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Motivation & Background 

● To produce a tool that benefits scientific research & the public health system.

● Highly precise & specialized tool Vs Low cost & less precise tool for the use of 
general public.

● The benefit of getting information from lakes where the State currently has no 
reach for research or monitoring. (Lakes privately owned by landlords or small 
communities )
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Administrative Content: Budget 

● Money spent to date: $599.98
○ Lower than the $1,000 limit predetermined

● Estimated money spent at the end: $800.00
○ Unexpected expenses
○ Still under predetermined limit

Mina Younes, 
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Goals Defined During SD1 

● Build a project to monitor, research, and understand lakes
● Project will contain sensors for air and water data
● Collect data on lakes and store them
● Have a functioning floating device (controlled by remote control)
● It will contain solar panels
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Goals Revisited for SD2 

● Discussions with experts like a biologist helped us add another goal
○ Creating a low-cost project that can do multiple readings
○ (Previous goals all remain valid)
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Objectives 

● Completion in allowed timeframe
○ 150 pages for Spring 2023 semester
○ Project completed for Summer 2023 semester

● Fully functional 
○ All described features are implemented & working (Summer 2023)

● Not exceed $1,000 in material cost
○ Low-cost solution
○ Cost split between team members
○ Not sponsored
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Requirement Specifications (Zeid) 
No Requirements Units

1 The system shall measure the water’s pH 1x per hour*

2 The system shall transmit the readings to the 
cloud

1x per hour*

3 The system shall collect samples of water ≥ 30 mL

4 The system shall collect bugs in the water 1 min minimum

5 The system shall detect the water’s 
temperature

1x per hour*

6 The system shall detect the outside 
temperature

1x per hour*

7 The system shall have solar panels that 
charge rechargeable batteries

1-2 solar panels, 

8 The system shall be waterproof IP67

9 The system shall be moved with a remote 
controller

Response time < 2s

The units with a star (*) are 
subject to change after 
consulting with research 
experts.

The highlighted requirements 
specifications are the ones that 
will be demonstrated.
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House of Quality: 
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Hardware Block Diagram 
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Hardware Comparison & Selection: 
“Project Brain” 

Microcontroller PCB

Advantage(s) Fully functional, libraries, fast 
prototyping

Flexibility from custom design

Disadvantage(s) Some have limited processing 
power

Long design process to receive 
final product

Table: Project Brain Technologies
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Hardware Comparison & Selection: 
Microcontroller 

Arduino UNO WiFi Rev2 
(Arduino website)

Mina Younes, 
CpE



Hardware Comparison & Selection: 
Recharging Power Supply (Batteries) 

Manually with Charger Solar Panel

Advantage(s) Does not depend on the 
weather

Product stays in water, renewable 
energy source

Disadvantage(s) Take out product from water to 
take out batteries 
(inconvenient)

Weather dependent

Table: Recharging Power Supply Technologies
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Hardware Comparison & Selection: Solar 
Panel 

Semi Flexible Monocrystalline 
(DFRobot)

Mina Younes, 
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MQ - 135 Gas Sensor

Adafruit SGP30 Air Quality Sensor

Hardware Comparison & Selection: 
                                              Air Quality Sensor 

First Option -> 

Second Option -> 

Homero Rodriguez EE



Container Comparison

ML-58F UNO R3 Case IP67

Material ABS plastic ABS plastic ABS Plastic

Dimensions   8.75 x 5.25 x 3.30 in / 
222.25 x 133.35 x 83.82 
mm.

Case Size: 7.5cm x 
6cm x 2cm (2.95inch x 
2.36inch x 0.78inch)

290×190×140mm 
(11.4"×7.5"×5.5")

Weight 6.4 ounces 1.3 ounces 7.7 ounces

Waterproof yes yes no

Color Clear ; Gray Black Gray

Price $36 $5
 

$31      UNO R3 Case
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Water temperature sensor comparison - Zeid

Gikfun DS18B20
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Power Supply Comparison and selection: 

Tenergy(NiMH) battery pack 
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Hardware Comparison & Selection: pH Sensor 

Ross Springstead, 
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AnyLeaf pH Module



Hardware Comparison & Selection: Data 
Transmission

WiFi Module - ESP8266 (4MB Flash)
Ross Springstead, 
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PCB Design Process  

● Significant PCB design will be done using Flux design software. 

● At least temperature sensor, pH sensor, Air Quality sensor and the ESP Wi-Fi 
module will be integrated into the PCB. 

● Biggest challenge is the time constraint in between the cycles of the design 
iteration process. 
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Design Iteration Process PCB   

● Perform Significant PCB design 

-> Revise design.

-> Send it to the manufacturer. (Gerber file) 

-> Wait and receive the PCB. (Shiping) 

-> Test PCB according to expectations.

-> Debug & correct the design 
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Software Comparison & Selection: Stack Selection 
and Hosting
 Ross Springstead, 

CpELAMP Stack MERN Stack MEAN Stack

Linux MongoDB MongoDB

Apache Express.js Express.js

MySQL React Angular

PHP Node.js Node.js



Software Comparison & Selection: Updates to 
Stack Selection and Hosting
 Ross Springstead, 

CpE

Original Plan New Plan

Use MERN stack for development Replacing Express.js and Node.js for Next.js

Use CSS and Bootstap Switching to CSS and Tailwind

Host our web application on DigitalOcean Host our web application on Vercel

Using JavaScript and TypeScript Continuing with JavaScript and TypeScript



Software Design: Database

Our MongoDB Database will store

● Ponds sensor data 
● Users login and passwords
● Store access code for device 
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Software Design: Block Diagram
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Identifying needs & standardizing Data 

● Standardized Data Type that contains essential information to optimize efficiency and speed 
in the industry. 

● Data Type (Array) 

-> Time Stamp (Year, month, day, hour, minute) 

-> pH 

->Temperature 

-> Air Quality (CO2 + other gasses’ arrays) 

-> Other parameters to be determined
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Work Distribution

● Ali : Hardware building and testing, PCB design, hardware selection, power supply. 

● Mina: Software coding, software testing, User interface design, hardware selection
 

● Ross: Software design,  Software coding, software testing, web application design, 
Server configuration 

● Zeid : PCB design, hardware design microcontroller, hardware testing, sensors 
selection and testing 

● Homero: PCB design, hardware testing, hardware selection, prototyping, video edition, 
communication RF system development. (Hotspot) 
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Progress (SD2 Project Milestones) - Zeid

May First day of summer semester goals

May May goals – Build and test components

June June goals – Work on software 

July July – work on testing, final paper, and presentation

August Last Day of Class goals – Presentation of the project

TBD Last day of final exams – Submit the final report

Zeid Haddadin,
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