
Q1: Problem Statement

Design an automatic door for animal rescues 
and dog shelters that will open efficiently, 

will cost cheaper, will use animal 
temperature, and can be applied to an 

already existing dog door.

Q3: Results Q4: Conclusions

The automatic door is functional, but 
there are multiple cons and errors 
that could make it even better. The 

overall ultimate success criteria was 
to get the most viable product. So 
personally it was a success, even 

though there were errors.

Automatic Dog Door Using an Arduino

Q2: Project Design

Desired 
values

Overall 
Results

Percentage 
Error

Speed 3s 2s 33.3%

Delay 1s 3.25s (avg) 225%

Angle 180o 155o 13.8%



Automatic Dog Door 

Using an Arduino



Problem Statement and Motivation

Problem Statement: 
Design an automatic door for animal rescues and dog shelters that will open 
efficiently, will cost cheaper, will use animal temperature, and can be applied to 
an already existing dog door. 

Motivation: The motivation behind this project was to build something that will 
benefit dog shelters. Another goal in mind, was to make an automatic door that 
could be added to a home with easy installation. This project is important for the 
world because it will be for any size dog, more affordable, and more secure than 
regular dog doors. This door will help dog shelters because dogs will not have to 
be let out individually. This door will automatically open whenever the dog needs 
to get out rather than waiting for a human by a strict schedule. (reduce stress on 
animals and people, don’t need to be in the cage everyday) 



Background Research 

For personal dog owners, automatic dog doors can provide better insulation 
from the outdoor elements and can have more protection against wild animals 
and pests compared to a traditional dog door. People also don’t have to let their 
dogs out or in themselves, and their pets would have more freedom to go outside 
at whatever time they want. [from the following: (Automatic Pets Doors Benefits 
- Energy Shield Windows, 2020) and (Zafar, 2021)]

An arduino is “an open-source electronics platform based on easy-to-use 
hardware and software.” (Arduino - Home, n.d.) In other words, it's like the brain 
of a computer. A servo motor is a device that can be powered by an arduino and 
it moves the shaft or the “propeller” according to the code. An ultrasonic sensor 
uses SONAR to determine the distance between the object and itself. A power 
supply module provides a circuit with 5V or 3.3V from a 12V adapter or any other 
source (an outlet was used). 



Success Criteria and Constraints

Success Criteria: How will we know your design is working? 
The door would only open when an object passes by the sensor. 

Constraints: What are the limitations on the design of the solution and testing?
The materials can’t cost over $75 in total.
Prototype 1: The door needs to be able to open when the ultrasonic sensor 
detects an object. It needs to give enough time for an object to pass through 
(around 3 to 5 seconds). It is expected that there will be delays from the servo 
motor, but for a second.   
Prototype 2: This depends on Prototype 1.



Materials and Method

● Arduino UNO: $23
● Power Supply Module: $8.49 (for 5pcs)
● Ultrasonic Sensor [HC -SR04]: $7.88 (for 5pcs)
● Servo motor: $10.99 (for 5pcs)
● USB: $7.50
● M-F Dupont Wires: $6.98 (120pcs)
● Jumper Wires: $6.79 (120pcs)
● Breadboard: $2.96

Total Amount: $74.59 (prices above are based from 
buying them individually)

*recommend buying an Arduino UNO starter kit 
instead

1. Learn how to use an arduino board. For 
example, how to light a basic light bulb. 

2. Learn and test different components that may 
or would be required to create an automatic 
door. A part that can move (to open 
something) and some sort of sensor that 
would set a condition for the part to move is 
needed. In other words, a sensor and a motor. 
For prototype one, an ultrasonic sensor and 
servo motor was used. 

3. Learn how to use each of those individually, 
then how to make them work simultaneously, 
and finally having one affecting the other (An 
if-else statement for the code.) 

4. Use cardboard and popsicle sticks to build a 
very simple door.



Process

*all pictures and video were taken personally 



Prototype 1 Data
Success 
Criteria

Test 1 
Result

Test 2 
Result

Test 3 
Result

Test 4 
Result

Average 
Speed

Open: 2s
Close: 2s

Open: 2s
Close: 2s

Open: 2s
Close: 2s

Open: 2s
Close: 2s

Average 
Angle

155o 155o 155o 155o

Average 
Sensory 
Distance

17cm  17cm 17 cm 17 cm

Average 
Delay 
Time

0s 5s 5s 3s



Prototype 1 Overall

Angle
The degrees in which the door 
opened. The code is originally 
set to 180 degrees however.

Distance
The conditional length the 

door would open to 
according to the sensor. 

17cm

155o Desired 
values

Overall 
Results

Percentage 
Error

Speed 3s 2s 33.3%

Delay 1s 3.25s (avg) 225%

Angle 180o 155o 13.8%

Constants



Prototype 1 Results

Success Cons

- door opens and closes
- the servo only moves when the 

sensor reads a certain distance

- there’s not a lot of support for the door, so 
it’s creating friction at the bottom

- the amount of time for it to open and close 
seems to be too fast

- the sensor doesn’t always read the object 
quick enough

- wires are all over the place
- the breadboard and arduino aren’t secure
- there was some delay in opening the door
- the hinge of the door is not tightly secured 

on the servo



Conclusion

 The automatic door is functional, but there are multiple cons and errors that 
could make it even better. For prototype 2, the angle, speed, and delay time of the 
door would be fixed from changing a few values in the code. 

The overall ultimate success criteria was to get the most viable product. So 
personally it was a success, even though there were errors.



Discussion and Future Studies
● It wasn’t thought ahead of time to create a success criteria for the speed or 

delay. There were expectations, and it was observed on whether or not we want 
the door a certain way. 

● The door was mostly a makeshift product. There weren’t any measurements for 
the door. What most likely cause the friction was that there wasn’t enough 
support to hold up the door, which may affect other parts of the data. 

● A large majority of the time was spent on learning how the arduino and the 
different devices work. It only left enough time to make just the first prototype.

● Originally, the automatic door was suppose to take the dog’s temperature and 
that determines whether the door opens or not. 

● In the future, we would like to see if it can be made lockable, use a device that 
reads temperature, or have a dog collar that’s like a “key” for the door. 

● Prototype 2 is currently in progress 



Future Studies: Prototype 2 (in progress) 

Currently the power module 
was taken out, and a parallel 
circuit was used instead. So 
the servo and sensor are 
powered by the arduino 
alone.
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