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Abstract

For this project, we the members of the teamtarking of building a car that is
able to operate without human intervention as agltesponding to guidance through a
wireless network. In addition to the exploring bé@baof the car, a camera will be
installed on the top of it to let a person lookatg computer screen see what the car can
see; the transmission media is a Bluetooth netwidnk.idea is for the car to explore by
itself, and have the camera send images to the at@mallowing the computer operator
to see what the car sees. If the user decidesyuid override the autonomous operation
to wirelessly control the car to go to a specificdtion of his desire. The purpose of this
car is to be used as a security tool for a buildorgor military use for exploration

purposes.



|. Executive Summary

Our goal as a team is to accomplish something edhas ever done before. We
are going to create an autonomous car that usesrsetio avoid obstacles preventing
crashing, and it could also be controlled wirekes§his vehicle will have a camera
for visualization and sensors for obstacle avoidaitie user would be able to have
complete control of the car from a computer as lasnthe computer is connected to
the car wirelessly. The vehicle will provide theeuan image feed for navigation as
well as surveillance. Our research shows that b gevice has been created
although we do believe that the technology is tii@reis to accomplish such task.
We believe that the market for this product willrhere for military, security, or

exploration use. This vehicle can be used to ga&people are not able to go.



[I. Problem Statement

The Explorer is an autonomous vehicle that doesrrasth and could also be
controlled wirelessly through a computer. Whatuhhicle can do is beyond your
imagination, this is just not the same ordinary pater controlled vehicle. This vehicle
can be used anytime and anywhere around the wovldl be connected wirelessly
using a Bluetooth network. The Explorer will alsalude a camera for visualization and
guidance to control its movements. Our main go#b imake it possible for someone to
go anywhere and use a secure connection to beabiglore with The Explorer. It may
be any task the user feels necessary; such taskgolade surveillance and exploration.
The Explorer will be able to be controlled througlrious terrains and obstacles. It can
also be controlled around the clock so no mattetithe or place The Explorer is

available to the user. The cost of this unit muttaxceed $400.

A. Project Objectives:
1. Safety

1.1. Must handle the unexpected terrain to avoid losmgrol 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 haha computer
3.2. Easytoturn
3.3. Easyto 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. Easyto charge



4.

Durable

4.1. Resist Rust or any other corrosion from differgpies of Plants.

B. Constraints:

1.

N o gk~ wbd

Device must have an independent power supply

Can maintain power for several hours of heavy use

The Explorer must cost less than $400

Must be Bluetooth based

Must have a wireless connection between the vehiuethe computer
Must have a good response time

Complies with CAN protocol

Ill. 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



V. Needs and Feasibility Analysis

A. Needs Analysis
The purpose for the needs analysis was to gatketlignt’'s needs to produce the

desired functions of the vehicle. After speakinghwthe client our team brainstorms to
come up with the final functions. The client's ngaglere obtain through means of an
interview to clarify what the client exactly needdso a survey was developed and
conducted to obtain the user’'s needs.

In the interview some important points like possiblunctions, type of
connectivity, and place of use were discussed. clieat requested a vehicle that could
be controlled wirelessly through a PC using thebloayd.

For better result and conclusion in the elaborabibtinis project a survey were
given to an amount of people. The main purposaisfdurvey if to find out people’s
needs. The results obtained in this survey are/shio following table. You can follow

this survey in the Appendices for better understandf the results.

|
" # $% & %
' %S %!) % % % %
% %
& |
* % | %
% | % +9% %
+& % ! % &
+ % %
+& % %% & ! W&+ &

Table # 1: Survey Results
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After performing the survey the team did brainstimgnand to show the ideas a
fishbone diagram was drawn. The diagram also hasesextra ideas that could be

implemented for better and more efficient design.

Sensors

Command
Destiny
Identification

| Movements | | Connectivity |

Bluetooth Surveillance

Short
and Long Avoid —
Range Obstacles

Situation ——

Wireless With risk

Color — o\ Speed — o

Expeditions——

User —

Interface

Speed
Control

\ > The Explorer

Indoors

—_—

Multiple

Voltages Computer

Design
Components
Stability Access

\ Physical

Weight #Wheels

Outdoors ——

Electronic
Flat dry
Surface

Enough ————

Capacity
Reprogrammable

Uses Places Machine

Figure # 1 Fishbone Diagram
From the client interview, Professor Arellano pamd us the information

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

conclusion represented on our fish bone diagram.

From the fishbone diagram that came from the reswi¢ get the following table.

( % ) % %9$ -. + %$ % / 0+1
( 2 + % +% 0+1
( 2 + % . $ (%
0
( 2 + %3 )0 )4& % 5
( 2 % ( %
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( 2 % % ( %
( 2 % 678 3
0
8 & ( % &% % % 5
8 & 9 % ( %
8 & ( % ! & 0+1
8 & 4 % # ( %
2 4 % + %& 0+1
2 4 % + + % ( %
0
2 4 % ! % 5
2 4 % +% $ %% 0+1
2 4 % + + +% 0+1
2 4 % I 0+1

Table # 2: Composite Project Attributes

After removing the attributes that are not objessiwe get the following table:

( % ) % %9$ -. + %$ % / 0+1
( 2 + % +% 0+1
8 & ( % ! & 0+1
2 4 % + %& 0+1
2 4 %+ % $ %% 0+1
2 4 % + + +% 0+1
2 4 % Pl 0+1

Table # 3: Pruned and Categorized Objectives

B. Feasibility Analysis
This analysis is a technical review to ensure tivafproject design complies with

all the constraint such as cost, schedule, perfiocemaequirements and risk.

Feasibility Analysis

Attribute Weight |Scale |W.Scale Why? Solutions

12



Table # 4 Feasibility Analysis
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V. Risk Analysis

As part of our project implementation process gshlysis for each project should
be performed. All the researched data is takendatsideration for risk discussion
workshops, this helps identify potential issues askk ahead of time before these pose
cost and schedule negative impacts.

Soon after we analyzed it turned out that the amrations to watch out for in the
project are based on economics and the lack ofrempstation. Practice in these kind
projects means that examples have to be donetpraur final project. Repair and
replacement cost will consume time in the schedbkrefore delaying the progress, but
it could be fixed if we set up a plan of immediegsponse.

The next table is the exposure matrix; this cand®as a managing tool. Each
risk is evaluated as a class depending on thetisitua&Class | are below the risk
acceptance threshold and do not require active gesmnent. Class Il lie on the risk
acceptance threshold and require active monitoffass Il exceed the risk acceptance
threshold and require proactive management. Clasxdeeds the risk acceptance

threshold and urgent and immediate attention.

Likelihood of Occurrence

Very Likely Possible Unlikely

Class IV

Class Il Moderate

Class | Moderate

Undesired
Outcomes

Table # 5 Risk Exposure Matrix
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To better discover or find the risk for our projese design a fishbone diagram,
call the Fault tree Analysis. The risks where divid six different categories, this

categories are: marketing, resources, techniggd),leconomics, and schedule.

Resource

R1 -
M1 - Price Incompatibles ___
is too high Components

R3 - Batteries
does not last
enough

S1 — Meting
L1 - Patent Availability
Violation >
S2 — Bad work

- distribution

Figure # 2 Fault Tree Analysis

The following tables shows the risks classifiedaading to their possibility of
occurrences and the class previously explainedtandction to be taken for each risk.

Likelihood of Occurrence

Very Likely Possible Unlikely
Class IV
o) 0
o O
= E Class Il R1,R3, S1
€ £ [ Classl MZ,L1,S2
> O
Class |

Table # 6 Exposure matrix
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Risk Action
T1 | No action require
T2 Check the steps of each motor

Do research in Web-Servers and check prograra cod
Do research in Wireless and check program commtioica
code

R1 Check compatibility between components beforetbam.
R2 No action require

R3 Put enough batteries

M1 Look for wholesales prices

M2 No action require
Do a careful research on patent and keep notedol b
L1 updated

- Evaluate the require parts to buy the necessanunt
Evaluate the require parts to buy the rightyart
S1 Check team members schedule to set right timielan
S2 Distribute task according to the members' skills

Table # 7 Table of Action

VI. Operating Environment

Our autonomous vehicle, The Explorer, is meanetoferated in fair conditions.
Indoor and outdoor environments with dry or low store conditions will all suit for the
functionality of The Explorer. For the time beirignill not be operated under rainy
conditions or very hazardous windy conditions. foe functionality it is preferred for

the system is indoor or outdoor under dry condgion
VII. Intended User(s) and Intended Use(s)

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

want more security for their home. This devicd W great for the military because it
can be used for scouting missions and surveillaBgplorers will also be intrigued with
this device; it can explore parts of the world wharperson cannot get to, at least without
destroying the surroundings. This device is nottéohto the group of users I just

mentioned it can be aimed at a broader range o$use

16



B. Intended uses:
This device is intended to be used as surveillasmmyting, and exploring. This

device offers wireless capability and the easestwitiwherever you are in the world. It
provides easy use and around the clock controarfyome and anywhere The Explorer
will be ready. Also it will be able to be as a s@guproposes of a place, for instance: If a
person is away from home a wants to keep an eliestifer houses, just by leaving The
explorer running and recording what the camera s#ésa program in the computer

he/she will be able to explore the house and makeeverything is fine.

VIIl.  Background

There have been similar projects at attempting adét@rolled wireless vehicle.
Some of these projects have found success in Wwagtwanted to achieve but none has
been made to the same purpose as this project widcre about to create. We were
able to find three similar projects that share sdefawhat we are trying to accomplish.
The following projects are as follow:
A. A fuzzy control scheme for video transmission iatbbth wireless.
B. Image compression
C. “Wireless Bluetooth Controller for DC Motor” by Blhar Jain and Reid Vaccari.
Product was also conducted at the University ofdlk in Spring 2004.

A. A fuzzy control scheme for video transmission uefloth wireless

The Bluetooth Wireless Video transmission is just of the concepts we intend
to grasp in our project. This scheme is designeditieo transmission without quality
los in the network. In this case we intend to iieedamera as monitor to see its

surrounding area for navigation.

17
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Figure # 3 The fuzzy control scheme for video tmainsion over Bluetooth ACL link

As you can see in the Block diagram the transméel receiver are used to
establish a wireless interface. It transmits daienfthe camera to the PC. The system
that they are using is only a one way communicatistem.

The project capabilities were the following:

Transmitting/receiving real-time data

Streaming video images over Bluetooth frequencies
Controlled and displayed in the motion JPEG fororat PC
B. Image compression

Image compression is a necessary ingredient whehevted bandwidth
channels are available. During the years severhhiques and standards have been

18



developed (Sullivan, and T. Wiegand, 1998), (Ostanmet al, 2004). Lossy schemes are
particularly popular when dealing with natural ireagpecause they exploit the human
perception system to achieve large compression vatbout sensitive degradation in
guality. Traditional schemes of lossy image comgimsusually consider vector

guantization (VQ) of image blocks (quite often 8w blocks).

Cellubar automata _genes™

f
Inltial state ;I Random* initial shate \ basis state
f: ; X ~
po lD—l’:ﬂ!
128 iter

0 A0 €0 0100130

3 _sead® plxals, thelr pasitlon | the 268 518 pizel blochs extra cled m

ciphering key. It changes the basis Troe 0o el dle will lorm Lo "_'; ] ;
weclors but nof their peneml statistic. i als sl i I[l:III]
IV arde o GEElphar i lmags the Each blockis encoded with 8 | 4

decader should eontain o repliea basis bits, and iz meanito replace /

genermiar system, LEFR or other the closeil bloek tatth lass £
random bit stream geseratars can be difirant bits) from the image !

used instead of the CA o be ansoded,

Figure # 4
In this figure we have an overview of the ideal® project. The main idea would

be an intensive encryption scheme that allows yatem 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

19



Semitotalistic Cell with 5 inputs

Gene G is a 10 bit binary string.
For simplicity we use its decimal representation called ID

G lglegs el leg e leg lelerle
@&l4 31211 10714 135 211 0
ﬁ | [ ] 1 1 0 0 0 0 0

Sum of neighboring cells
et = y,(1)+ v i2)+ v i2)+ y.(2)

B=xt) »lt+1)=Gla, p)
State of the central cell Cell*s output
at the previous moment according to the
above table

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

introduced. The key ingredient differentiating @eheme for other compression systems
is the use of a codebook generated by runninglaebwtomata. Another key ingredient,
leading to a dramatic simplification of the cireyineeded to implement the algorithm, is
the bitplane oriented processing. The result ismapact and circuit compression system
which performs better than JPEG standards for baghpression rates (bitrates lower

than 0.2 bpp).

C. Wireless Bluetooth Controller for a DC Motor

Wireless Bluetooth Controller for DC Motor is a @gsthat yields a similar ideas
with our project. It is a controller that would &ble to run a DC motor wirelessly using
Bluetooth technology. This controller functionsahgh a software application on a

laptop or desktop computer from within 60 feetlod thotor.

20



Figure # 7- Block Diagram — Wireless Bluetooth CGoli¢r for a DC Motor Block Diagram [3]

The Figure 7 of [3] shows the block diagram of ¥ieeless Bluetooth Controller
for a DC Motor. This design consists of a Windovesdxd application, running on a PC,
which can control a DC motor drive via Bluetoothreless. The controller will allow the
user to start, stop and adjust the speed of themfram a complete stop to the highest
speed. This application could be useful in wireledmtics or a process operation setting.

The PC is the only point where the system accegas input. The user is able to
manipulate the various functions of the motor; rstop, accelerate and decelerated. The
control unit consists of the PIC microcontrolledahe pulse width modulator. The PIC
will be used to receive feedback from the motodétermine speed and adjust the signal
accordingly. The step-down converter is used toplufower voltages then available
from the voltage source. The purpose the H- Bridg® allow the motor to come to a
complete stop if requested as well as change tteetdin the motor is running in. This

receives its commands from the control unit.

21



IX. Intellectual Properties Considerations
As part of our research we looked for the possibdf the existence as is known

as patent infringement which can occur with thengition of the manufacture, usage,
and sale of the device. We looked for possible @ewiith the same characteristics and
mechanism as our device to make sure that there megrpatent infringement at all. For
that research was done to find other projectsthiegfollowing:

A. Camera control using wireless technology Paten2¥,220

This patent by Dowling, et al. that was granteiley 22, 2007 describes the

following:

1) SummaryThis invention provides a video connection usiameras
which are able to be remotely controlled remotélyink is established between a
cellular telephone or other wireless transmit/reeeinit (WTRU). The user can use
a video image screen to view the camera and usghihige control to operate the
camera.

2) Claims SummaryThe following are the claims made for this project

A video control system that allow a user to conroémote camera
using wireless communication links, containingamera device, a
camera control apparatus and a transceiver; a comation device
that receives images from, and transmits contgpiads to.

The link to the camera device includes a local eation configured as
a direct link between the camera device and thear&tconnection to
substantially implement an IEEE 802 series protocol

The transceiver is configured to receive wirelesaate control
instructions.

The camera control is able to provide directionalvement control of
the camera.

A wireless transmit/receiving unit (WTRU) that ketiser to get and
control images at a remote site including.

The camera device additionally comprises an iméwyage device.

The transceiver is able to receive wireless remotgrol instructions.

22



Figure # 8: Camera Control Using Wireless TechnpBigpck Diagram
Even though this patent has items that we decidl@edé in our project we do not
plan on infringing this patent as our proposedgubyvill not manage the camera through

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

B. Remote-controlled robot and robot self-positiomitifgcation method Patent
7,120,519

This patent by Okabayashi, et al. that was gramé&actober 10, 2006 describes

the following:

1) Summary: This invention provides a remotely controlled abthat
contains unit storage to specially store a laydut louilding or place. Also it includes
a unit that receives a designated position reqddstehe user from a remote location
and with a control travel unit the robot moveshattposition. The robot is able to
takes picture in any direction and identify itsreunt position and the direction it s
heading.

2) Claims SummaryThe following are that claims made for this projec

A remote controlled robot that includes: a storagi that store any
layout plan of a building; a communication unit tmmmunicating;
and a travel control unit to move the robot to sigieated position,
wherein: the robot identifies its own position.

A step detector unit to get over steps in a bugdbmsed on the result
of step detection by an obstacle detecting sensor.

A unit for identification of the current positiomé direction of the
robot in the building.

23



A unit that takes pictures of a building and transhem to a
computer.

A unit to rotate the camera in any direction.

The computer in which the communication unit traitsitine picture is
a Web server connected to the Internet.

The communication with the user starts when a risggnal is
transmitted from the outside through the Internptescribed number

of times.

Figure # 9: Remote Controlled and Self-positiomiiifecation Robot

This patent has a lot of similar items that malsoihewhat similar to our project.
However, we do not plan on infringing this patesioar proposed project will not store

any data or visual and will not have any hearingno@ands.
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C. System and method for an RC controller and softwatent 6,293,798

This patent by Boyle, et al. that was granted ipt&aber 25, 2001 describes the

following:

1) SummaryThe present invention provides a system and mefthroal
vehicle controller that combines the functionabfyan RC controller with that of a
"joystick™ within the same device. The controllsrcapable of controlling an RC
vehicle when used as an RC controller and contigpi computer virtual vehicle

game when used as a "joystick."

2) Claims SummaryThe following are that claims made for this projec
A computer-readable medium that stores instructioreperate a radio
controlled (RC) vehicle, containing: execute a testheck the user's
skill in operating a virtual RC vehicle; determigiwhether a
proficiency level necessary to upgrade vehicleqgeréince features
has been achieved; and operative when the necqssdigiency level
is achieved, transferring vehicle performance festwpgrade data to
a RC vehicle controlled for controlling movementloé RC vehicle.
The RC controller is able to exchange data witthlhloé computer and
the RC vehicle.
The controller can be attached to the computeadable.
The controller sends and receives data using vesetennection.
The RC controller includes a retractable antentechéd to the
transceiver.
The RC controller includes at least one PC Inptipiointerface
wherein the input device includes one joystick.
The RC controller of claim 20 wherein the input idevcomprises at

least one joystick.
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The RC controller is able to control the RC vehmtal a virtual

vehicle on the computer.

Figure # 10: System and Method for an RC Contdoflad Software
For this patent even though the idea is similadev@ot plan on infringing this

patent as our proposed project as we do not plasgédhe same remote control of the car

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

follow the specifications and the implementatiorighe project. Every aspect like the
build-up and the running of the product has tolgough the following standards.
A. |IEEE STD 802.11

The use of this standard is to provide wirelessnectivity to automatic
technology, equipment, or stations that requirédraperation, which may be portable or
hand-held, or which may be mounted on moving vekialithin a local area. This
standard also offers regulatory bodies a meangaoidardizing access to one or more
frequency bands for the purpose of local area conication.

1. Permits the operation of an IEEE 802.11 conforntgavice (like a wireless
RC car) within a wireless local area network (LAtdat may coexist with
multiple overlapping IEEE 802.11 wireless LANS.

2. Defines numerous PHY signaling techniques and fexterfunctions that are
controlled by the IEEE 802.11 MAC.

This standard which is known as Wi-Fi has somatiesl that will prepare us to
our project within this course. One reason is thatlEEE developed a new extension to
the original 802.11 and was called 802.11a. Itdstdr and the time between the
intercommunication is as usual as ever.

This project will be complying with the specificais made by IEEE 802.11
standard since the implementation of our wirele€s ¢ar controlled by a network
interface will be using a LAN within a certain diste. Also will be using internet based

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

B. Controller Area Network (CAN)

A controller area network (CAN) which is a highagtity serial data
communications bus for real-time control applicasiothat could operates at a speed of 1
Mega bits per second.

There are several CAN physical layer standards. AN is a great innovation
and is now being used in many other industrial catenization and control applications.

1. 1SO 11892-2
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CAN high-speed, which uses a two-wire balancedadigg idea. It is the
most used physical layer in car power train appbcs and industrial control
networks.

2. 1SO 11898

For applications up to 1 Mega bits per second)dsteth"Recommends” that bus
interface chips are planned so that communicatam 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. 1SO 11519
This standard is use for applications up to 125t& frer second.
In our project we will be complying with these stands: IEEE STD 802.11, ISO
11892, ISO 11898, and 1SO11519.
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XI. Health and Safety Considerations

In The Explorer, health and safety will be the twost considerations during
manufacturing. These two considerations will betlfi@r protection of the users of our
design against physical damage, and other consegsien failure, accidents, harm or
any other event which could be considered none-al@si To limit such these situations,
The Explorer will be created in the safest possiéenner.

Product Liability - In view of the fact that we amesponsible for any harm caused

to our consumer for using our product. We focusednaking our product as

Harmless as possible. We focused on using partsithaot have materials that

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

RF energy radiation - Knowing how risky RF energuld be to the humans

body in very high levels and based on our reseavehjecided that the frequency

radiation for our product is going to be about 2.8GHz at 20dBm which is the

IEEE standard, therefore it will be safer for oseu

Safety Design Rules — In the design of our projgefocused on the safety

design rule, by making sure that all thee devisasgu120-V AC will be

grounded. And we will use 14AWG to carry up to &l;ground connections will
be made using the wire sized to match the curnertégtion device of the outlet.

All the devices that exceed 140 degrees or motebeimarked clearly with a

“warning” label.

Safety design Behavior - When working in The Exetouve will work in groups

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

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

avoid danger to our body.
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XIl. Environmental Consideration

In this environment we have lots of issues suclgladxal warning, ozone layer
depletion and air pollution. To make sure that weeantributing to help solve these
issues we have to meet the needs of the presehtharsame time not compromise the
ability of future generations to meet their owneféfore, we have in mind to:

Use materials that are free of hazardous substaese&ted by RoHs Directive.

The RoHSs directive restricts the use of six hazasduoaterials in the

manufacturing of several types of electronic amtteical equipments such as:

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

PBDE.

Make sure, that our designs use recyclable parésphdh to use adhesives that

can easily be taken apart, and also substitutingg gfzat cannot be recycled for

parts that can be recycled.
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XIll. Manufacturability Consideration

Our project has certain similarities to severakotprojects. The Explorer is
initially conceptualized to provide certain capapiand meet identified performance
objectives and specifications of the consumerseall these specifications, our product
can be designed in many different ways. Considandtr manufacturability, cost,
reliability and maintainability are the startingipofor The Explorer. In order to achieve
these needs we intend to:

Use polarized connectors for ease of connectigamimted circuit board; this will

help for better contact with board.

Utilize common parts and materials to facilitatsiga activities, to minimize the

amount of inventory in the system and to standartendling and assembly

operations.

Instead of potentiometers or manual adjustmentcbtes which can add to

humans labor, we want to use lock loops, voltagelegor to eliminate manual

adjustments

We want to avoid undercuts in the wires and otlbenmonents therefore we will

use a ruler to measure the exact length of the thaewill be needed so the rest

of the components can be reserved.

Avoid materials that can be easily damaged or brokad also want to minimize

flexible parts and interconnections.

We attempt to control the speed of the car sottietexture of the surface will

have a minimum impact on its motion. However, taewill travel faster on

smooth surfaces than on textured surfaces suctraas gnd carpet.
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XVI. Ethical Consideration and Social Impact

In constructing our Senior Design Il project Thepkexer we the members of the
Team have read and are in total compliance withEE# code of ethics in which we
will follow to ensure that our project will be acoplished in the most professional
manner. Although we are following the IEEE codd=tiics we will also be using the
Theory Model because the dilemma could not be slohith the code alone. We have to
ensure that we follow good morals so that no orlebeioffended or think we are against
the greater good of the society. In manufacturing device we have to know what target
audience we are going after and what uses theyhawié for this product. All these
considerations will be put into action before stayour project.

This product, if it were to be manufactured arsiies] to the general public would
have to incorporate and satisfy many needs thataome about from the general public
which may cause many ethical issues. In buildirgdysailing this device we have to
include how it will affect the general public finaally, physically and morally. The
Explorer is manufactured to help people do dangejalos or go beyond limits of a
normal human being, for example to travel overeate that has explosives or to travel
in a toxic area. A dilemma may arise if this teglogy is used to invade personal space,
as in to spy on someone, or even used as an irsttush power in order to show
technological advancement. The stakeholders willishe military personnel, and
manufactures of the actual product.

If there was to be an occurrence of an ethicahtit@ we would base our
decision on the different theories that would bgitease the society and also would be
the best ethical choice. Utilitarianism theory &séd on pleasing the largest number of
people, so to have the product produced on a kogle basis would best support this
option.

Ethical Egoism theory is based on keeping the dalegel to a minimum so to
only have the product made on a small scale basigdAbe another option here.

Right Ethics supports an option to only have tm@pct done on a customized
basis since orders can be made for spying purpmsesising danger unless it has been

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

product and to have the consumers to explicithcgpéhe use of the product to reduce

possible corruption or danger.

Choose, Defend and Justify the Best Option Baseti@Analysis Above:

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

only creating customized orders of this producth®ymilitary is the option most

supported ethical theory.

Options/Theories Utilitarianism | Ethical Kantian Rights Total
Egoism
Product made on a large scale 1 0 0 0
basis and available to everyone
(Option 1)
Only a fixed small amount is 0 1 0 0
made. (Option 2)
Only customized version of the 1 0 1 1
product is made and only for
explicit military use. (Option 3)
Table # 8: Modified Line Drawing Table
Option 1 Option 3
Non : |
Ethical Option 2 Ethical
0) (@)

Figure # 11: Modified Line Drawing Graph
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XV. Concept Development

The Explorer is an autonomous and PC Controllad, @ith a Camera as well.
We chose this project because it includes programgrand it is also wirelessly. It gives
users access to use the car any where within HdGrten the PC. After we did some
research in different technologies, we found sdwfferent types of wireless devices
that can be used in our project. The Decision Ma#kes into consideration the
objective and the constraint of the project andRhection-Means Tree is for the
graphical representation of our project. We havieetwery carefully with the type of
wireless device that we are going to use; we waetHExplorer to be able to move freely.
The camera will be placed on top of the car; it indlp us see in the Pc where exactly the
car is going. There will be sensors place on ttie 8 help us detected object near the
car. All the items must not be too heavy becausertoch weight will make it move to
slow. The cost can not go beyond $300.00, becaesgamt to make it possible for the
consumers. At last the modem should be able tofawe with the microcontroller. Our
objective is to maintain minimum cost, strong ofiaafrequency, and strong signal

range so we can satisfy the consumers need.

A. Different Solution
Concept development provides the different wayb@m to implement our project,

taking in consideration the hardware and the prognang.

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

long wires connecting between them. In the worlthijoeverything is becoming wireless.
Having it wired rather than wireless will only liwhat you can do. The longer range
you want to scout the longer wires also you haeerigk of running wires between
objects and getting tangled making it very difficial control. We will be using a signal
transmitted over a Bluetooth network to enable ast@ipcommunication with one other.
We feel that using a Bluetooth network will sengehest simply because of the rapid
speed in transmitting information, it is also auédimand does not require direct contact
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or line of sight. Unlike Infrared it needs to besidistance communication and direct

contact.

As we have said before, The Explorer can go pladese it might be dangerous
for humans to travel. It's noiseless; this means gan use it without causing any
disturbance to anyone. In this world as we all kribat air pollution is very dangerous to
humans. The Explorer is powered by electricityrehie no smoke output, when the
motor is running, and it will definitely be saferfimdoor and outdoor. The fact that The
Explorer is cheaper than any other type similadpob in the industry, it is affordable for
any person to use it as a home surveillance. Peaplspend thousands of dollars
implementing a home surveillance system but willereget to have the comfort into just
simply logging on to the web and having lookedtf@mselves.

2) Disadvantages
One of the main disadvantages of The Explorerasitiruns on battery. Battery is

limited to the amount of time it can operate. Dajieg on the battery we can determine
the running time of The Explorer. In addition reiag can take up to 8 hours to fully
charge, depending on the charger used.

Speed of The Explorer is also another concern.ExXporer has a very low
voltage capacity and won’t produce the type of ddeand in a gas or nitro powered
model.

Wireless communication also has a disadvantagerdrge of how far The Explorer
can go is limited.

Another disadvantage is the Bluetooth. Dependingaw much bandwidth you are
able to use from the location you are trying toesscfrom, limits the response time you
have with The Explorer.
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B. Function-Means Tree
Function-Means Tree explains the graphical ideaghat concept is the way to

approach the wireless communication in our degijrthe boxes represent different

functions, the arrows indicates what is exactljoiwlthe other.

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

connectivity of The Explorer. Our main objectivaasdevelop an interface between the

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

computer screen and the keyboard. The design&etje several constraints.

Source | Design Constraint Bluetooth | 802.11g Wifii ZigBee

Client | The design of The Explorer Must be Y Y Y
wireless

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

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 Y Y Y
under circumstances.

Survey| Range must be a minimum of 100 feet Y Y Y

Survey| Must able to run for more than be a hour Y Y Y
before the battery died

Survey| The devices must not be to heavy Y Y Y

Table # 9: Design Constraints Matrix of Wireless@ectivity
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Bluetooth 802.11¢g ZigBEee
WiFi

Design objective Weighted| Score Weighted Score Weighted Score Weg
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 0.9 11.7 0.37 4.81 0.7 9.1 13
frequency
Strong wireless range 0.85 18.7 0.74 16.28 0.85 718. 22
The device must be 0.5 2.5 0.32 1.6 0.42 2.1 5
easy to install
The must be safe for 0.65 9.75 0.6 9 0.72 10.8 15
user.
The device must be 0.4 4 0.3 3 0.8 8 10
waterproof
Total 64.85 49.49 66.02 90

Table # 10: Design Objectives Matrix of Wirelessn@ectivity

Tables 11 & 12 bellow show the objectives and aainstis of the camera type of
The Explorer.

Source Design Constraint Digital camera| Video Camera

Client The design of The Explorer Must be Y Y
wireless

Client The device must have manual to guideand Y Y
must be easy to install.

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 Y Y
under circumstances.

Survey Range must be a minimum of 100 feet Y Y

Survey Must able to run for more than be a hour Y Y
before the battery died

Survey The devices must not be to heavy Y Y

Table # 11: Design Constraints Matrix of Camerad&'yp
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Digital Video

camera Camera
Design objective Weight | Score Weighted| Score Weigpt
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 2p
Strong wireless range 0.75 3.75 0.8 4 5
The device must be easyto 0.65 9.75 0.65 9.75 15
install
The must be safe for user. 0.43 4.3 0.53 5.3 10
The device must be 0.59 9.4 0.75 12 16
waterproof
Total 53.8 63.25 90

Table # 12: Design Objectives Matrix of Camera Type

39



XVI. END CONCEPT DEVELOPMENT AND OTHER
DELIVERABLES

A. End Product Description
The Explorer is the most efficiently implemented W@ontrol Car/camera in the

world. The purpose of our design was to use ounidedge in wireless communication
system, to meet user’s needs and cost. The Expoaecar that is able to navigate in a in
a mind field by itself wirelessly using Bluetoo#tthnology which allows communication
to a PC wirelessly through a router as a bridgeeihesigning the Explorer, we are
going to use programming in Java, C, HTML and veisslcommunication to our design;
that’s how we were able to create a remote cotttedlwould permit us to control the car
from a graphical user interface on any computerithassigned to do that. Programming
java is going to program all the wireless commutnocaand user interface with the car
(e.g. All the buttons use to command the robotr&yramming is going to be used to
control and manage the motor.

A camera is going to be placed in front of our gesthe camera is used as the
eyes of the car to guide the user to different arehposition. The purpose of the camera
is to capture photos and send the images to theausematically every three to five
seconds. The camera does not rotate in differegiearut it stays fix in the front of the
car as a compass to view which direction you ageivig at the same time sending
images to the user on the computer. The ideahate a continuous stream of pictures in
order to generate a pseudo-video transmission.

The wireless device is the way to communicate betvbe user and the
Explorer. It transmits all the commands from tkento the motor controller of the
Explorer. Depending on the command a differenbads going to be taken (stop,
return...etc).
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Now the computer interface is going to be respdashowing a streaming video
from the camera of the Explorer, this giving therus visualization of where he/she
wants to go or explore. We will have some navigatmls as far as controlling the
Explorer, such as movement and speed controls &akvibackward, left, right, and stop).
This product is a very cheap and affordable to alrewerybody around the world even;
for people in poor countries. Our product is fudympatible with the Microsoft’s remote
desktop software. Even though this product idebgioty has been implemented before
by certain large companies, our goal was to cradbev-cost product, which is mainly
designed for military usage to detected minds batte field.

The block diagram below is wireless communicatiothie Explorer. Starting
from the left bottom we will have the user, he loe san logs on to any computer that has
the proper credentials. He will send command tantierocontroller and the
microcontroller will send signal to the RF Wirelégansmitter Receiver at a 2.4 GHz.
The RF Wireless Transmitter Receiver in the rigtée svill received the signal wirelessly
and transfers it to the Microcontroller in the tighde; with this microcontroller the user
will be able to control the car. The video will pe¢he user to see where the car is going.

Motor
controllers PWM DC
# & infrared 0 motors
Sensors
RF link | Bluetooth
2.4GHz | interface Serial
Router —" Interfaces
User .
PC Serial
# Video
Camera
Batteries

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

mention the port uses in the wireless device.

ot |

Bluetooth Interface

— v 3

User PC with

WEB interface Motor & Sensor

Controller

Serial Video
Camera

Figure # 14 General block diagram

B. Functions

Two main functions of our design have been recaghend analyzed. The first

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

control commands to guide the car in the user'sgpta autonomously based on user

needs. The inputs are power and user commandsdireg wirelessly from the Bluetooth

interface and the output are in form of command ¥hay the position of the car control

surface area.

For more information about the graphical informati@u can look at the diagram

below.
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Power > » Movement
Bluetooth
wireless The Explorer
Receivel Driving force

Command to
control

A 4

User command
from the PC

A 4

Figure # 15: Car Black Box Diagram

This figure however shows just the cover of oucklaox, in the next figure we
are going to take the cover off and show all tresdary functions that will be needed to

create the device.

r —_— —_— _— —_— _— _— —_— _— _—— _— I
I Convert Power to I I
Power Appropriate > ;/o tages
_T Voltages or I
| \ | Movement
\ 4
| Circuit Sensors |
I Boarc I
I v
Bluetooth I
wireless Microcontroller
Receiver I I
I C Coding I
Used for th o
prsoegra?nrmi;g the - —+——— | Driving force
User I Explorer Regulate functions I Command to
command _1 control
from the I
PC I I
| Metal Frame
—y Wheel
I This is the outsid l AttaChment I
appearance of the
I Explorer I
Mounts for
Sensor
L _—— —_— —_— —_—— —_— —_—— —_— —_— —_— _— I

Figure # 16: Car Black Box Diagram Detailed
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Our second function is the Bluetooth interface,dbmputer in the place serving
as the server gives “general” or person takingsieass access to the car. By given then
communication with the car, user will be permittedee the movement of the Explorer.
Aside from the movement, the person will have pssion to view the information being
transmitted by the webcam. The inputs are the sigpraing from the user through
internet or local area network created by the Rla#t technology provided by the
interface, and the video coming from the cametthéncar. The outputs are the
commands (or actions) requested by the user toahand the video from the camera in

the car to the user.

PC User |, Control

BLUETOOTH [ | Commands
interface

Video
Camera |

—» Camera
View

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-45C
Infrared Sensors

Bluetooth Interface

D. Other Deliverables
Prototype

Presentation
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XVII. STRATEGY

A. Plan Of Action
The plan of action for completing this projectasstart as early as possible. We

plan to start as soon as January 10, 2008. Weateg that early in order to brain storm
and come up with ideas for the design of the Theldter (The Explorer). Also during
this time we should be able to order parts forgtmgect. We hope to do the above before
the Spring semester starts, just in case we haueahaet backs.

Next we plan to build the circuitry for the The Hoer, making sure all the parts
are functioning properly. Then we plan to implemiret software coding for the The
Explorer as well as designing the user interfaaeoturol it. During this time we will
implement the wireless communication to the medmanAfter that we will begin out

testing and debugging of out project until perfeti

B. Statement Of Work
1) Scope Of Work:

To design The Explorer so it can be controlled @edved by the PC to travel
over various terrains and interact with obstacmponents needed are a
microcontroller, car, camera, wires and circuitfioisaThe software to be used is the
compiler.

2) Location Of Work:

The entire project including hardware and softwaittbe done on campus at
the engineering building center of Florida Inegranal University and off campus at the
houses of the Team member.

3) Period Of Performance:

This project will start as early as January 10,8280d must be completed by
April 15, 2008.
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4) Group Member Responsibilities:
Each member will have his own responsibility busibally the electrical
engineers of the team will be focus on the hardyaoeess of the project and the

computers engineers will be focus on the softwaoegss of the project.

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

which consist of the hardware and software. Withmmhardware and software are other
structures which will be combined to show the wdoke 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.M8erface Design __ 10

100

Figure # 15

D. Project Milestones
Here is a list of the project milestones in therfaf a Structure Matrix and also a
Pert and Critical Path for the timeline of eacheastibne for The Explorer. Here is a list of
the milestones in which we will implement and felléor 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 represemtaof a project. The matrix

contains a list of activities and the correspondimfigrmation required to start a certain
activity and where the information generated by #o#ivity feed into. Our Structure

matrix for The Explorer is in table below.

A | B C D E F G

Design Al A

Research and Brainstorm B| X B

Choose Components to Use g X X C

Order Components Df 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
Table # 10

F. Pert And Critical Chart
A PERT chart is a method to analyze the task ire@lin completing a project,

especially the time needed to complete each tamkjdentify the minimum time needed
to complete the whole project. The following tabiéth the same activities as the matrix

structure, and the graph shows our PERT charte@dmpletion of our project.

Design A
Research and Brainstorm B
Choose Components to Use 0%
Order Components D
Hardware Assembling and E
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Adjustment
Software Development F
Implementation and Testing G
Final Presentation H
Table # 11
» E 6| _
A2 | B1 |, ciz [ XMk o G1[ ,H1
KEY » F 6 [_
Task| Weeks
7
Al
Figure # 17

H. Results Evaluation

For The Explorer, we plan to tesdtithe F. I. U. Engineering Center and also
off campus, with a suitable computer that can hensoftware for controlling the device.
We calculate about a week worth of testing willde@e to the project to work out any
imperfections we may have. Any open area that Hageh terrain would be perfect for us
to run it, incorporating that the wireless transsiaa will allow us to reach desired
distance. This should be sufficient time for asrtake corrections or improve on what
we have done to The Explorer.

As you can see we have done verynsite research on the background and
patents on this project as to not infringe or cagiyrany of the projects that have already

been accomplished.
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XVIIl. MULTICIPLINARY ASPECT

This team consists of three members, Omar Mouddoan Arenas and Lucas

Nieto. The Explorer consists of both electrical @anchputer software components, a

team of both electrical and computer engineersiaeeled 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 programrskitis.
Knowledge and experience managing networks andesse

Great interest in robotics.
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XIX. Personnel

Omar A Mouddour
713 NW 1329 Court
Miami, FL 33182

Tel: (786) 663-2057 /E-mailomoud001 @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, PLOC++, Visual Basic.Net, Microsoft Word,
Power Point, FrontPage, Excel, WordPerfect, Interng E-mail

Work Experience

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

Assist machine operators on setting up machines, tkiag sure all equipments are well calibrated.
Motherboard tester, Celestica, Little Rock, Arkanss, November 2003- June 2004

Tested computer’s parts including motherboards, preessors, 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 returngjperated electronic cash register; and handled
cash, checks, and credit card transactions.

Honors and Activities
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Languages

Member of thenstitute of Electrical and Electronics Engineers

Member of The National Society of Black Engineers

English, French, Zarma, Hausa
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1591 Ne Miami Gardens Dr apt: 315
Miami, FI 33179

Phone: (954) 294-6378

Lucas Nieto E-mail: Iniet001 @fiu.com

To obtain an employment position utilizing the giyearameters, coordination and
OBJECTIVE team work skills.

Senior currently pursuing a bachelor of Scienge, i
EDUCATION Computer Engineering. GPA 3.02
Florida International University - Miami, FloridBiecember 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 throughatéb.
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.

Completely bilingual in English and Spanish. Elee customer service

SKILLS skills. | _
Programming I, Il and Data Structures in Java.

Software techniques in C++.

Member of SHPE.

Spanish Honor Society- Hallandale High School, Florida
EXTRACURRICULAR

Involved in a two year program.
ACTIVITIES

Available upon request.
REFERENCES
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XX. BUDGET

The budget for the Explorer is based on the labbeaoh member that made
contributions and possible designs and developwiethie product, and also in all the

required parts to elaborate it. The tables beloswsthese 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 projeute is include the labor, the

cost of the components, the lab equipment, anththspace.

Project materials

Materials Cost
Wireless device / demo kit $200
Sensors $2(
PIC Boards $4(
Power Supply $2(

Chassis/wheels/DC motors $200

Camera $15(
Miscellaneous $5(
Total $680

Table #16 Project materials
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Labor $16,320.00
Components $500.00
Lab Space $500.00
Lab Equipment $300.00
Materials $680
Total $18,300.00

Table #17 Total cost

XXI. RESULTS EVALUATION

The following process will be later evaluated do¢he early stage in which the

product is in. A proper series of reports are gambge delivered with the progress. The

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

course of action if a specific key is pressed sm¢bmmand control. The Explorer should

provide a continuous stream of video based on p@stsent at a constant rate. This video

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

certain area.
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XXIl. PROJECTIONS OF THE PROJECT INTO THE
FUTURE

When looking at the future outlook of the Exploaed its market ability, the
potential for success is very high. Military andvpte investors are always looking for
innovative products like these because of the statational security and government
defense. Our product can also be enhanced by adtmgble arms for grabbing,
decentralized commands (in case the central udessroyed), and rotating cameras for a
wider range of sight. With more research and tgstie can modify our technology and
make different cars for different types of terramsurfaces. With the right investors and
the proper marketing the Explorer has a very brighire.

We believe one of the primary needs to makingphigect into a major scale
production is having a large capital. By simply imngva large capital we can get the
rights and permission to create such a projectlaadacilities start production. After
that, the issue will be to stay into focus withhbeclogy and the moving market in order
to provide a competitively product and obtain rex@put of it. Since the Explorer is
better suited for military and exploration purpgses are mainly specifying for those

intended users.
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XXIII. CONCLUSION

In conclusion we, the members of our team wantenidate this car because there
are areas in the world that cannot be exploredumyam beings due to environmental or
military conditions. Areas like caves with very dhtgenings or land mines that are too
dark and dangerous for humans to explore. The Esipis designed to be used in
locations that are not accessible to humans ahBconvenience of security measures.
We wanted to make it completely autonomously soahages to explore without close
human supervision.

Successfully we found the proper standards andfsatehich are going to be the
building pillars for this project. Based on thatonmation the Explorer is going to
provide solutions in uncharted territories by saegda continuous video feed to the main
control and move with minimal or without human mvention.

We have done extensive research and backgrounésbaqrojects similar to
the explorer and have found that our product vall infringe on any product that has
already been made and that is on the market. Bigitdie explorer should take a lot of
testing of integrated circuits and troubleshootitoghnponents. This experience is going to
be very vital for our careers as engineers; itloglp us not only by learning but actually
grow into engineers. In conclusion, this projeciidt take all the knowledge learnt
throughout the years in one focused spot. At tlteaérthe next semester, the explorer
should be a well design and working car followihg previous states functionalities and

restraints.
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XXV. APENDICES

Survey Questions

This survey will helped us in the development efpitoduct looking key answers
of what the user need, what kind of people wal aisproduct, will they use our product,
how much they would be willing to pay for the devkinding those answers will make

our product more objective and functional.

1. What is your gender?
Male ]

Female [

2. What is your age group?

1521 [
22-30 [
31-40 [
40+ n

3. Level of Education
High School
College
University
Master
PHD
Other

OO0 oo

4. How long do you spend away from home during tian@
less than a week
1-2 weeks

3-5 weeks

OO0dno

6+ weeks
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5. How is your RC car driving sills?
Novice=1.......coeviiniinniennnn. Expert =5
1

a b~ WO DN

6. Where do you usually use the RC car?
Offroad track
Onroad track
Street

Odoo

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 ioyy RC car?

9. What do you consider hard when you drive a RC ca

10. What would be your primary purpose of buyinig groduct?
Entertainment ]
Special research ]
Job Purpose L]
Place Security ]
Other
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11. Would you be willing to spend over $300 on tiesice?
Yes ]

No ]

12. Would you also purchase a mobile solar panel ascaessory for easy recharge for this
device for $1007?

Yes []

No [l
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XXVI. SENIOR DESIGN Il PROCEDURES

Department of Electrical & Computer Engineering
Florida International University

SENIOR PROJECT PROPOSAL SUMMARY FORM
(A full proposal must be submitted and approved ajomith this form No later than the
end of EEL-4010 each semester. All information must completed)

Course Number: EEL 401
Reference Number:

1 Semester:

SPRING__ Year:

2008

Faculty NanienéW Arellano

Senior | Instructor’'s Name: Wilmer Arellano

Team Leader Name: Omar Mouddour

Major: Electrical Engineering

Other Member Informatian

PID:

1621240

Discipline / Specialization: Power

Telephone: (786) 663-2057

Major Discipline / Area of
Name Student ID # | (e.g. Electrical, (Sepgcggfn(jlr?l%rslications
CEmEIEET S) 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 FactotsnBa 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 synthgsigcedures to be pursued.
Evaluation of alternate solutions.
With our initial research we could say that fhigject is possible to have it

done by the day specified. Even that there ardaimpioducts with similacharacteristics

we will not violate any patent

E. Project Evaluation/Teasting Criteria.
This car will be tested for accuracy in conttotl operation

F. Multi-Disciplinary Areas Involved in the Project
Omar Mouddour majoring in Electrical Engineerigpecialized in Power

Juan Arenas majoring in Computer Engineerincciapeed in Computer

Programming

Lucas Nieto majoring in Computer Engineeringcsalized in Computer

Programming

G. Team Assignments (Who will do what )
Omar Mouddour: Wireless Communication Circuitry

Juan Arenas: Server Code, CAN code, Control vagleCode

Lucas Nieto: Sensor Code, Server Code, CAN dodetrol web-page Code

H. Attach a schedule, including two or three intermagglimilestone.

l. E-mail address and phone number and PID of ALL tesambers (Must be

Completed)
Name PID E-mail Address Phone Number
Omar Mouddour 1621240 mouddour@yahoo.com (786)-6B357
Juan Arenas 1398869 jaren003@fiu.edu (305) 43D7 5
Lucas Nieto 1398874 Iniet0O01@fiu.edu (954) 294 &3
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PRINT

SIGNATURE

DATE

Group Leader

Omar Mouddour

Team Member

Juan Arenas

Team Member

Lucas Nieto

Senior Design |
Coordinator

Mentor

Prof. Jeffrey Fan
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