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Introduction and Summary:

For this project we will design and build a prototype of an automated pet feeder which
will be suitable for use by cats and small dogs. This product will be called the Smart Pet Feeder.
This system will hold enough food for 5 feedings. In addition to the features typically found on
such feeders, the Smart Pet Feeder will allow the pet owner to prevent one pet from eating food
which belongs to another pet.

Pet care is a multi-billion dollar industry is the US and is the second fastest growing retail
area. Americans have doubled their spending on pets in the last 10 years and are expected to
continue to increase their spending for several more years to come. In spite of the plethora of pet
care products on the market, there is no product which keeps one pet from eating another
animal’s food, even though this is a very common problem among pet owners. The Smart
Petfeeder will give pet owners a solution to this problem, thereby improving the lives of both

pets and the owners.

Problem Definition:

Most pet owners cannot stay home to feed their pet several times a day, yet they want
their pet to be able to eat as needed throughout the day. One of the most common ways that pet
owners try to solve this problem is by so-called free feeding, where a pet has food available all
day and eats at will (1). The problem is that the pet owner has no control over how much the pet
eats or which pet eats the food. Many households have more than one pet which is fed from a
bowl on the floor. Among those households, it is a common occurrence that those pets cannot

eat the same food for either medical or financial reasons. These reasons include:
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> One pet is on a special diet, such as for diabetes or kitten food, but the other pets eat

normal food

> One pet needs to eat less than the others for weight control reason

> There is a dog and a cat, and the cat wants to eat the dog food (or vice versa), which

is not healthy

> One pet has to eat a special diet and, while it is not unhealthy for the other pets to eat

this food, it is more expensive than normal food and so it is cost effective to restrict
the consumption of this food to only the pet which needs it

However, there is no effective way of keeping one pet from eating another’s food short of
physically removing the pet from the forbidden food. This creates a problem for both the pet
owner and the pet. The issue for the pet owner is that they now have to supervise the pet’s meals
to assure that each pet eats its own food, or feed the pets at the same time in different rooms.
Either way, the owner’s presence at home is required during meal times. The issue for the pet is
that, since the food cannot be left out to be eaten at leisure, it is forced to eat in the amount of
time the pet owner allows it, regardless of its own eating preferences.

In addition, having to supervise a pet’s eating leads to reduced mobility on the owner’s
part. As the feeding requirements become more complex it gets more expensive to hire some
one to look after one’s pets for long periods of time, and even day-to-day care while not traveling
can become restrictive. Many pet owners are faced with scheduled pet feedings which require
them to get up at the same time every morning to give the pets breakfast and to be home at the
same time every night to give them dinner. If a pet takes medication it becomes even more
important that a schedule is kept and the pet owner is even more restricted. Add to that the

requirement that the different pets not eat each other’s food and it can leave the pet owner with a
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demanding and, for some, unrealistic schedule. This type of feeding routine can also cause the
pet stress since it knows that it will not be fed until the owner is home.
In short, the problems which pet owners face in feeding their pets are:
1. Making sure that each pet has access to a healthy amount of food throughout the day,
regardless of the owner’s schedule

2. Making sure that each pet eats only its own food

Literature Review / Background Research:

There are many different types of pet feeders on the market today attempting to solve the
problem of making sure that each pet has access to a healthy amount of food throughout the day,
regardless of the owner’s schedule. These feeders range in price from under $10 to $500 and
offer varying degrees of control to the pet owner.

The most basic pet feeder is a gravity feeder, which consists of a hopper full of food
which falls into a bowl as the bowl is emptied by the pet (see Figure 1). This type of feeder is

not meant to control portion sizes or access to the food.

Figure 1: Petmate Café Feeder (2)
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The feeder in Figure 1 allows the pet owner to ensure that the pet has access to food throughout
the day or for a longer period of time and that the food does not go stale from exposure to the air
before the pet eats it, but does nothing to control the amount of food eaten by the pet or to keep
one pet from eating another’s food. This feeder is designed to be a hassle free form of free
feeding. The user reviews for this type of feeder are positive for the most part, with the most
common complaint being that the food hopper can be knocked off by the pet, creating a mess
(see Appendix B).

The rest of the pet feeders on the market are designed to provide regular feedings to pets
even when the owner is not home. The most common type is based on the same idea as a gravity
feeder but goes one step further, providing specifically sized portions at preset times. These
feeders are intended both for the vacationing owner and the busy owner who simply does not
have time to be home to feed their pets regularly. These feeders range in price from $50 to $500.
In the $50 range, there is the Petmate Le Bistro Electronic Portion-Control Automatic Pet

Feeder, shown below.

Figure 2: Petmate Le Bistro Electronic Portion-Control Automatic Pet Feeder (3), which retails

for $49.99
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This pet feeder holds 4.5 pounds of food and can dispense portions from % cup to 2 cups up to 3
times per day. The reviews for feeders such as this are positive for the most part (Amazon.com
shows an average review for this feeder to be 4 stars out of a possible 5 based on 266 user
reviews (3)). The most common complaints about this type of feeder is that the programming is
very difficult and is lost when the batteries are removed, the electronic display does not work, the
smallest portion of food is too large for some pets, and that the food gets jammed in the chute
leaving the pet hungry (4).

One the other side of the price range is the Perfect Petfeeder Lux Model by Pillar

Products which was introduced in July of 2007.

Figure 3: The Perfect Petfeeder (5)
This feeder holds up to 10 pounds of food, which it can dispense up to 6 times per day in
portions as small as a few pieces of food or as large as several cups. Instead of relying on
batteries, it runs on AC power from a typical wall outlet and has a battery backup in case of
power outages. Among other features, it boasts a “paw safe design” which ensures that no pet
will ever get to the food, easy programming, a level meter to let the owner know when the unit is

low on food, and almost every component which touches food is dishwasher safe (6). The
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drawback of this product is the price and the size. It retails for $499 and weighs about 20
pounds when empty (6). It is a major investment in both money and space. All of the reviews
available are positive, but that is expected since the only source of user reviews is the Perfect
Petfeeder website. At this time, there are no reports which state how many of these feeders have
been purchased.

The other, less common, type of feeder on the market right now is shaped like the ERGO
8 day feeder (see Figure 4). This type of feeder ranges in price from $40 to $200. The
advantage of this type of feeder over the gravity-type feeders is that there is no chute to get
clogged with food, and the owner does not need to rely on the feeder itself to measure how much

food will be served, since the owner places the exact amount to be fed in each compartment.

Figure 4: The ERGO 8 day feeder (7)
The user ratings for this type of feeder are about the same as those for gravity type feeders, with
the most common complaints being flimsy construction which allow the pet tear the feeder apart
and to access all of the food, the use of floor space, frequent battery replacement, and the fact
that, in most models, the lid rotates so that in order for the pet to eat from the back compartments

it must stand on the feeder. One major advantage of this type of feeder is to the pet owner whose
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pet must receive medication on a schedule, since the medicine can be mixed with the food and
released at a programmed time. Another advantage is that there are less moving parts and
therefore fewer things to break.

Interestingly, there is not a single product on the market which addresses the second
problem pet owners face when feeding their pets, which is to keep one pet from eating another
pet’s food. A search of the internet shows countless questions posed to discussion boards and
pet advice experts stating “How can | make my dog stop eating the cat’s food?” or “How do |
feed my fat cat less without my skinny cat losing weight?” The answers to the first question
range from yelling “bad” to the dog when it eats the cat’s food to moving the cat food to a place
where the cat can get to it but the dog cannot reach (8). The advice given to multi-cat owners is
to feed the cats separately, which makes the use of any of the feeders discussed above
impossible.

It is our goal to create a new type of pet feeder which will solve both of the problems of
providing food even when the owner is not home and preventing one pet from eating another
pet’s food. Based on the round type of feeder shown in Figure 4, our Smart Pet Feeder will hold
enough food to feed an animal for several days. The bowl will rotate under the cover so that the
food is always in the same location at feeding time. The food will be revealed at the time which
the owner programs and will remain available for the pet to consume at its own pace. Our feeder
will, however, go one step further and actually prevent any one pet from eating a forbidden food.
This will also allow the pet owner to place medication in the feeder and be sure that the pet that

needs the medicine is the only one that will get it.
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The Need:

Research reveals that pet care is big business in the US. According to the American Pet
Products Manufacturing Association (known as the APPMA), 63% of US households include a
pet as of 2007 (that’s over 162 million cats and dogs) (9). And, as Americans increasingly view
their pets more as family members than possessions, the amount of money they are willing to
spend on their care is steadily increasing. According to the APPMA, Americans spent $41
billion on their pets in the year 2007 (9). This trend is relatively new (for example, in 1996
Americans spent only $21 billion on their pets (10)), but it shows no sign of slowing down.
After consumer electronics, pet care is the fastest growing industry in the US (11), and yearly
spending is expected to reach $52 billion by 2009 (11).

While the reasons for America’s pet obsession may be debatable, its existence is not.
Surprisingly, most of the money spent on pet care is not going toward veterinary bills; it’s going
to buy food, where $16.1 billion was spent in 2007 (12). Clearly, Americans are as obsessed
with their pets’ diets as they are with their own. Unfortunately, 40% of America’s pets are
overweight (1). In cats, obesity is a leading cause of diabetes and urinary tract problems , and
obese dogs are more likely to be injured and have more stress on their heart, lungs, liver,
kidneys, and joints (14).

Our new Smart Pet Feeder will not be able to cure any of these ailments, but it will make
it easier for the pet owner to administer the treatment recommended by their vet. It will make it
possible to feed one cat a prescription food while letting the other eat a normal food, or to
provide puppy food to the younger dogs while making sure that an older dog does not gain

weight from eating it, since puppy food is higher in calories than regular dog food.
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This project is perfect for the Electromechanical Design Class. It requires the integration
of electrical, mechanical, and programming components. Also, it will force this team to become
familiar with the technical design and production processes as well as the business aspects of
project planning, scheduling, and cost analysis. As in the professional world, this product will be

designed by a team to which each member brings a different set of strengths and skills.

Objectives:
Our objectives are to create a product which will:
1. Enable a pet owner to feed their pets at specific time of day without being physically
present at feeding time
2. Allow a pet owner to feed a number of different pets different types of food without the

possibility of one pet eating another pet’s food

Functional Requirements:

The Smart Pet Feeder must:
1. Reliably provide food to a pet at the time the owner wishes
2. Be easily programmable by some one with no technical knowledge
3. Keep the pet from reaching the food stored for later feedings

4. Not allow an unauthorized pet to eat from a given feeder

The Workplan/Method:

The prototype must be complete and ready for exhibit by the last week of April. The
preliminary schedule for the production of the Smart Petfeeder prototype is as follows:
1. Research: January 15 - January 30, 2008

2. Specify the components: January 30 — February 4, 2008
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3. Create electrical schematic and model in PSPICE: February 4 — February 15, 2008
4. Order components: February 15 to be in hand by March 1, 2008
5. Machine parts: March 1 — March 7, 2008
6. Programming of microcontroller and assembly of electrical system: March 1 — April 1
7. Assembly of Prototype: April 1 — April 15
This schedule has the prototype completed two weeks before the demonstration, leaving
enough time to cope with emergencies such as machining or electrical problems, components

arriving later than expected, and redesigning as necessary.

The Qualifications:

This team is uniquely qualified to complete this project. All four members have
successfully completed the first half of the Electromechanical Engineering program at the
Wentworth Institute of Technology and have completed classes in computer programming,
network theory, mechanics of materials, digital systems, and analog circuit design. In addition,
every member of this group has successfully completed and built designs in the past several
years, including speaker design, point of sale system designs, and microprocessor based stepper
motor control designs. Also, the team has a strong support network to rely on in the form of
professors, upper classmen, and contacts from previous and current jobs. For further details,

please see the resumes in Appendix A.
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The Budget:

Smatt Pet Feeder Jan 30 2008
Deliverables * Prototype
« Written Report
+ Oral Presentation
IBUDGET SUMMARY
Description Budget Actual Difference
I. Staff 0.00 0.00 $0.00
Il. Equipment & Components 247 .50 0.00 $247 50
Ill. Administrative Costs 0.00 0.00 $0.00|
IV. Contingency 100.00
BUDGET SUB-TOTAL 347.50 0.00 $247.50]
1. STAFF
Position Notes Staff Qty Units Rate Budget Actual Difference
Engineer Rachel Heil 0 15 weeks 1,000.00 0.00 0.00 $0.00
Engineer Kristine McCarthy 0 15 weeks 1,000.00 0.00 0.00 $0.00
Engineer Filip Rege 0 15 weeks 1,000.00 0.00 0.00 $0.00
Engineer Alexis Rodriguez-Carlson 0 15 weeks 1,000.00 0.00 0.00 $0.00
STAFF Subtotal 0.00 0.00 $0.00]
III. Equipment & Components
Description Notes Qty Units Rate Budget Actual Difference
Stepper motor 1 motor 0.00 50.00 0.00 $50.00|
Microcontroller 1 controller 0.00 50.00 0.00 $50.00
Darlington Array 1 array 0.00 0.00 0.00 $0.00]
Cat Dish 5 dishes 0.00 1.00 0.00 $1.00]
IR Transmitters 10 sensor 1.50 15.00 0.00 $15.00
IR Recievers 1 reciever 1.50 1.50 0.00 $1.50]
Power supply 1 supply 20.00 2000 0.00 $20.00
Keypad 1 keypad 10.00 10.00 0.00 $10.00
Digital Display 1 display 10.00 10.00 0.00 $10.00
Drive Shaft 1 shatt 10.00 10.00 0.00 $10.00
Ball Bearings 2 bearings 10.00 20.00 0.00 $20.00
Drive belt 1 belt 10.00 10.00 0.00 $10.00
Aluminum plate 12x12x 25inches 2 plate 25.00 50.00 0.00 $50.00
JEquipment Subtotal 247.50 0.00 248
IIII. ADMINISTRATIVE COSTS
Paosition Notes Qty Units Rate Budget Actual Difference
Rent 1 week 0.00 0.00 0.00 $0.00
Utilities 1 week 0.00 0.00 0.00 $0.00
Postage/Courier/Fedex 1 week 0.00 0.00 0.00 $0.00]
Supplies 1 week 0.00 0.00 0.00 $0.00]
Research Materials (Books/Magazines/CDs) 1 est 0.00 0.00 0.00 $0.00
Miscellaneous expenses 1 flat 0.00 0.00 0.00 $0.00|
ADMINISTRATIVE COSTS Subtotal 0.00 0.00 $0.00
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The Project’s Future:

The Smart Pet Feeder will enable a pet owner to prevent a pet from eating a specific food
while still allowing access to that food by other pets. For this project, our goal is to develop a
prototype which would be used for a cat or a small dog. Once this project is completed, there is
the possibility of expanding on the design and/or improving on the design itself. For example,
the feeder could come in different sizes for different animals. At a later time, the technology
used to keep one pet from eating another’s food could be used with gravity-type vacation feeders

like the one seen in Figure 2. This could be accomplished as a senior design or in industry.
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Rachel Heil
68 Louis Prang St.
Boston, MA 02115

(802)338-0165
heilr@wit.edu
EDUCATION
Wentworth Institute of Technology, Boston, MA Exp. May 2010
Bachelor of Science in Electromechanical Engineering
RELATED COURSES
Analog Circuit Design Mechanics of Materials C Programming
Digital Systems Materials Science Engineering Linear Algebra and Matrix Theory
Intreduction to Nanotechnology Thermodynamics Differential Equations
Embedded Computer Systems Engineering Fluids Junior Electromechanical Design

Online Portfolio with more detail: http://myweb.wit.edu/heilr

TECHNICAL SKILLS

— Bxtensive use of Microsoft Word, Excel, PowerPoint and Access programs.

— Moderate Experience with AutoCAD, Solid Works, Agilent VEE, C, PSpice, and MATLAB.

— Introductory experience with Java, Logger Pro, and MathCAD.

— Laboratory experience working with digital multimeter, function generator, and oscillescope instruments

DESIGN/LAB WORK

Speaker Design WIT March 2006

— Designed a speaker by creating coils, taking measurements, and using design skills acquired through class

— Researched and brainstormed design ideas, created model of design, manipulated design, took
measurements, created final design

— Designed a speaker transmitter that worked within the guidelines along with receivers built by other groups

Alternate Bike Brake Design WIT September 2005
- Re-designed the standard braking system of a bicycle for a person with minimal hand movement
— Brainstormed and drew out ideas, planned out final design, gave final presentation on final product
— Selected as the second best design by the class

WORK EXPERIENCE

Engineering Matters ®, Inc., Newton Upper Falls, MA

Electromechanical Intern May - August 2007
—  Worked full time for first optional co-op term

- Worked closely with engineers in design and test processes

— Learned from working hands on manufacturing and producing products to be shipped to customers

—  Worked mostly in the electromechanical, power electronics, electromagnetic, and valve actuator fields

Wentworth Institute of Technology, Boston, MA

Desk Attendant August 2007 — Present
- Helpto keep the residence halls on campus safe from those who should not be entering the building

— Check in visitors who do not live in the building in order to keep track of who is in the building

HONORS AND ACTIVITIES

— Awarded Merit Award Scholarship Fall 2005 — Present

- WIT Women’s Center Fall 2005 — Spring 2007
—  Member of the Office of Student Leadership Fall 2005 — Spring 2007
— Member of the Residential Housing Association for my dorm building Fall 2006 — Spring 2007
— Secretary of the Wentworth Billiard's Club Fall 2006 — Present

—  Member of the Wentworth Events Board Fall 2007 — Present

— Soarin Four, a four year leadership program/class Spring 2007 — Present
- WIT Women's Leadership Conference March 23 — 24 2007
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Kristine McCarthy
4 Greenbrier Lane
Hyannis MA, 02601
508-280-2562
mecarthyk8@wit.edu

Education;
Wentworth Institute of Technology, 2010 Boston, MA
Bachelor of Science in Electromechanical Engineering

Courses:
« Introduction to Engineering e Computer Science [ Using C
s Introduction to Engineering Design I »  Materials Science
s Mechanics of Materials e Network Theory I, IT
*  Engineering Thermodynamics * [Engineering Physies I 1T
*  Engineering Mathematics [ e Electromechanical Design [
s Computer Aided Manufacture * Introduction to Nanotechnology
*  Engineering Statics e Digital Systems
o Caleulus I, I1, III e Chemistry [
«  Engineering Fluids *  Embedded Computer Systems
*  Applied Differential Equations | e Analog Circuit Design
e  Linear Algebra and Matrix Theory
Engineering Skills
e Sohdworks » MATLAB
e Mlicrosoft Office applications Agilent VEE
= PSpice »  Microcontrollers
e Internet Explorer e Benchman Software and Hardware
e Unigraphics &« CNC Lathes
e  Photoshop e Bridgeport Vertical Milling Machines
e Mechanical Drawing

Professional Experience:
Company: American Properties Team, Tune 2007 - September 2007

Position: Lifeguard
Duties: Supervision of patrons. monitoring chemical levels of pool, light maintenance and cleaning, first
aid and life-saving training

Company: Cape Coastal Nursery. May 2006 — September 2006

Position: General help, customer service
Duties; Customer service, machinery operation, accounting
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Filip Rege
8 Barton Street ® Somerville, MA * 02144
regef@wit.edu » (617) 230 0196

PROFESSIONAL EXPERIENCE

Broad Institute of MIT and Harvard, Cambridge, MA June 2005 - present

BIOAUTOMATION SPECIALIST

Collaborate with a multidisciplinary technology and development group of engineers and biologists who

design and build robust automated systems for a world renowned genomics lab.

+ Upgrade, troubleshoot and modify existing automated systems to optimize lab operations.

* |dentify and analyze automation needs; program instruments and systems.

+ Coordinate testing of new systems with development staff and users, strategize and implement
modifications utilizing SolidWorks 2003, MasterCAM and CNC machining.

Massachusetts Eye and Ear Infirmary, Boston, MA January 2003 — May 2005

OPERATING ROOM EQUIPMENT TECHNICIAN

+« |ncharge of maintaining, setting up and troubleshooting all surgical and diagnostics instruments
including automated microscopes, ophthalmic and ENT lasers, and image guided surgery machines.

+ Determine equipment required for procedure and adjust surgical schedule accordingly.

+ Responsible for the surgical equipment of 17 operating rooms; assist surgeons with equipment.

Denis Wilson Partnership, s.r.o., Prague, Czech Republic July 2000 — March 2002

HIGHWAY TRAFFIC DESIGN ENGINEER

Drafted designs in AutoCAD for leading British consulting firm specializing in commercial development

related traffic and transportation planning.

+ Responsible for designing detailed drafts to meet tight deadlines.

+ Successfully drafted feasibility plans for traffic access and parking facilities of large-scale shopping
complexes to win new customer business.

+ Incorporated results of traffic and parking demand surveys into design.

* Developed plans in support of planning and building permits.

+ [T responsibilities for the computer network including purchasing equipment, software updates, virus
protection and general system management.

+ Initiated and implemented consolidation plan for sharing and archiving files improving project
productivity; mentored new employees on AutoCAD tools.

VVPU DECO Praha, a.s., Prague, Czech Republic 18897 - 2000

BRIDGE DESIGN ENGINEER

Worked for one of the most prestigious traffic and civil engineering firms in the Czech Republic. Drafted

designs in AutoCAD for detailed projects of over water, roadway and railway bridges.

+ Directly responsible for design of bridge sections, coordinated interfaces for complex projects.

* Analyzed rough engineering sketches, notes and government issued standards to determine optimal
solutions; discovered and resolved design conflicts.

+ Developed detailed design for steel reinforced concrete structures.

+« Evaluated and recommended CAD tools for design of steel reinforcement.

EDUCATION
Secondary School of Civil Engineering, Prague, Czech Republic 1992 — 1997
(Equivalent to an American Associates Degree in Engineering)
Graduated with honors in Civil and Structural Engineering, Drafting, Construction Materials and English.

SKILLS
Software: AutoCAD, SolidWorks, MasterCAM, MS Cffice, Agilent VEE, PSpice.
Other: CNC machining.
Languages: Fluent in English (Computer Based TOEFL: 270).

IMMIGRATION STATUS: Permanent U.S. resident with permission to work
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Alexis Rodriguez-Carison
143 Watertown Street Apt. 2 Watertown, MA 02472
617-359-9019 rodriguezcarls@wit.edu
http://myweb.wit.edu/rodriguezcarls/index.htm

EDUCATION
WENTWORTH INSTITUTE OF TECHNOLOGY Boston, MA

Bachelor of Science: Electromechanical Engineering — Expected June 2010
o GPA: 3.558
o Dean's List: Fall 2005, Spring 20086, Fall 2008, Fall 2007

THE UNIVERSITY OF CINCINNATI COLLEGE-CONSERVATORY OF MUSIC Cincinnati, OH

Master of Fine Arts: Sound Design for Live Theatre — June 2001

THE COLORADO COLLEGE Colorado Springs, CO
= Bachelor of Arts: Technical Theatre — May 1998
COURSEWORK
= Applied Robotics =  Computer Programming in C++
= Embedded Computer Systems = Engineering Thermodynamics
= Mechanics of Materials = Digital Systems (Logic Design and
= Network Theory (DC and AC) Microcontrollers)
= Analog Circuit Design = Engineering Fluids

DESIGN AND LABORATORY WORK

Currently designing a microcontroller-based automated pet feeder which will be capable of preventing
one pet from eating another pet's food

Successfully designed and built a system to control a step-motor using the Motorola HCS12 microcontroller
Designed a self-calibrating point-of-sale system using a strain gage which allowed the user to sell various
goods by weight with flexible pricing options and receipt printing

Designed a remote system (to be disguised as a rock) to measure the weight of birds in the wild

TECHNICAL SKILLS

Engineering: Computer aided circuit analysis, analog and digital circuit design and testing, stress and
flexure testing

Devices: Signal generator, digital multimeter, Simpson meter, oscilloscope, microcontrollers, hydraulic
testing machine, hydrometer, viscosimeter, calipers, various other electrical and mechanical sensors
Software and Languages: PSpice, C++, BUFFALO, Agilent VEE, AutoCAD 2000-2007, basic
SolidWorks, basic MATLAB, MS Office Suite including Excel

ENGINEERING EXPERIENCE
SEi COMPANIES
Electrical Engineering Co-op
May 2007 — August 2007

Using AutoCAD 2007, created and edited electrical drawings such as floor plans, riser diagrams, and
sketches for buildings in all stages of construction or renovation

Coordinated with other departments to provide appropriate power to HVAC and plumbing equipment
Performed research as requested by engineers on topics such as photovoltaic arrays, contactors, and
variable frequency drives, as well as power requirements for laboratory equipment

Attended training sessions on topics such as VESDA and other fire protection systems, emergency
generators, and grounding and bonding

Edited the Master Specifications for the Electrical Department for spelling and grammar errors, clarity,
consistency, and technical correctness

Created a Microsoft Excel-based system to plan the number of hours each staff person would work for
each engineer in a week. Each engineer entered the number of hours they required of each staff
person on an individual spreadsheet and this information was automatically transferred to a master
spreadsheet, which the department coordinator used to distribute the work load evenly
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Alexis Rodriguez-Carison
143 Watertown Street Apt. 2 Watertown, MA 02472
617-359-9019 rodriguezcarls@wit.edu
http://myweb.wit.edu/rodriguezcarls/index.htm

OTHER PROFESSIONAL EXPERIENCE

HARVARD UNIVERSITY MEDIA AND TECHNOLOGY SERVICES — Cambridge, MA

Media and Technology Technician

September 2005 - Present

= Work 10-20 hours during the school year in order to help finance education

= Provide technical support for classes, conferences, and special events, including sound and video
system design and set up, computer and projection support, and video and audio recording

= |nteract with professors, students, guest speakers, and technicians to ensure the smooth execution of
events

= Troubleshoot, repair, or replace onsite equipment within a strict time frame

AMERICAN REPERTORY THEATRE AT HARVARD UNIVERSITY - Cambridge, MA

Production Sound Engineer

February 2002 — August 2005

= Assisted in the day-to-day running of the sound department, including making recommendations for
equipment purchases and rentals

= Supervised crews during setups and teardowns of shows

» Aided in the design and implementation of sound reinforcement, computer, and intercom systems for all
productions, including diagnosing problems and performing repairs on cables and equipment

* Drafted system diagrams in AutoCAD

THE BERKSHIRE THEATRE FESTIVAL — Stockbridge, MA
Sound Master

June 2001 — September 2001

= Managed the sound department, and supervised two interns

= Supervised the load-ins and strikes of sound, intercom, monitoring, and video equipment for all shows
= Acted as a liaison between guest sound designers and management
= Coordinated the necessary equipment rentals, purchases, and repairs
= Generated AutoCAD drawings detailing the signal flow and setup of equipment for each show
REFERENCES:
Alireza Heidari, PE, LEED A.P. Mike Tomei
Project Engineer, Electrical Technical Supervisor
SEi Companies Harvard University
617-210-1605 Media and Technology Services
aheidari@seicompanies.com 617-495-9460
mtomei@fas.harvard.edu
John Jacinto, PE David Remedios
Engineer, Electrical Resident Sound Designer
SEi Companies American Repertory Theatre
617-210-1620 617-496-2000 x8862
jjlacinto@seicompanies.com daremedios@rcn.com
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Appendix B: Workplan Details

Page 24 of 56



Goal of Project:

1. Create a Prototype of the Smart Petfeeder Which:
a. Can be used for cats or small dogs
b. Which holds 2 days of food at 3 feedings per day
c. Has 5-7 cups
d. Has a maximum diameter of 12”
e. Is not battery operated
f. Battery backup
g. Has food dishes which are dishwasher safe
h. Is robust enough that a pet cannot get to the food stored for later feedings

Milestones:

1. Get project approved by Professor Badjou

2. Determine size and shape of the feeder
a. Bowl size
b. Overall size
c. Where is the power supply going
d. Where is the LCD readout going
e. What kind of interface for the user
f.  Where the microcontroller is going

3. Determine what components to use
a. Determine what type of microcontroller to use

i. Keep aclock

ii. Accept inputs from a key pad
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iii. Output to a display
iv. Control a motor via a Darlington Array
b. Determine what type of motor to use
c. Determine what type of sensors
Create the electrical schematic to power the components
Machine all of the machined parts
Put the physical and electrical components together
Complete programming
a. Programming milestones
i. Torunaclock
ii. Control a motor
iii. To accept an input from a keypad

iv. To do all of the above together in a predictable and consistent way

Material and Financial Resources:

1.

2.

Each team member will contribute $100 for a total of $400

Filip has access to a machine shop at his place of work

Intellectual Resources:

1.

2.

Professors
Library

Internet

Upper Classmen

Contacts from current jobs and previous coops

Target Dates:
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. Order all parts by Feb 15
. All parts in hand by March 1
. Prototype assembled by April 18

Final paper completed by April 28
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Preliminary Gantt Chart:
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Meeting times:
1. Mondays from 8-10 and 1-3
2. Wednesday from 8-10
Attendance Rules:
1. All group members must be present at all meetings.
2. The only acceptable reason for missing a meeting is one which would be acceptable for
missing an exam
3. If amember is going to be absent or late they will notify other members via text message,
email, or phone call
Mechanisms for Resolving Conflict:
1. Problems will be solved with discussion
2. If no consensus can be met, a vote will be held
3. If the vote results in a tie, the group will seek mediation from a professor
Ali will Maintain the Project File:
1. All documents will be named in this form: Name of file YYYYMMDD
Status Collection:
1. Atthe end of each meeting, each group member will be given a task to complete
2. The status these tasks will be collected at the next meeting

3. Ali will keep a running Gantt Chart where progress will be tracked
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The Pet Economy
Americans spend an astonishing $47 billion a year on their furry friends.
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Do‘fou Like Pets Better Than People?
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Global Disparities: Of People And Pets

by M. Shahid Alam
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It's a pet economy
quick fo raapand “bave affair with animak

BaCraments Busiebss Jurnal - by Kally Jehneen St wise

Sacramentans sre dharing quality time with their dogs st Saeramento River Catz games snd
“Yappy Hour” ot Cafe Bernardo, and sneaking them into supermarkens and elaewhere,

They're lavishing their furry friends with massages, stays at hooury pet hotels, designer clothes
and even nonaleoholic beer and ice cream designed for dogs. When Fido or Fluffy gets sick,
their owners are spending thousands nfdn]hu an pmudureapmomiy reserved for people,
such as total hip nd even

The Business Journal examines individual segments within the growing pet indusery, Why so
much attention on a seemingly tme suljea?

Put aimply, the pet industry is big business,

1.8, pet owners are expected to spend 340.5 billion this year on their animals, an amount that

i expected to rige for several more years This i4 in past bevause the healliy among the oldest
baby boomers are spending freely assure theit pecs are well caned for while they eravel, and

the unhealthy are investing in more de so they can keep their pets at home
with them longes,

The Eiggest categocy of spending & food -- 118, pet owners are expected to pay $16.1 billion
this yer, ding to the American Pet Prod nufadurens Assaeiation. Supplies

and over-the-counter medicine is next at $0.6 billion, while vet care comes in third with 0.8
billion.

The United States has more pets on which to lavish all this attenton and money than it did two
decades ago, OF U.S, households, 63 percent, or 701 million homes, own a pet, compared to 56
percent in 1988, according to the APFMA. These pet owners are more likely to consider
themselves mom or dad than owner. People alzo are rewarding their animals in human terms,
such as by providing them with polished nails, Paul Mitchell beauty products ot plasma wall
TVa in their oty pet hotel suite,

This giving isn't one-sided. For all this lavish treatment, pets are providing much in return, not
fust for pet owners but for society at lavge. Rescarch has found that animals soothe us, reduce
anxiery, lower hlood pressure and increase sorial and verbal interactions betwesn people.

The following stoties cover these iaues and mote:
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Its a pet econcay - Sacramento Business Joarmal: PageZof2

Pets gone wild, by Kelly Jofnson

Insuranee helps stem so costs for pets' healtheare, by Mishael Shay

Some vels look to East for treatments, by Celio Lamb

Horse industry riding steady despite trail-weary econemy, by Melanie Turner
Healtheare providers, others unleash power of canine comfort, by Kathy Rebertson
Doors open to dogs, by Merk Anderson

Western Feed owner uses nutrition to attract new eustomers, by Bob Schnidt

Al comtents of s site € Americon City Suviness Sournal fae Al rights reserved.
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How much doos a [l pet weigh?

“Putting your pet on the scale is not the best way 1o evaluate if the pet is overweight,” explains Dr.
Christine Merle, 2 small ammal Exteniion vdsm!ﬂm fommerdy mll IhUmml)’ of Mhipos Cu]lw
of Veterinary Medicine in Urbana. ™
ideal weight, Ilabelu'lvlwli M (be appearance of each mlnﬂm—mu & weight that thas breed
or type of animal ‘should be. Looking at the amimals body condition is the best way to judge whene your
pet alls on the obesity spectnam.”

Body condition ily rated on 8 5- or 9-p e, with the naiddle of the acale
dﬂlﬁm\d&ﬂ The pet is scoeed by looking a il ﬁemoﬂlmlymmnh,mm
“waiil” Breed, age, sex, and type of Tifestyle are mznor facton: poled.

You should be able 1o feel your p pressing, bu i e the
nhmlhwl-Msbw]d\na'\m‘kuflalhlbdma!m\’wrpu'lmwﬂwdﬁm
above, should resemible an hourglass. Ywmmmﬁmqwekdhchwwwulhwfawu
1 be abjective, #'s best 1o seek your advice.

= pets i ’ Bo waigh o
deal. The norm pow beimd Lo be several pounds overweight, Often if apet i lean, owners thick the pet
18 sarving, However, sudics show that lean pets have fewer bealth probiems and an increased lifs span
ofupio2 years!™ stizs Dr. Merle.

An overweight pet is not & healthy pet. Dwmnudunwgnmhltqmmgm:penhiﬁ
unﬂbya‘l]mngtalmwugﬂ Dibesity leads

nat ags “"-HW ightp .-' dyspl '-| Whﬁd
jmﬂwn nduﬂmmdﬂembﬁ.ﬂwmsﬂ o d ity
coedations both medically and murgieally. Kceﬁmﬁnﬂ’ynnkﬂﬁyu@ﬂmhﬂﬂblﬂdnﬂh
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her life.

Why wae moe pets overweight! The answer is m:mu for pets 26 well as people: 100 many calories
anid not “The mas that owners wan 1o show thelr
pet they wsmdmmyumgwn treat Cme nﬁn rmtcan ram inta § and then 10, Beaware exactly
how mmwch you are freding your pets,” advises Dy Metle.

I can be a challenge deciding how much is the right amoum 1o feed your pet What's listed on the bag fs
Fea the average pet, bt lifeatyle, activity Tevel, and age alse affet how rmuch food a pet noeds, 17 your
pet i cvverwright, fend Less than what the bag taye and adiust fram there. Kememher that et reduze
the amoum of foed required ot cach meal.

If given the chance mest anials will eat more than they need. Talk 1o youwr veterina ban 1o Bpare cat the
ideal weight for your pet, then maniter your pefs weight with weekly or menthly "rib checks” or weigh
s Never stan yaur pet on a diet without consulting your velermarian,

"Preventian is really the key. Tt is very hard to get pets to lose weight, especially if it is an arthritic pet

that cannot exersiss, Keeping animals at a steady weight is o rouch saster task If you ars freed with an

umpu,fn-n m1em= madmﬂ rexsoms for bm!gmrmmgh [Then simply decaease :-Iu-mmdumu
ight tagether with their pet are

meae Hkely 1o hxp i nfl" notes D Merle,

Working with 3 veterinasian is the best way 1o Farrmulate o heafthy dier fior you pet, detemmine your pet's
cwaﬂ your lnnl weterinarian if your pet is averwesght
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