camera device, a 

camera control apparatus and a transceiver; a communication device 

that receives images from, and transmits control signals to.  

·  The link to the camera device includes a local connection configured as 

a direct link between the camera device and the network connection to 

substantially implement an IEEE 802 series protocol.  

·  The transceiver is configured to receive wireless remote control 

instructions.  

·  The camera control is able to provide directional movement control of 

the camera.  

·  A wireless transmit/receiving unit (WTRU) that let a user to get and 

control images at a remote site including.  

·  The camera device additionally comprises an image storage device.  

·  The transceiver is able to receive wireless remote control instructions.  
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Figure # 8: Camera Control Using Wireless Technology Block Diagram 

Even though this patent has items that we decided to use in our project we do not 

plan on infringing this patent as our proposed project will not manage the camera through 

a cell-phone and will not get image from the camera. 

B. Remote-controlled robot and robot self-position identification method Patent 

7,120,519 

This patent by Okabayashi, et al. that was granted in October 10, 2006 describes 

the following: 

1) Summary:  This invention provides a remotely controlled robot that 

contains unit storage to specially store a layout of a building or place. Also it includes 

a unit that receives a designated position requested by the user from a remote location 

and with a control travel unit the robot moves to that position. The robot is able to 

takes picture in any direction and identify its current position and the direction it s 

heading.  

2) Claims Summary: The following are that claims made for this project. 

·  A remote controlled robot that includes: a storage unit that store any 

layout plan of a building; a communication unit for communicating; 

and a travel control unit to move the robot to a designated position, 

wherein: the robot identifies its own position.  

·  A step detector unit to get over steps in a building, based on the result 

of step detection by an obstacle detecting sensor.  

·  A unit for identification of the current position and direction of the 

robot in the building.  
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·  A unit that takes pictures of a building and transfer them to a 

computer.  

·   A unit to rotate the camera in any direction.  

·  The computer in which the communication unit transmits the picture is 

a Web server connected to the Internet.  

·  The communication with the user starts when a ringer signal is 

transmitted from the outside through the Internet a prescribed number 

of times.  

 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

Figure # 9: Remote Controlled and Self-position Identification Robot 

 
 

This patent has a lot of similar items that make it somewhat similar to our project. 

However, we do not plan on infringing this patent as our proposed project will not store 

any data or visual and will not have any hearing commands. 
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C. System and method for an RC controller and software Patent 6,293,798 

This patent by Boyle, et al. that was granted in September 25, 2001 describes the 

following: 

1) Summary: The present invention provides a system and method for a 

vehicle controller that combines the functionality of an RC controller with that of a 

"joystick" within the same device. The controller is capable of controlling an RC 

vehicle when used as an RC controller and controlling a computer virtual vehicle 

game when used as a "joystick." 

 

2) Claims Summary: The following are that claims made for this project 

·  A computer-readable medium that stores instructions to operate a radio 

controlled (RC) vehicle, containing: execute a test to check the user's 

skill in operating a virtual RC vehicle; determining whether a 

proficiency level necessary to upgrade vehicle performance features 

has been achieved; and operative when the necessary proficiency level 

is achieved, transferring vehicle performance features upgrade data to 

a RC vehicle controlled for controlling movement of the RC vehicle. 

·  The RC controller is able to exchange data with both the computer and 

the RC vehicle. 

·  The controller can be attached to the computer via a cable. 

·  The controller sends and receives data using wireless connection. 

·  The RC controller includes a retractable antenna attached to the 

transceiver. 

·  The RC controller includes at least one PC Input/output interface 

wherein the input device includes one joystick. 

·  The RC controller of claim 20 wherein the input device comprises at 

least one joystick. 
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·  The RC controller is able to control the RC vehicle and a virtual 

vehicle on the computer. 

 

 

 

 

 

 

 

 

 

 

                     Figure # 10: System and Method for an RC Controlled and Software 

For this patent even though the idea is similar we do not plan on infringing this 

patent as our proposed project as we do not plan to use the same remote control of the car 

to drive it through the computer. 
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X. Standard Considerations 
Standards considerations are very important in our project because they help us 

follow the specifications and the implementations of the project. Every aspect like the 

build-up and the running of the product has to go through the following standards. 

A. IEEE STD 802.11 

The use of this standard is to provide wireless connectivity to automatic 

technology, equipment, or stations that require rapid operation, which may be portable or 

hand-held, or which may be mounted on moving vehicles within a local area. This 

standard also offers regulatory bodies a means of standardizing access to one or more 

frequency bands for the purpose of local area communication. 

1. Permits the operation of an IEEE 802.11 conformant device (like a wireless 

RC car) within a wireless local area network (LAN) that may coexist with 

multiple overlapping IEEE 802.11 wireless LANs. 

2. Defines numerous PHY signaling techniques and interface functions that are 

controlled by the IEEE 802.11 MAC. 

This standard which is known as Wi-Fi has some utilities that will prepare us to 

our project within this course. One reason is that the IEEE developed a new extension to 

the original 802.11 and was called 802.11a. It is faster and the time between the 

intercommunication is as usual as ever. �

This project will be complying with the specifications made by IEEE 802.11 

standard since the implementation of our wireless RC car controlled by a network 

interface will be using a LAN within a certain distance. Also will be using internet based 

networking because that is the only way that this project will be based on. 

 

B. Controller Area Network (CAN) 

A controller area network (CAN) which is a high-integrity serial data 

communications bus for real-time control applications, that could operates at a speed of 1 

Mega bits per second.  

There are several CAN physical layer standards. The CAN is a great innovation 

and is now being used in many other industrial computerization and control applications.  

1. ISO 11892-2  
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CAN high-speed, which uses a two-wire balanced signaling idea. It is the 

most used physical layer in car power train applications and industrial control 

networks. 

2. ISO 11898  

For applications up to 1 Mega bits per second) standard "Recommends" that bus 

interface chips are planned so that communication can still continue (but with 

reduced signal to noise ratio even if:  

·  Either of the two wires in the bus is broken. 

·  Either wire is shorted to power. 

·  Either wire is shorted to ground. 

3. ISO 11519   

This standard is use for applications up to 125 K bits per second. 

In our project we will be complying with these standards: IEEE STD 802.11, ISO 

11892, ISO 11898, and ISO11519. 
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XI. Health and Safety Considerations 

In The Explorer, health and safety will be the two most considerations during 

manufacturing. These two considerations will be for the protection of the users of our 

design against physical damage, and other consequences of failure, accidents, harm or 

any other event which could be considered none-desirable. To limit such these situations, 

The Explorer will be created in the safest possible manner. 

·  Product Liability - In view of the fact that we are responsible for any harm caused 

to our consumer for using our product. We focused on making our product as 

Harmless as possible. We focused on using parts that do not have materials that 

can be harmful to anyone’s health, and also for packing our product in a safe way. 

·  RF energy radiation - Knowing how risky RF energy could be to the humans  

body in very high levels and based on our research, we decided that the frequency 

radiation for our product is going to be about 2.4-2.5GHz at 20dBm which is the 

IEEE standard, therefore it will be safer for our user. 

·  Safety Design Rules – In the design of our project we focused on the safety 

design rule, by making sure that all thee devices using 120-V AC will be 

grounded. And we will use 14AWG to carry up to 7A; all ground connections will 

be made using the wire sized to match the current protection device of the outlet. 

All the devices that exceed 140 degrees or more will be marked clearly with a 

“warning” label. 

·  Safety design Behavior - When working in The Explorer, we will work in groups 

with two or more individual at a time. We will always be aware of broken parts 

around the working area, and we will use one hand when working on a circuit to 

avoid danger to our body. 
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XII. Environmental Consideration 

In this environment we have lots of issues such as: global warning, ozone layer 

depletion and air pollution. To make sure that we are contributing to help solve these 

issues we have to meet the needs of the present, and the same time not compromise the 

ability of future generations to meet their own. Therefore, we have in mind to: 

·  Use materials that are free of hazardous substances restricted by RoHs Directive. 

The RoHs directive restricts the use of six hazardous materials in the 

manufacturing of several types of electronic and electrical equipments such as: 

lead, mercury, cadmium, hexavalent Chromium, polybrominated bihenyls and 

PBDE. 

·  Make sure, that our designs use recyclable parts. We plan to use adhesives that 

can easily be taken apart, and also substituting parts that cannot be recycled for 

parts that can be recycled. 
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XIII. Manufacturability Consideration 

Our project has certain similarities to several other projects. The Explorer is 

initially conceptualized to provide certain capability and meet identified performance 

objectives and specifications of the consumers. Given all these specifications, our product 

can be designed in many different ways. Consideration for manufacturability, cost, 

reliability and maintainability are the starting point for The Explorer.  In order to achieve 

these needs we intend to: 

·  Use polarized connectors for ease of connection in printed circuit board; this will 

help for better contact with board. 

·  Utilize common parts and materials to facilitate design activities, to minimize the 

amount of inventory in the system and to standardize handling and assembly 

operations. 

·  Instead of potentiometers or manual adjustment switches which can add to 

humans labor, we want to use lock loops, voltage regulator to eliminate manual 

adjustments 

·  We want to avoid undercuts in the wires and other components therefore we will 

use a ruler to measure the exact length of the wire that will be needed so the rest 

of the components can be reserved. 

·  Avoid materials that can be easily damaged or broken. And also want to minimize 

flexible parts and interconnections. 

·  We attempt to control the speed of the car so that the texture of the surface will 

have a minimum impact on its motion. However, the car will travel faster on 

smooth surfaces than on textured surfaces such as grass and carpet. 
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XVI. Ethical Consideration and Social Impact 

In constructing our Senior Design II project The Explorer we the members of  the 

Team have read and are in total compliance with the IEEE code of ethics in which we 

will follow to ensure that our project will be accomplished in the most professional 

manner. Although we are following the IEEE code of Ethics we will also be using the 

Theory Model because the dilemma could not be solved with the code alone. We have to 

ensure that we follow good morals so that no one will be offended or think we are against 

the greater good of the society. In manufacturing this device we have to know what target 

audience we are going after and what uses they will have for this product. All these 

considerations will be put into action before starting our project. 

 This product, if it were to be manufactured and issued to the general public would 

have to incorporate and satisfy many needs that may come about from the general public 

which may cause many ethical issues. In building and selling this device we have to 

include how it will affect the general public financially, physically and morally. The 

Explorer is manufactured to help people do dangerous jobs or go beyond limits of a 

normal human being, for example to travel over a terrain that has explosives or to travel 

in a toxic area.  A dilemma may arise if this technology is used to invade personal space, 

as in to spy on someone, or even used as an instrument of power in order to show 

technological advancement. The stakeholders will include military personnel, and 

manufactures of the actual product. 

If there was to be an occurrence of an ethical dilemma we would base our 

decision on the different theories that would better please the society and also would be 

the best ethical choice. Utilitarianism theory is based on pleasing the largest number of 

people, so to have the product produced on a large scale basis would best support this 

option. 

Ethical Egoism theory is based on keeping the danger level to a minimum so to 

only have the product made on a small scale basis would be another option here. 

Right Ethics supports an option to only have this product done on a customized 

basis since orders can be made for spying purposes or causing danger unless it has been 

asked by the military. 
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Kantian Ethics support the option of only making customized versions of the 

product and to have the consumers to explicitly specify the use of the product to reduce 

possible corruption or danger. 

Choose, Defend and Justify the Best Option Based on the Analysis Above: 

 This table below is the modified Line Drawing table; it shows that the option for 

only creating customized orders of this product by the military is the option most 

supported ethical theory. 

 

Table # 8: Modified Line Drawing Table 

 

Figure # 11: Modified Line Drawing Graph 

Options/Theories Utilitarianism Ethical 
Egoism 

Kantian Rights Total 

Product made on a large scale 
basis and available to everyone. 
(Option 1) 

1 0 0 0 1 

Only a fixed small amount is 
made. (Option 2) 

0 1 0 0 1 

Only customized version of the 
product is made and only for 
explicit military use. (Option 3) 

1 0 1 1 3 

Ethical 
(4) 

Option 1 

Option 2 

Option 3 

Non 
Ethical 
(0) 
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XV. Concept Development 

  The Explorer is an autonomous and PC Controlled Car , with a Camera as well.  

We chose this project because it includes programming and it is also wirelessly. It gives 

users access to use the car any where within 100 feet from the PC. After we did some 

research in different technologies, we found several different types of wireless devices 

that can be used in our project. The Decision Matrix takes into consideration the 

objective and the constraint of the project and the Function-Means Tree is for the 

graphical representation of our project. We have to be very carefully with the type of 

wireless device that we are going to use; we want The Explorer to be able to move freely. 

The camera will be placed on top of the car; it will help us see in the Pc where exactly the 

car is going. There will be sensors place on the side to help us detected object near the 

car. All the items must not be too heavy because too much weight will make it move to 

slow. The cost can not go beyond $300.00, because we want to make it possible for the 

consumers. At last the modem should be able to interface with the microcontroller. Our 

objective is to maintain minimum cost, strong operating frequency, and strong signal 

range so we can satisfy the consumers need. 

A. Different Solution 
Concept development provides the different ways on how to implement our project, 

taking in consideration the hardware and the programming.  

1) Advantages 
The Explorer is controlled by a desktop or laptop wirelessly, opposed to having 

long wires connecting between them. In the world today everything is becoming wireless. 

Having it wired rather than wireless will only limit what you can do. The longer range 

you want to scout the longer wires also you have the risk of running wires between 

objects and getting tangled making it very difficult to control. We will be using a signal 

transmitted over a Bluetooth network to enable computer communication with one other. 

We feel that using a Bluetooth network will serve us best simply because of the rapid 

speed in transmitting information, it is also automatic and does not require direct contact 
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or line of sight. Unlike Infrared it needs to be short distance communication and direct 

contact.  

 

As we have said before, The Explorer can go places where it might be dangerous 

for humans to travel. It’s noiseless; this means you can use it without causing any 

disturbance to anyone. In this world as we all know that air pollution is very dangerous to 

humans. The Explorer is powered by electricity, there is no smoke output, when the 

motor is running, and it will definitely be safe for indoor and outdoor. The fact that The 

Explorer is cheaper than any other type similar product in the industry, it is affordable for 

any person to use it as a home surveillance. People can spend thousands of dollars 

implementing a home surveillance system but will never get to have the comfort into just 

simply logging on to the web and having looked for themselves. 

 

2) Disadvantages 
One of the main disadvantages of The Explorer is that it runs on battery. Battery is 

limited to the amount of time it can operate. Depending on the battery we can determine 

the running time of The Explorer. In addition recharging can take up to 8 hours to fully 

charge, depending on the charger used.  

Speed of The Explorer is also another concern. The Explorer has a very low 

voltage capacity and won’t produce the type of speed found in a gas or nitro powered 

model.  

Wireless communication also has a disadvantage. The range of how far The Explorer 

can go is limited.  

Another disadvantage is the Bluetooth. Depending on how much bandwidth you are 

able to use from the location you are trying to access from, limits the response time you 

have with The Explorer.   
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B. Function-Means Tree 
Function-Means Tree explains the graphical ideas in what concept is the way to 

approach the wireless communication in our design. All the boxes represent different 

functions, the arrows indicates what is exactly follow the other. 

 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

Figure # 12: Function-Mean Tree 
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C. Decision Matrix  
Tables 9 & 10 bellow show the objective and constraint of the wireless 

connectivity of The Explorer. Our main objective is to develop an interface between the 

PC and The wireless transmitter in order to control the car from a user interface on the 

computer screen and the keyboard.  The design subjected to several constraints. 

 

Source Design Constraint Bluetooth 802.11g Wifi ZigBee 

Client The  design of The Explorer Must be 
wireless 

Y Y Y 

Client The device must have manual to guide and 
must be easy to install. 

Y Y Y 

Team Low power consumption Y Y Y 
Team Easily interfaced with microcontroller Y Y   

Team Must be able to run on carpet and grass Y Y Y 
Team The device must be able to handle it self 

under circumstances. 
Y Y Y 

Survey Range must be a minimum of 100 feet Y Y Y 
Survey Must able to run for more than be a hour 

before the  battery died 
Y Y Y 

Survey The devices must not be to heavy Y Y Y 

 

Table # 9: Design Constraints Matrix of Wireless Connectivity 
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    Bluetooth   802.11g 
WiFi 

  ZigBEee   

Design objective Weighted Score Weighted Score Weighted Score Weight 
Minimum cost 0.7 11.2 0.6 9.6 0.52 8.32 16 
Light weight 0.6 6 0.52 5.2 0.9 9 10 
Strong operating 
frequency 

0.9 11.7 0.37 4.81 0.7 9.1 13 

Strong wireless range 0.85 18.7 0.74 16.28 0.85 18.7 22 
The device must be 
easy to install 

0.5 2.5 0.32 1.6 0.42 2.1 5 

The must be safe for 
user. 

0.65 9.75 0.6 9 0.72 10.8 15 

The device must be 
waterproof 

0.4 4 0.3 3 0.8 8 10 

Total   64.85   49.49   66.02 90 

Table # 10: Design Objectives Matrix of Wireless Connectivity 

 
Tables 11 & 12 bellow show the objectives and constraints of the camera type of 

The Explorer. 
Source Design Constraint Digital camera  Video Camera 

Client The  design of The Explorer Must be 
wireless 

Y Y 

Client The device must have manual to guide and 
must be easy to install. 

Y Y 

Team Low power consumption Y Y 
Team Easily interfaced with microcontroller Y Y 
Team Must be able to run on carpet and grass Y Y 

Team The device must be able to handle itself 
under circumstances. 

Y Y 

Survey Range must be a minimum of 100 feet Y Y 
Survey Must able to run for more than be a hour 

before the  battery died 
Y Y 

Survey The devices must not be to heavy Y Y 

 

Table # 11: Design Constraints Matrix of Camera Type 
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    Digital 

camera  
  Video 

Camera 
  

Design objective Weight Score Weighted Score Weight 

Minimum cost 0.8 8 0.9 9 10 
Light weight 0.4 5.2 0.6 7.8 13 
Strong operating frequency 0.6 13.2 0.7 15.4 22 
Strong wireless range 0.75 3.75 0.8 4 5 

The device must be easy to 
install 

0.65 9.75 0.65 9.75 15 

The must be safe for user. 0.43 4.3 0.53 5.3 10 
The device must be 
waterproof 

0.59 9.4 0.75 12 16 

Total   53.8   63.25 90 

  

Table # 12: Design Objectives Matrix of Camera Type 
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XVI. END CONCEPT DEVELOPMENT AND OTHER 

DELIVERABLES 

A. End Product Description 
The Explorer is the most efficiently implemented Web Control Car/camera in the 

world. The purpose of our design was to use our Knowledge in wireless communication 

system, to meet user’s needs and cost. The Explorer is a car that is able to navigate in a in 

a mind field by itself wirelessly using Bluetooth technology which allows communication 

to a PC wirelessly through a router as a bridge. When designing the Explorer, we are 

going to use programming in Java, C, HTML and wireless communication to our design; 

that’s how we were able to create a remote control that would permit us to control the car 

from a graphical user interface on any computer that is assigned to do that. Programming 

java is going to program all the wireless communication and user interface with the car 

(e.g. All the buttons use to command the robot). C programming is going to be used to 

control and manage the motor. 

A camera is going to be placed in front of our design; the camera is used as the 

eyes of the car to guide the user to different area and position. The purpose of the camera 

is to capture photos and send the images to the user automatically every three to five 

seconds. The camera does not rotate in different angles but it stays fix in the front of the 

car as a compass to view which direction you are viewing at the same time sending 

images to the user on the computer. The idea is to have a continuous stream of pictures in 

order to generate a pseudo-video transmission. 

The wireless device is the way to communicate between the user and the 

Explorer.  It transmits all the commands from the user to the motor controller of the 

Explorer. Depending on the command a different action is going to be taken (stop, 

return…etc).  
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Now the computer interface is going to be responsible showing a streaming video 

from the camera of the Explorer, this giving the user a visualization of where he/she 

wants to go or explore. We will have some navigation tools as far as controlling the 

Explorer, such as movement and speed controls (forward, backward, left, right, and stop). 

This product is a very cheap and affordable to almost everybody around the world even; 

for people in poor countries. Our product is fully compatible with the Microsoft’s remote 

desktop software. Even though this product idea probably has been implemented before 

by certain large companies, our goal was to create a low-cost product, which is mainly 

designed for military usage to detected minds on a battle field.   

The block diagram below is wireless communication in the Explorer. Starting 

from the left bottom we will have the user, he or she can logs on to any computer that has 

the proper credentials. He will send command to the microcontroller and the 

microcontroller will send signal to the RF Wireless Transmitter Receiver at a 2.4 GHz. 

The RF Wireless Transmitter Receiver in the right side will received the signal wirelessly 

and transfers it to the Microcontroller in the right side; with this microcontroller the user 

will be able to control the car. The video will help the user to see where the car is going. 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

Figure # 13: The Explorer Black Box Diagram 
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The next Figure shows a more general block diagram; however in this diagram we 

mention the port uses in the wireless device.  

 

 

Figure # 14 General block diagram 

 

B. Functions 
Two main functions of our design have been recognized and analyzed. The first 

and the most complex function is the car. This function involves creating real time 

control commands to guide the car in the user’s place or autonomously based on user 

needs. The inputs are power and user commands that come wirelessly from the Bluetooth 

interface and the output are in form of command that vary the position of the car control 

surface area.  

For more information about the graphical information you can look at the diagram 

below. 
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Controller 

Serial Video 
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Figure # 15: Car Black Box Diagram 

 
This figure however shows just the cover of our black box, in the next figure we 

are going to take the cover off and show all the secondary functions that will be needed to 

create the device.  

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

Figure # 16: Car Black Box Diagram Detailed 
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Our second function is the Bluetooth interface, the computer in the place serving 

as the server gives “general” or person taking decisions access to the car. By given then 

communication with the car, user will be permitted to see the movement of the Explorer. 

Aside from the movement, the person will have permission to view the information being 

transmitted by the webcam. The inputs are the signal coming from the user through 

internet or local area network created by the Bluetooth technology provided by the 

interface, and the video coming from the camera in the car. The outputs are the 

commands (or actions) requested by the user to the car and the video from the camera in 

the car to the user.                                                                                  

 
 
 
 
 
 
 
 

 Figure # 17: Bluetooth interface Black Box Diagram 

C. Specification 

·  Battery: NIMH pack 

·  Communication Frequency: 2.4GHz 

·  Wireless Range: 100 feet based on Bluetooth range 

·  Data Rate between Robot and Router: 25Mbits 

·  Video Camera 

·  Temperature: 10 C – 45 C 

·  Infrared Sensors 

·  Bluetooth Interface 

 

D. Other Deliverables 

·  Prototype 

·  Presentation 

PC User 
 

Video 
Camera 

 
BLUETOOTH 

interface 

Camera  
View 

Control 
Commands 
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XVII. STRATEGY 

 

A. Plan Of Action 
The plan of action for completing this project is to start as early as possible. We 

plan to start as soon as January 10, 2008. We are starting that early in order to brain storm 

and come up with ideas for the design of the The Explorer (The Explorer). Also during 

this time we should be able to order parts for the project. We hope to do the above before 

the Spring semester starts, just in case we have natural set backs.   

Next we plan to build the circuitry for the The Explorer, making sure all the parts 

are functioning properly. Then we plan to implement the software coding for the The 

Explorer as well as designing the user interface to control it. During this time we will 

implement the wireless communication to the mechanism. After that we will begin out 

testing and debugging of out project until perfection.  

 

B. Statement Of Work 
1) Scope Of Work: 

To design The Explorer so it can be controlled and viewed by the PC to travel 

over various terrains and interact with obstacles. Components needed are a 

microcontroller, car, camera, wires and circuit boards. The software to be used is the 

compiler. 

2) Location Of Work: 

 The entire project including hardware and software will be   done on campus at 

the engineering building center of   Florida International University and off campus at the 

houses of the Team member. 

3)  Period Of  Performance: 

This project will start as early as January 10, 2008 and must be completed by 

April 15, 2008. 

 

 



 46 

 

4)  Group Member Responsibilities: 

Each member will have his own responsibility but basically the electrical 

engineers of the team will be focus on the hardware process of the project and the 

computers engineers will be focus on the software process of the project. 

C. Work Breakdown Structure 
 For The Explorer our work break down structure is divided into two major parts 

which consist of the hardware and software. Within the hardware and software are other 

structures which will be combined to show the work done under each structure. 

  1. The Explorer 
     1.1 Hardware 
     
 1. The Explorer         1.1.2 Camera                        17 
    1.1 Hardware     50         1.1.3 Motors                           5 
    1.1.4 Board                          20 
          1.1.5 Wireless link            5 
    1.1.6 Batteries                        3 
1. The Explorer  100   
   
   
   
  1.2 Software 
       1.2.1 Bluetooth Code          30 
    1.2 Software     50      1.2.2 Wireless Comm Code   10     
                                    100      1.2.3 Interface Design            10 

  
                                                   100 

     

Figure # 15 

D. Project Milestones 
 Here is a list of the project milestones in the form of a Structure Matrix and also a 

Pert and Critical Path for the timeline of each milestone for The Explorer. Here is a list of 

the milestones in which we will implement and follow for finishing The Explorer: 

·  Design 

·  Research and brainstorm 

·  Choosing components to use 

·  Order components 
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·  Hardware assembly and adjustments 

·  Software development 

·  Implementation and testing 

·  Presentation  

 

E. Structure Matrix 
The structure matrix is a compact matrix representation of a project. The matrix 

contains a list of activities and the corresponding information required to start a certain 

activity and where the information generated by the activity feed into. Our Structure 

matrix for The Explorer is in table below. 

 

    A B C D E F G H 

Design A A         

Research and Brainstorm B X B        

Choose Components to Use C X X C       

Order Components D X X X D      
Hardware Assembling and 
Adjustment E X X X X E     

Software Development F   X   F    

Implementation and Testing G     X X G   

Final Presentation H             X H 

Table # 10 

 

F. Pert And Critical Chart 
A PERT chart is a method to analyze the task involved in completing a project, 

especially the time needed to complete each task, and identify the minimum time needed 

to complete the whole project. The following table, with the same activities as the matrix 

structure, and the graph shows our PERT chart to the completion of our project. 

 
Design A 
Research and Brainstorm B 
Choose Components to Use C 
Order Components D 
Hardware Assembling and E 
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A 1/2 B  1 C 1/2 D  2 H   1 G  1 

F  6 

E  6 

A 1 

Task Weeks 

               KEY 

Adjustment 
Software Development F 
Implementation and Testing G 
Final Presentation H 

 Table # 11 

 

XVIII.  

 
 
 
 
 
 
 
 
 
 

Figure # 17 

 

H. Results Evaluation 
 

              For The Explorer, we plan to test it at the F. I. U. Engineering Center and also 

off campus, with a suitable computer that can run the software for controlling the device. 

We calculate about a week worth of testing will be done to the project to work out any 

imperfections we may have. Any open area that has a level terrain would be perfect for us 

to run it, incorporating that the wireless transmission will allow us to reach desired 

distance.   This should be sufficient time for us to make corrections or improve on what 

we have done to The Explorer.  

              As you can see we have done very extensive research on the background and 

patents on this project as to not infringe or copyright any of the projects that have already 

been accomplished.  
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XVIII. MULTICIPLINARY ASPECT 

This team consists of three members, Omar Mouddour, Juan Arenas and Lucas 

Nieto. The Explorer consists of both electrical and computer software components, a 

team of both electrical and computer engineers are needed to complete the design and 

making of the proposed car. 

 

Omar Mouddour 

·  Electrical Engineer 

·  Concentration in power 

·  Experience with cameras 

·  Team leader. 

 

Juan Arenas 

·  Computer Engineer 

·  Strong computer skills. 

·  Strong knowledge in data structures. 

 

Lucas Nieto 

·  Computer Engineer with strong computer programming skills. 

·  Knowledge and experience managing networks and wireless.  

·  Great interest in robotics.  
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XIX. Personnel 

Omar A Mouddour 

 713 NW 132nd Court  

Miami, FL 33182 

 Tel: (786) 663-2057 /E-mail: omoud001@fiu.edu 

Education  

Florida International University, Miami, Florida 

 B.S. Electrical Engineering 

                   Expected graduation: May 2008 

Relevant Courses Work  

Control system                                                  Biomedical Instrumentation 

Digital system design                                         Information Processing Analysis 

Data Acquisition and Sensors                            Microprocessor system 

Applied Electronics                                 Robotics and PLC’s 

Computer Skills 

Pspice, Lab View, CAD, VHDL, Assembly language, PLC, C++, Visual Basic.Net, Microsoft Word, 
Power Point, FrontPage, Excel, WordPerfect, Internet, E-mail 

Work Experience 

Training specialist, Boston Scientific, Miami, Florida, October 2004- present 

Assist machine operators on setting up machines, making sure all equipments are well calibrated. 

 Motherboard tester, Celestica, Little Rock, Arkansas, November 2003- June 2004 

Tested computer’s parts including motherboards, processors, memory cards; set up, and operated 
testing equipments, analyzed test records. 

 Assistant Manager, E-Z Mart Store, Little Rock, Arkansas. February 2001- July 2002 

Assisted customers in making purchases and returns; operated electronic cash register; and handled 
cash, checks, and credit card transactions. 

   

Honors and Activities 
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             Member of the Institute of Electrical and Electronics Engineers 

            Member of The National Society of Black Engineers 

Languages 

    English, French, Zarma, Hausa  
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Lucas Nieto 
 

OBJECTIVE 
 

To obtain an employment position utilizing the given parameters, coordination and 
team work skills. 

 

EDUCATION 
 

Senior currently pursuing a bachelor of  Science, in  

Computer Engineering. GPA 3.02 
Florida International University - Miami, Florida, December 2007 

WORK EXPERIENCE 
 

October 2006 - Present Computer Engineer Intern, Parmac Solutions, Miami Florida 
·  Use engineering knowledge to solve any problem. 
·  Solve customer’s companies IT problems through the web. 
·  Repair computer technical difficulties.  

January 2005 – October 2006 

 

 

 

 
 

Entertainment Specialist, Affordable Parties, Miami, Florida. 
 

·  Moderate events. 

·  Handle cash & other forms of tender. 

·  Provide assistance throughout the department. 

 

SKILLS 
 

 

·  Completely bilingual in English and Spanish.  Excellent customer service 
skills. 

·  Programming I, II and Data Structures in Java. 

·  Software techniques in C++. 

 

 

EXTRACURRICULAR 
ACTIVITIES 

·  Member of SHPE. 

Spanish Honor Society – Hallandale High School, Florida 

·  Involved in a two year program.  

 
REFERENCES 

Available upon request. 

1591 Ne Miami Gardens Dr   apt: 315 
Miami, Fl 33179 

Phone: (954) 294-6378 
E-mail: lniet001@fiu.com 
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XX. BUDGET 

The budget for the Explorer is based on the labor of each member that made 

contributions and possible designs and development of the product, and also in all the 

required parts to elaborate it. The tables below show these expenses. 

 

Name Wages/Hr. Hr./Week Total Weeks Labor Costs 

Omar Mouddour $20.00  14 16 $4,480.00  

Juan Arenas $20.00 14 16 $4,480.00 

Lucas Nieto $20.00 14 16 $4,480.00 

Jeffrey Fan (Mentor) $90.00  2 16 $2,880.00 

Total $150.00  44 64 $16,320.00 

 

Table # 15: Labor Budget 

The next table show the total cost of the project where is include the labor, the 

cost of the components, the lab equipment, and the lab space. 

Project materials 

Materials  Cost 

Wireless device / demo kit $200 

Sensors $20 

PIC Boards $40 

Power Supply $20 

Chassis/wheels/DC motors 
 

$200 

Camera $150 

Miscellaneous $50 

Total $680 

Table #16 Project materials 
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Table #17 Total cost 

 
 
 
 

XXI.  RESULTS EVALUATION 

 
The following process will be later evaluated due to the early stage in which the 

product is in. A proper series of reports are going to be delivered with the progress. The 

Explorer should autonomously move based on a predetermined pattern and interrupt its 

course of action if a specific key is pressed in the command control. The Explorer should 

provide a continuous stream of video based on pictures sent at a constant rate. This video 

will be evaluated by the user in order to have the Explorer stopped or moving around a 

certain area. 

Labor $16,320.00  

Components $500.00  

Lab Space $500.00  

Lab Equipment $300.00 

Materials $680 

Total $18,300.00  
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XXII. PROJECTIONS OF THE PROJECT INTO THE 

FUTURE 

When looking at the future outlook of the Explorer and its market ability, the 

potential for success is very high. Military and private investors are always looking for 

innovative products like these because of the state of national security and government 

defense. Our product can also be enhanced by adding movable arms for grabbing, 

decentralized commands (in case the central unit is destroyed), and rotating cameras for a 

wider range of sight. With more research and testing we can modify our technology and 

make different cars for different types of terrain or surfaces. With the right investors and 

the proper marketing the Explorer has a very bright future.  

We believe one of the primary needs to making this project into a major scale 

production is having a large capital. By simply having a large capital we can get the 

rights and permission to create such a project and the facilities start production. After 

that, the issue will be to stay into focus with technology and the moving market in order 

to provide a competitively product and obtain revenue out of it. Since the Explorer is 

better suited for military and exploration purposes, we are mainly specifying for those 

intended users.  
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XXIII. CONCLUSION 

In conclusion we, the members of our team wanted to create this car because there 

are areas in the world that cannot be explored by human beings due to environmental or 

military conditions. Areas like caves with very small openings or land mines that are too 

dark and dangerous for humans to explore. The Explorer is designed to be used in 

locations that are not accessible to humans or for the convenience of security measures. 

We wanted to make it completely autonomously so it manages to explore without close 

human supervision. 

Successfully we found the proper standards and patents which are going to be the 

building pillars for this project. Based on that information the Explorer is going to 

provide solutions in uncharted territories by sending a continuous video feed to the main 

control and move with minimal or without human intervention. 

We have done extensive research and background checks on projects similar to 

the explorer and have found that our product will not infringe on any product that has 

already been made and that is on the market. Building the explorer should take a lot of 

testing of integrated circuits and troubleshooting components. This experience is going to 

be very vital for our careers as engineers; it can help us not only by learning but actually 

grow into engineers. In conclusion, this project should take all the knowledge learnt 

throughout the years in one focused spot. At the end of the next semester, the explorer 

should be a well design and working car following the previous states functionalities and 

restraints.     
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XXV. APENDICES 

Survey Questions 

This survey will helped us in the development of the product looking key answers 

of  what the user need, what kind of people will use or product, will they use our product, 

how much they would be willing to pay for the device. Finding those answers will make 

our product more objective and functional.   

 

1. What is your gender? 

�  Male   

�  Female 

 

2. What is your age group?  

�  15-21 

�  22-30 

�  31-40 

�  40+ 

 

3. Level of Education 

�  High School 

�  College 

�  University 

�  Master 

�  PHD 

�  Other___________ 

 

4. How long do you spend away from home during vacation?  

�  less than a week 

�  1-2 weeks 

�  3-5 weeks 

�  6+ weeks 
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5. How is your RC car driving sills? 

Novice = 1……………………….Expert = 5 

�  1 

�  2 

�  3 

�  4 

�  5 

 

6. Where do you usually use the RC car? 

�  Offroad track 

�  Onroad track 

�  Street 

�  Inside home 

 

7. For how long do you usually drive? 

�  15-30 min 

�  30 min- 1 hour 

�  more than 1 hour 

 

8. What kind of control would you like to have in your RC car? 

  _____________________________________________________________________ 

  _____________________________________________________________________ 

 

9. What do you consider hard when you drive a RC car? 

   ____________________________________________________________________ 

   ____________________________________________________________________ 

 

10. What would be your primary purpose of buying this product? 

�  Entertainment 

�  Special research 

�  Job Purpose 

�  Place Security 

�  Other __________________________________________________________ 
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11. Would you be willing to spend over $300 on this device? 

Yes     

No 

 

12. Would you also purchase a mobile solar panel as an accessory for easy recharge for this 

device for $100? 

 Yes    

 No  
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XXVI. SENIOR DESIGN II PROCEDURES 

Department of Electrical & Computer Engineering 
Florida International University 

 
SENIOR PROJECT PROPOSAL SUMMARY FORM 

(A full proposal must be submitted and approved along with this form No later than the 
end of EEL-4010 each semester. All information must be completed) 
 
 
Course Number:  EEL 4011  Semester: _SPRING__ Year: ___2008____ 
Reference Number: ________________  Faculty Name: Wilmer Arellano 
 
Senior I Instructor’s Name: Wilmer Arellano_______________________________ 
 
Team Leader Name:  Omar Mouddour____                    PID: __1621240__________ 
 
Major: Electrical Engineering___ Discipline / Specialization:  Power__________ 
      Telephone: (786) 663-2057__________ 
Other Member Information:  
 

Name Student ID # 
Major 
(e.g. Electrical, 
Computer, Civil) 

Discipline / Area of 
Specialization 
(e.g. Communications, 
Powers, Transportation) 

Omar Mouddour 1621240 Electrical Power 
Juan Arenas 1398869 Computer Programming 
Lucas Nieto 1396974 Computer Programming 
    
  
Proposed Project (Summary Only) 
 

A. Project Title. The Explorer___________________________________ 
            

B. Design Specifications (Please List items)  
____RC Car  ______________________________________________________ 
____NIHM Batterires_______________________________________________ 
____Ultrasonic Sensors______________________________________________ 
____Bluetooth_____________________________________________________ 
____2.45Ghz card__________________________________________________ 
____Microcontroller (PIC)___________________________________________ 
 

C. Design Constraints (Standards, Economic Factors, Patents, Safety, Reliability, 
Ethics, Social Impact). 

___Low Power Consumption_________________________________________ 
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___Price cannot exceed $400_________________________________________ 
___US Patent 7,221,520_____________________________________________ 
___US Patent 7,120,519_____________________________________________ 
___US Patent 6,293,798  ____________________________________________ 
_________________________________________________________________ 
_________________________________________________________________ 
 
 

D. Initial research results.  Analysis and synthesis, procedures to be pursued.  
Evaluation of alternate solutions.  

___With our initial research we could say that this project is possible to have it  
done by the day specified. Even that there are similar products with similar characteristics 
we will not violate any patent_____________________________ 
_________________________________________________________________ 
_________________________________________________________________ 
 

E. Project Evaluation/Teasting Criteria.  
__ This car will be tested for accuracy in control and operation_____________ 
_________________________________________________________________ 
_________________________________________________________________ 
_________________________________________________________________ 
_________________________________________________________________ 
_________________________________________________________________ 
 

F. Multi-Disciplinary Areas Involved in the Project  
__Omar Mouddour majoring in Electrical Engineering, specialized in Power  
__Juan Arenas majoring in Computer Engineering, specialized in Computer 
Programming__________________________________________________ 
__ Lucas Nieto majoring in Computer Engineering, specialized in Computer 
Programming__________________________________________________ 
 

G. Team Assignments (Who will do what )  
__Omar Mouddour: Wireless Communication Circuitry_______________________ 
__Juan Arenas: Server Code, CAN code, Control web-page Code_______________ 
__Lucas Nieto: Sensor Code, Server Code, CAN code, Control web-page Code ___ 
__ _________________________________________________________________ 
 

H. Attach a schedule, including two or three intermediate milestone. 
 

I. E-mail address and phone number and PID of ALL team members (Must be 
Completed)  

 
Name PID E-mail Address Phone Number 
Omar Mouddour 1621240 mouddour@yahoo.com (786) 663 – 2057 
Juan Arenas 1398869 jaren003@fiu.edu (305) 431 - 5307 
Lucas Nieto 1398874 lniet001@fiu.edu (954) 294 – 6378 
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 PRINT SIGNATURE DATE 
Group Leader           Omar Mouddour   

Team Member Juan Arenas   

Team Member Lucas Nieto   

Senior Design I 
Coordinator                

   

Mentor   Prof. Jeffrey Fan   
 


