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Marketing Requirements:  

1. Device must be able to measure water temperature, ORP, and light intensity. 
2. User Interface must be easy to use for children. 
3. Device must be able to connect to a Web-based application on the Trout Unlimited Website.  
4. Application must have user authentication. 
5. Device must have a notification/warning system via SMS. 
6. Device must be able to be powered by a wall outlet and have a backup power supply.  
7. Sensors and camera must be waterproof. 
8. Device must have wireless network connection. 
9. Device must have a camera that will record the growth of the fish eggs. 
10. Sensors must be small enough to go in the tank without taking up too much space. 
11. Device must cost less than current similar devices on the market. 
12. Have an easy-to-read instruction manual on the website. 
13. Device must record and store data of what is being sensed and recorded throughout the day, for 

historical and analytical use. 
14. The Device must have easy sensor calibration. 
15. Device must have parts that are easy to replace or repair if damaged. 
16. Device must be allow user to control temperature remotely through the website. 
17. Device must be tamper resistant from children.  
18. Device will have a IR camera.  

 
 

 
 
 
 
 
 
 
 

Marketing Requirement # Engineering Requirement Validation 

1. Device must be able to measure 
air temperature, water temperature, 
ORP and light.  

1.1 Temperature must be within +/- 
5°F of 55°F and accurate up to 1°F.  

Compare our sensors to 
mercury Thermometers. 

1. Device must be able to measure 
air temperature, water temperature, 

1.2 The ORP level of the water must 
be between -165 mV and 205 mV and 

Test our ORP sensor with 
things that have set pH levels 



ORP and light. accurate within 5mV. [1]  (This is the 
ideal ORP level for trout according to 
the US Fish and Wildlife Service) 

such as black coffee, distilled 
water, bleach, etc. since pH 
and ORP are related to each 
other. 

1. Device must be able to measure 
air temperature, water temperature, 
ORP and light. 

1.3 Light sensor must be able to 
differentiate between different light 
intensities. 

Compare our readings to that 
of a lux meter. 

1. Device must be able to measure 
air temperature, water temperature, 
ORP and light. 

1.4 Sensors’ analog data must be 
converted to digital data using an ADC 
Pi addon. 

Compare the voltages applied 
from ADC pins to the actual 
voltage applied. 

3. Device must be able to connect to 
a Web-based application 

3.1 Use web site creating software to 
develop our website and connect via 
wireless Wi-Fi connection. 

Connect to a router and see if 
the data is being transmitted 
to our website. 

4. Application must have user 
authentication. 

4.1 System shall allow the users to 
register by entering their username 
and password, in order to get access 
to the system. 

The user data will be stored 
on a remote server using 64 
bit encoding. Verify safety 
and security through packet 
capture software like 
wireshark. 

5. Device must have a 
notification/warning system via 
SMS. 

5.1 Notifies the user via SMS within 1 
minute when the system reaches any 
threshold value. 

Simulate a change in 
temperature and see if the 
user received an email in the 
specified time. 

5. Device must have a 
notification/warning system via 
SMS. 

5.2 Site will be specific about the issue 
in the text message, informing the user 
of issue.  

Send data with specific flags  

6. Device must be able to be 
powered by a wall outlet and have a 
backup power supply. 

6.1 Device backup power must last up 
to 24 hours. 

Leave unit unplugged and 
check for continuous updates 
to server over the period it is 
unpowered. As well as 
checking power light whilst 
not wall powered.  

7. Sensors and camera must be 
waterproof. 

7.1  Sensors must be operable and 
submersible up to 1 feet in water.  

Submerge our sensors into 
12 inches of water and test if 
the sensors are still operable 
and accurate. 

8. Device must have wireless 
network connection (Interface to 
connect to the wireless network). 

8.1 The HDMI port of the Pi must be 
accessible for the user to plug into a 
monitor in order to connect to their 

Connect the pi to a monitor or 
small screen that we get and 
connect to a Wi-Fi network. 



classroom’s wireless network. 

8. Device must have wireless 
network connection (Interface to 
connect to the wireless network). 

8.2 Constantly monitoring the system 
and updating the website every 
minute. 

Create a server log and 
change the temperature to 
see if changed on the log. 

10. Sensors of device must be small 
enough to go in the tank without 
taking up too much space. 

10.1 Our tank is about 1.5’ x 1’ x 1’ so 
our sensors must be small enough to 
fit in this tank without taking up too 
much space.  Our sensors that go in 
the water should not take up more 
than (length)5” x (width)5” x 
(height)11” of space 

Find dimensions of sensors 
and make sure they are not 
too big for the tank. 

11. Device must cost less than 
current similar devices on the 
market. 

11.1 Our competitors such as FishBit, 
Seneye, and Neptune Systems sit in a 
range of about $279-$800.  Our 
product must cost less than about 
$279 to create. 

Add up cost of materials and 
see if it is less than what is 
currently on the market. 

13. Device will store and record data 
of what is being sensed throughout 
the day, for historical and analytical 
use. 

13.1 Must store data on each tank to a 
centralized location, in a web server. 
Over standardized 802.11a WiFi. 

Use a packet sniffer on a 
router or through a hardline 
connection to see if packets 
are sent and received by the 
Pi. 

13. Device will store and record data 
of what is being sensed throughout 
the day, for historical and analytical 
use. 

13.2 System will display a graph of the 
results for each day on an plot of 
Measurement vs. Time. 
 

Log into our site to view 
simulated or actual data sent 
through the internet to the 
site. To test the web based 
application. 

14.The Device must have easy 
sensor calibration. 

14.1 Device must have simple sensor 
calibration that has been precoded. 
Takes no more than 10 minutes to be 
calibrated. 

Purchase calibration kit, 
code, and test sensors for 
accuracy. 

16. Device must be able to turn on 
and off the temperature remotely 
through the website. 

16.1 User will be able to remotely turn 
the chiller on or off from using a relay 
that allows the 120 V chiller to be 
controlled from minimal voltage from 
the RPi Zero. Device will respond in 
under 1 minute. 

Send commands to the 
device onsite, offsite, and 
remotely, and test the time 
taken for the device to 
activate the chiller. Send 
voltage over the relay 
manually to test its 
capabilities. 

18 device must have an IR camera. 18.1 Camera should have at least 
720p resolution. 

Order a camera with 
appropriate resolution 



18 device must have an IR camera. 18.2 Camera must be able to see 
inside the tank inside the dark. 

Test camera by taking 
pictures in low light 
conditions. 

 


