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Purpose:  

The problem that our device will solve is the fact that for programs such as Steelhead in the 

Classroom, there is currently nothing that monitors the parameters that affect fish egg growth 

and development.  Our device solves this problem by monitoring the water’s temperature, ORP 

(Oxygen Reduction Potential) level, and light intensity inside the tank while sending all of the 

data to a website that can be accessed from any device with authentication.  Our device will 

contain a camera that will stream footage to the website as well.  There are currently devices on 

the market that perform similar tasks, however these lie far outside of most schools’ resources. 

The cheapest commercially available system costs $199.99 as its base price, which doesn’t 

include wireless connectivity, light intensity sensors, ORP sensors, or a camera like our device 

will.  These accessory features add another $279 to that base price.  Our goal is to create a 

device in a way that will encompass all of the necessary and desired sensors/features while still 

being affordable for schools by staying below our competitor’s $379 price point. 

Method:  

Our sessor rig will be automated through a Raspberry Pi Zero W microcontroller, which is a 

slimmed down computer than can only control a few non complex functions. Through this device 

we will attach several sensors to this to monitor the air and water temperatures, light level, and 

ORP level of the water. We will send this data over WiFi to our server where the data can be 

access by school officials and students for remote viewing and data gathering purposes. 

Through the site teacher and students can view the data from their smart tank over time and the 

current values of all sensor data from anywhere. They will also have access to pictures of their 

fish sent from the device which they can use and view over regular intervals. And teachers and 



system administrators can log into the device for control over the tanks electronic systems 

allowing them to adjust the temperature and dissolved oxygen at will. 

 

Timetable:  

We are currently, in the month of October 2018, finalizing all of the requirements, design, and 

scheduling of our project. In November we plan to start making tests on some of the hardware 

and software of our system to make sure that we can resolve any risks that might occur. At the 

end of the month, before the Fall semester is over, we will finalize our project proposal and 

present it to the students, faculty, and industries present for approval. Once all of our 

components and material are purchased and received, we will start developing our project. We 

have divided our project into separate categories for the group to work on separately. One 

member will be incharge of the hardware design and testing, another will be in charge of the 

network interfacing, and the last member will be in charge of the website and server setup. 



Starting in December, we will start constructing and testing the circuitry of this project, which 

includes calibrating the sensors, the relay mount design, and waterproofing the light sensors. 

Once all of the sensors are calibrated, we can start interfacing the sensors to our Raspberry Pi 

Zero. Starting in January, we need to start network interfacing our project by wirelessly 

connecting the router to the RPi, integrating SMS messaging, and web integration. While one of 

us works on the network interfacing, the other group members will setup the website and server 

which includes generating the HTML format, generating PHP code to build login and 

authentication, and verifying the storage and database. We plan to complete all of the hardware 

designing, network interfacing, and website development by the end of February. At the 

beginning of March we will work on complete the final touches of our project, making sure we 

have fixed all of the errors we might encounter and by making sure that our device meets all our 

Engineering and Marketing Requirements. We will also start making our poster and final 

presentation for our final and complete product, which will be complete by mid April. Finally in 

May we will present our final project to our audience.  

Anticipated Results:  

We expect that our device will put out accurate readings from our sensors, and that if the 

readings go out of safe ranges for the fish, it will notify the user via SMS text messages. We are 

anticipating that our device will increase the data collection and learning capacities of young 

children. 

Motivation:  

Having effective tools is invaluable for anyone studying something. Without proper tools one 

cannot get all the data they need or trust it. This is especially so for young children who do not 

yet have the dexterity or knowledge to do this on their own. Our primary motivation is to help 

younger students and their busy teachers study fish life cycles is a safe and easy manner. 



Through automated data gathering and processing we will help the children stay away from 

hazardous chemicals and complex procedures, help teachers have more time to answer 

questions and maintain classroom order and keep the fish away from chemicals, interactions 

with not so kind children, and dangerous tank conditions. With these in kind we find the 

prospects of this project to be an adequate challenge to help define ourselves as effective 

engineers in the post college world. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



Project Budget: 

 

Part/service Qt Part Number Description Price($) 

Raspberry Pi Zero WH 2 RPI-ZERO-WH 
 

Microcontroller used in project. 28.00 

Analog to Digital Converter 
Shield 

2 ADC PiZero Addon An accessory for our microcontroller that will 
give it the capability to convert analog signals 
from some sensors to digital signals. 

44.40 

Waveshare Raspberry Pi IR 
Camera 

3 RPi IR-CUT 
Camera 

A camera that is able to record in low-light 
conditions. 

103.97 

Waveshare Raspberry Pi 
Zero Ribbon Cable 
Connector 

3 Raspberry Pi Zero 
V1.3 Camera Cable 
15cm 

A cable that makes the camera compatible with 
the Raspberry Pi Zero. 

10.47 

SUNKEE DS18B20 
Temperature Sensor 

8 SUNKEE DS18B20  Raspberry Pi compatible digital and waterproof 
temperature sensor. 

48.00 

Atlas Scientific ORP Sensor 5 EZO-ORP RPi compatible ORP sensor. 
 

200.00 

SunFounder Photoresistor 
Light Sensor Module for 
Arduino and Raspberry Pi  

10 43237-2  Non-waterproof light sensor for determining light 
pollution inside of the fish tank. 

69.90 

5A Relay 5 V trigger 4 ADJH22112 A relay that takes a 5 V input to open and close 
a 50W unit. 

20.00 

EasyAcc 26000 mAh power 
bank 

3 PB26000MS A 26000 mAh battery pack that will be used as 
our backup power supply. 

150.00 

USB to Micro USB adapters 5 NA A adapter for turning a USB power output to 
micro USB 

25.00 

Electronic Components NA NA Electrical Components as needed 70.00 

   Total 769.74 
 


