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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 ¼ 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 I make my dog stop eating the cat’s food?” or “How do I 

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: 
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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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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 a clock 

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  

4. Create the electrical schematic to power the components 

5. Machine all of the machined parts 

6. Put the physical and electrical components together 

7. Complete programming 

a. Programming milestones 

i. To run a clock 

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

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

Intellectual Resources: 

1. Professors 

2. Library 

3. Internet 

4. Upper Classmen 

5. Contacts from current jobs and previous coops 

Target Dates: 
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1. Order all parts by Feb 15 

2. All parts in hand by March 1 

3. Prototype assembled by April 18 

4. Final paper completed by April 28 

 



Page 28 of 56 

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 a member 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. At the 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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