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II. PROBLEM STATEMENT 
 

 The purpose of this project is to design an autonomous spy vehicle that is safe, easy to 

use and economical. The car will be designed with ease of use in mind, allowing the camera to 

be controlled remotely, working in the dark as well as in light, and being able to drive in multiple 

environments. The product will protect users from accidental shock, contains an easy to use 

interface, and can withstand drops from up to five feet. The vehicle is intended for indoor and 

outdoor use, and runs on a portable rechargeable battery. This makes the car extremely portable 

and easy to recharge which extends its usefulness. The car will be durable, lightweight, and not 

cost greater than $500. 

 
 
A. Project Objectives 
 

1. Easy To Use  
  
 1.1 Use of the car should be simple and intuitive 
 
 1.2 Users should be able to control the movement of the camera remotely 
 
 1.3 The car should be able to work in the dark 
 
 1.4 The battery in the car is easy to recharge 
 
2. Safe  
  
 2.1 The car should protect users from shock 
 
 2.2 All circuit should be enclosed within a sealed case  
 
 2.3 The battery is protected from shorts  
 
3. Marketable   
   
 3.1 Useful  
   
  3.1.1 The car can be used indoors 
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  3.1.2 The car will run on a portable power supply 
   
  3.1.3 The car can be used outdoors 

   
   3.1.4 The car should be able to drive in multiple environments 

     
   3.1.5 The car can record video in the dark 
   
   3.1.6 The car should run quietly 
   
  3.2 Durable  
   
   3.2.1 The car can last for a long time 
   
   3.2.2 The car will prevent from overheating 
   
  3.3 Economic  
   
   3.3.1 The car minimizes pollution 
 
B. Constraints 
 
 
 1. The car should transmit the audio/video at least 250 ft 
 
 2. The price of the car should be less then $500 
 
 3. The car should withstand drops up to 5 feet 
 
 4. The car should run on battery for a minimum of 10 hours 
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III. ASSUMPTIONS AND LIMITATIONS 
 

A. Assumptions 
 
 1. The vehicle should transmit to only one receiver 
 
 2. One camera will be used for night and day lighting 
 
 3. Audio and video will be transmitted together 
 
B. Limitations 
 
 1. The vehicle will not exceed 15 mph 
 
 2. The vehicle must run on a 9V AC to DC power supply 
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that can be completed and those that can not. This will give our team an understanding of the 

issues that will be faced during the duration of the design, and what solutions can possibly be 

used to overcome them. We will look at eight aspects of feasibility throughout this section: 

• Technical 

• Resource 

• Economic 

• Schedule 

• Operational 

• Cultural 

• Legal 

• Marketing 

We begin by listing certain attributes for each section, and choosing how close we are to 

successfully satisfying that attribute. In this step, we list the reasons why we might not satisfy the 

requirements along with a possible solution to the problem. Next, we give each attribute a 

weighted score and use this to calculate the weighted average for our feasibility diagram. Finally, 

we check to see if the original score given to the attribute is above the weighted average or 

below, and place a plus or minus respectively in the given slots. Table 4.2 shows the final table 

received using the Pugh method.  
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Table 4.2: Pugh’s Method 
 

Attribute - + Why? Solution 

Technical Feasibililty         
Is the technology needed 

available? 
  1 Readily Available N/A 

Are the parts affordable?   1 Slightly Expensive Split costs between all partners or get 
a sponsor 

Are the parts easily atainable?   1 Some products might need to 
be purcashed online 

Purchase parts online 

Will new technology need to 
be used? 

  1 No new technology N/A 

Resource Feasibilty         
Do we have sufficient skills?   1 Sufficient N/A 

Do we have the needed 
equipment? 

  1 Missing microcontroller and  
components 

Purchase parts online 

Do we have a sufficient 
number of people? 

1   Only have 2 people Find another teammate 

Economic Feasibility         
Is the project possible given 

resource constraints? 
  1 Components are affordable, 

but we only have 2 teammates 
Spend a little more than expected 

Expected Sales 1   The product will not be sold Product being used for educational 
purposes 

Expected Cost   1 Components slightly expensive Spend a little more than expected 

Does the sales justify the 
cost? 

1   Slightly Expensive w/ no 
income 

Product being used for educational 
purposes 

Scheduling Feasibility         
Do we have an adequate 

amount of time? 
  1 Sufficient amount of time N/A 

Can we meet the scheduled 
milestones? 

  1 Sufficient amount of time N/A 

Can we meet the PDR?   1 Sufficient amount of time N/A 
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Can we meet the CDR?   1 Sufficient amount of time N/A 

 
Operational Feasibility 

        

Desire in the market for an 
autonomous spy car 

  1 Hi-tech gadgets of all different 
kinds are always in demand 

Add additional functionality 

How much will it be used once 
completed? 

  1 The vehicle will only be used 
for educational purposes 

Design in way to be used for future 
studies 

Cultural Feasibility 
Will the product be accepted 

by society? 
  1 Personal privacy could be an 

issue 
Show detailed attention to proper 
uses of the product 

Will there be a positive 
influence on the local culture? 

1   No influence on culture Product being used for educational 
purposes 

Will there be a positive 
influence on the general 

culture? 

1   No influence on culture Product being used for educational 
purposes 

Will the product affect job 
market? 

  1 No influence on the job market Product being used for educational 
purposes 

Will the product affect a culture 
in a negative way? 

1   Personal privacy could be an 
issue 

Show detailed attention to proper 
uses of the product 

Legal Feasibility 
Are there any organizational 

conflicts or policies? 
  1 Few patents which need to be 

taken into consideration 
Make sure not to infringe on patents 

Any laws or regulations 
impeding the project? 

  1 No laws impeding the project N/A 

Any laws or regulations limiting 
the project? 

  1 Personal privacy laws could be 
an issue 

Show detailed attention to proper 
uses of the product 

Marketing Feasibility 
Will the general public accept 

the product? 
  1 The product will be accepted 

by the public 
Add additional functionality 

Will the product be easy to 
market? 

  1 Spy gear is easy to market Add additional functionality 

Total 8 21     

Difference   13     
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As you can see from the table, the difference between negative and positive aspects of 

feasibility is +13 meaning the project can ultimately be created. Keeping the above mentioned 

attributes and solutions in mind will help give our team an understanding of the problems that we 

might face, and what will have to be done to overcome them. (To a see a figure of Pugh’s 

method showing the score and weights given to each attribute, refer to Appendix 1.) 
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VI. OPERATING ENVIRONMENT 
 

 

The autonomous spy vehicle is designed for both indoor and outdoor use. The vehicle 

will be designed with multiple sensors to avoid collisions and for this reason is safe to be 

operated in most environments. The spy vehicle is not meant to be used in harsh environments 

like rain or snow and should be kept away from such elements. The vehicle can be operated 

indoors in almost all environments, including complete darkness.  

The product is designed with ultrasonic sensors which use sound waves to measure the 

distance of an object. Infrared sensors, which use infrared light to detect distances, are 

commonly used in applications like this, but react differently in different lights and hence are not 

the optimal choice for nighttime operation. The ultrasonic sensors allow the vehicle to operate as 

efficient in complete darkness as it does in the light. Indoor use, as described above, is the 

intended operating environment for this product.  
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VII. INTENDED USER(S) AND INTENDED USE(S) 
 

A. Intended user(s) 

The intended users of the autonomous spy vehicle are students and faculty members. The 

vehicle should be usable by people over the age of 6 with moderate knowledge of computers. 

The vehicle can work autonomously, so no prior experience or schooling is needed for operation. 

To be able to view and record the videos from an off site computer requires some basic 

knowledge of computers. The product also contains moving parts that can be dangerous to kids 

and as such should not be used by children under the age of 6. 

 

B. Intended use(s) 

The autonomous spy vehicle is meant to be used to record audio and video in situations 

where light is limited. An example of a real world situation for a product such as this would be to 

use the vehicle to examine a small and/or dark area which would not be easy to get to. By using 

the autonomous spy vehicle, the user can remain at a safe distance and be able to view 

everything seen by the on-board camera. This vehicle is not intended to be used for illegal 

purposes such as remote spying and the user is highly discouraged from activities such as these.  

 
 

 
 



X. STANDARDS CONSIDERATIONS 
 

 

In this section, we will analyze one relevant standard with regards to our Autonomous 

Surveillance Vehicle. The standard deals with remote control limits and the general requirements 

associated with these limits as is relevant to our project. This standard is only one of many 

standards that deal with regulations under which an “intentional, unintentional, or incidental 

radiator may be operated without an individual license.” We will describe the standard and detail 

how we plan to stay inside regulations for our project. 

 

A. FCC CFR 27.1210 

 

Section 15.209 deals with remote control operation limits set on certain devices.  

According to FCC regulations, operation of an object by a designated person at a control position 

from which the transmitter is not visible but where suitable control and telemetering circuits are 

provided which allow the performance of the essential functions that could be performed at the 

transmitter.  These stations may be operated by remote control without further authority. 

We will make an honest and conscientious effort to comply with this standard; that is, we 

will make sure that the vehicle’s functions can be fully performed by the remote control.  We 

will stay in range of the transmitter and make that the internet is available at all times.  Since, 

however, the scope of our project is quite small and only for educational purposes we will be in 

compliance with the following standards as imposed by the FCC:  

 

• FCC CFR 27.1210 



XI.1 
 

XI. HEALTH AND SAFETY CONSIDERATIONS 
 

 The health and safety of the users of our product as well as the safety of our team during 

the design is a very important aspect of this project. As electrical and computer engineers, the 

responsibility lies on our team to design systems with our clients health and well-being in mind 

and to ensure that all safety measures are taken. In this section, we will discuss the health and 

safety measures that were taken to ensure the safety of those who use our product as well as that 

of our team while designing the product. We will also discuss the liabilities that our team is 

responsible for and describe how we expect to avoid unexpected outcomes from improper use of 

our product. This detailed level of “foresee-ability” will ensure that our team is protected from 

unexpected accidents brought about from the client’s side. We begin by describing the measures 

taken to protect the health of the users of our product. 

 To design our product safe with regards to the user’s health, we look at the 

electromagnetic field transmitted from the audio/video transmitter in our vehicle. Figure 11.1 

shows the IEEE guideline for recommended EM exposure.  

 

Figure 11.1: IEEE guideline for recommended EM exposure 
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This graph represents the maximum recommended EM exposure to ensure damage is not 

caused to the user’s health or well-being. Since our transmitter will transmit around the 1 GHz 

frequency, we must not exceed 10 mW/cm^2. A value greater than this could cause long term 

damage to the user exposed to this EM radiation for longer than 30 minutes. Using a radius of 

the desired distance of transmission, we will be able to detect the power transmitted by our 

antenna. The power in our system will be kept below the maximum since we will be using an 

industry standard peak to peak voltage, as well as the impedance of the antenna. This means the 

power being transmitted will be smaller than the max recommended.   

 Another procedure being used to ensure the health of those who use the spy vehicle is by 

using RoHS components whenever possible. The Restriction of Hazardous Substances Directive 

restricts the use of six hazardous materials: 

1) Lead  

2) Mercury  

3) Cadmium  

4) Hexavalent chromium (chromium xxx or Cr6+)  

5) Polybrominated biphenyls (PBB)  

6) Polybrominated diphenyl ether (PBDE)   

All products and components purchased for our autonomous spy vehicle will be made sure to not 

contain any of the six materials mentioned above, including the microcontroller.  

 To ensure the safety of those using the spy vehicle, we plan to encase all of the circuitry 

within a sealed case. This will keep users away from tampering with the circuitry and possibly 

getting shocked or electrocuted in the process. Another safety measure taken is with regards to 

the power supply used to power up the internal circuitry of the transmitter. We will be using 
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regulated power from a battery which will keep the voltage at safe levels. In this case, the wiring 

used to connect to the different modules within the vehicle will be made to carry the needed 

voltage and current safely. The wires will also be grounded to match the over-current protection 

device of the battery. These steps will protect the user from shock, burns or electrocution while 

using our spy vehicle. 

 During the building phase of our project, there are certain steps our team will follow to 

protect the safety of all of our team members. The steps are as follows: 

1) Avoid wearing metallic objects when working in high voltage areas 

2) Avoid working with hot circuits 

3) Avoid contact with the contents of any broken electrical components 

4) Exhale when soldering to avoid inhaling fumes 

5) Wear an anti-static wristband to protect ourselves and the components from shock 

6) Make sure to turn off all heat/voltage emitting tools when not in use 

7) Not to have any liquids near any electrical components 

These steps will help keep the team members safe from injury, resulting in possible down time 

and delays in the final product. 

 Product liabilities refer to the seller of a product being liable from any injuries resulting 

from the use of their product. If an item malfunctions in any way and the health and safety of a 

user is compromised, the seller and designer of the product are liable even if the item was used in 

a way not intended. In this section, we take a look at the possible ways our spy vehicle can be 

used, and attempt to foresee some of the problems that might occur before they happen so we can 

possibly avoid them.   
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 The spy vehicle we are designing will be about a foot long and capable of transmitting an 

audio and video signal to a nearby receiver. There will be multiple moving parts which can hurt 

young children when moving. Small parts can also become accidentally dislodged and possibly 

swallowed if users do not take the proper precautions. Being a low mobile vehicle, it is possible 

that users of the project can trip over the vehicle and hurt themselves. This is the most probable 

cause of injury regarding the autonomous spy vehicle and must be explicitly mentioned to the 

user. Warning the user of injuries that can be caused by leaving the product lying around will 

help shield our team from being liable.  

Another precaution taken is regarding the wiring mentioned before. This will help to keep 

the user safe from shock or electrocution. Other than this, the vehicle can only cause harm if it is 

deliberately thrown at a user or the user accidentally trips over it and hurt themselves. For this 

reason, the packaging will include a disclaimer warning the user that misuse of the product may 

cause injury. This step will ensure that any injuries resulting from improper use will lie solely on 

the user and they are hereby warned. One more possible cause of injury results if the user decides 

to use the spy vehicle near water. Since this is an electrical device, use of the vehicle near water 

could result in electrocution. To prevent this from happening and clearing our team from any 

liability, we will place a warning label directly on the packaging warning the user not to operate 

the vehicle near liquids. This educates the user and places the responsibility on him/her to 

operate the spy vehicle correctly.  
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XII. ENVIRONMENTAL CONSIDERATIONS 
 

In other to design the surveillance vehicle, there were several alternatives that were 

determined in other to minimize any negative impact to the environment. It is necessary strive to 

design a device that causes the minimum harm possible to the environment. One of the first 

choices that we made regarding environmental concerns was about the battery that will be used 

to power the vehicle. We will try to use the most energy efficient power system possible, and the 

less pollutant battery achievable. In addition, we will maintain always an eye on the equipment 

that we will be using in other to make sure that they are not wasting energy while not being used. 

There were also other minor environmental considerations implemented throughout the design of 

our project, such as the using recyclable components whenever it possible, recycling the paper 

from damage reports, and implementing and way of numbering the report, so if there is a section 

that need to be fixed and reprinted, we will not have to modify and print the entire report again. 

In addition, we as responsible citizens will enforce to implement the RoHS policies by 

minimizing the use of the following substances in our design: 

–Lead  

–Mercury  

–Cadmium  

–Hexavalent chromium (Chromium VI or Cr6+)  

–Polybrominated biphenyls (PBB)  

–PBDE (polybrominated diphenyl ether)  

–PBB and PBDE  

 



XII.2 
 

Furthermore, we will pursuit to design a project that relate with the “Waste Electrical and 

Electronic Equipment" by creating a project easy to disassemble and avoiding the use of 

equipment that is toxic or that it is not biodegradable. In addition, we will do our best to create a 

product of long-term value, with purpose of not burden upcoming generations with requirements 

for maintenance or vigilant administration of potential danger due to our design, and to minimize 

the concept of waste on the implementation of our product. 

 

In addition, we have research about which material will be the best to use in other to pack 

and manufacture our product. Figures 12.1 to 12.10 represent the block diagrams, 

characterization, damage assessment, normalization, and weighting of two different materials 

that were chosen to be compared, these materials were Cardboard duplex or triplex and 

Polyurethane rigid foam E. Based on this research we have decided that if our product would be 

selected to be manufacture, it would be better for the environment for us to use Cardboard 

duplex or triplex than Polyurethane rigid foam E 
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Fig. 12.1: Block Diagram representing Life Cycle of the Cardboard 
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Fig.12.2: Characterization of the Life Cycle of the Cardboard  
 
 

 
Fig.12.3: Damage assessment of the Life Cycle of the Cardboard 
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Fig.12.4: Normalization of the Life Cycle of the Cardboard  

 
 
 

 
 Fig.12.5: Weighting of the Life Cycle of the Cardboard  
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Fig. 12.6: Block Diagram representing Life Cycle of the Polyurethane rigid foam  
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Fig.12.7: Characterization of the Life Cycle of the Polyurethane rigid foam 
 
 
 

 
 

Fig.12.8: Damage assessment of the Life Cycle of the Polyurethane rigid foam  
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Fig.12.9: Normalization of the Life Cycle of the Polyurethane rigid foam  
 
 
 
 

 
Fig.12.10: Weighting of the Life Cycle of the Polyurethane rigid foam 
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XV. ETHICAL CONSIDERATIONS AND SOCIAL IMPACT 
 

The autonomous spy vehicle we are designing is meant to be easy to use, efficient and 

reliable. While accomplishing these goals, we must make sure to remain in compliance with the 

code and ethics standards of IEEE. To comply with the IEEE standards, we will design the 

vehicle as safe as possible, only using components that are not faulty and keeping all electrical 

components away from the users. This will ensure the safety and well-being of anyone that uses 

the spy vehicle. We will also seek and accept any honest criticism of the technical work created. 

This will help better our understanding of technology and further our studies in engineering. 

Throughout the design, we will make sure to document all of the work, resulting in 

documentation which can be used for future studies as well as a guide describing in details the 

functions and uses of the autonomous vehicle.  

Even though our surveillance vehicle is intended to be used in small or dark areas and 

only in legal situations, it is possible that people will use the vehicle for illegal purposes like 

spying on other people or to attempt to steal information. The IEEE code of conduct states that 

an engineer must attempt to avoid injuring others, but since our product is designed with the 

ability to transmit video and audio over the air waves as well as work in complete darkness, how 

can we expect to place a restriction on how a user uses the product? This ethical dilemma is 

outside the scope of the IEEE code of conduct and must be decided upon using different means. 

To do this, we will use well-known ethical theories to understand the problem and ultimately 

come out with a solution to the dilemma. The four theories we will use are the following: 

• Utilitarianism 

• Ethical Egoism 

• Kantian Ethics 
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• Rights Ethics 

We begin by describing the ethical dilemma and parties which are affected. 

 

Using the surveillance vehicle, it is possible to view/record illegal or hurtful information 

on the user’s computer nearby. Confidential information, compromising positions and private 

layouts of locations are just a few examples of the information that can be seen by a malicious 

user. This information can be referring to a single person or group, or be directed at a specific 

target, and thus directly cause harm. As engineers, we must come up with a solution that benefits 

the most parties and limits the harm caused. We came up with four solutions to this ethical 

dilemma, and they are as follows: 

• Not to design or create the Night Ryder, therefore not allowing malicious use. 

• Clearly state the penalties that result from using the product maliciously. 

• Ignore the chance of malicious use and assume it will be used correctly. 

Table 15.1 shows the theory model used to decide which method is the most feasible.  

 
 
 
 

Table 15.1: Theory Model for Ethical Dilemma 
 

Option # Utilitarianism Egoism Rights Kantian Score 
1 0.25 0 0.5 0 0.75 
2 0.5 1 0.25 0.5 2.25 
3 0 1 0 0 1 

 

 

Solution 1 does not offer a valid solution to the problem since this will affect our 

education as well as our grade. Not creating the vehicle does not justify the hindering of our 
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educational advancement. Solution 2 is rated as the most valid solution as shown in figure 3, 

getting an overall rating of 2.25. Therefore, solution 3 is chosen as the most valid option, being 

able to be implemented quickly and still provide users with the awareness needed to operate the 

transmitter properly. Solution 4 would not be valid since this does not help solve the ethical 

dilemma in any form other than ethical egoism. More efficient results were found in previous 

solutions and thus will be used instead.  

In this section, we discussed one ethical dilemma that arises from designing an 

autonomous spy vehicle. Even though this is not the only dilemma that can be found from 

designing this product, it is efficient in explaining the problems an engineer must be aware of 

when creating a product. Various ethical codes and standards, such as the IEEE code, are used to 

help make the decision and give a framework for the design. In situations such as the one shown 

in this section, a code of ethics might not be sufficient to solve a problem and the engineer(s) 

must use several ethical theories to find a suitable solution. In our case, the most suitable solution 

in our project for the given dilemma was to include a disclaimer warning about the possible 

consequences of using the product in a harmful manner.   
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Computer Skills • Pspice 
• MATLAB 
• Java,  
• C/C++ 
• Unix/Linux 

• Microsoft Visual Studio 2008 
• Microsoft Expression 
• Microsoft Office 2003 Professional 
• VMware 
• Open Workbench

OTHER 
EXPERIENCE 
 

 

Human Resource Manager  
[Cobb Theatres Miami Hialeah 18, Hialeah, Fl.] 
From September 2004 to October 2007 
 
Operations Manager  
[Cobb Theatres Miami Lakes 17, Miami Lakes, Fl.] 
From November 2002 to September 2004 

AWARDS & 
CERTIFICATES 
 

 

Deans List: Fall 2007 
Network + Certified 
A+ Certified 
Horeb Christian School: Salutatorian 2001 

 
 
 
 
 
 



XX.2 
 

Jackson Polanco 
 

16215 S.W. 139 Ct.
Miami, FL 33177

jpola001@gmail.com
(786) 877-0990

 
OBJECTIVE 
 

 

To contribute to the project’s success through the use of my knowledge in 
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Research/Technical/Communication Skills 
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XXI. BUDGET 

 

This section is intended to provide an approximate budget needed to achieve the 

completion of this design. Below, table 21.1, provide us with a briefly description of the 

components needed, and the cost of them. In addition, table 21.3 includes the equipment utilized 

for the design and the space needed for the completion of the project. Although we will use the 

university’s laboratory for our design purposes, we will be describing the cost associated with 

the equipment assuming that any contract for the design and implementation of this project 

would require the purchase of these equipments. Also, since we will utilize our personal 

computers and space for storage of all materials associated with the project, the contract for the 

design and implementation of the project will incur an expense for warehouse space to store the 

materials.  In addition, table 21.2 shows the labor needed to accomplish this project. 
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Table 21.1: Component Budget 

 Per unit Quantity Total 

Components    

Microcontroller $120 1 Bought for Senior 1 

Development Board $45 1 $45 

Mini Board $35 1 $35 

Board Components N/A N/A $75 

Car Case and 
components N/A N/A $80 

Battery $30 1 $35 

Connectors N/A N/A $60 

Battery Charger $10 1 $10 

Servos $25 2 $50 

Camera $50 1 $50 

Camera Base $25 1 $ 

Sensors $25 5 $125 

Receiver N/A N/A $40 

Transmitter N/A N/A $45 

Remote Control $35 1 $40 

 
 
 


	Title Page
	Table Of Contents
	List of Figures
	List of Tables
	Acknowledgements



