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Project Description

“The overarching goal of this project will be to 
develop a low cost smartphone application 
based irrigation monitoring system so that 

vegetable growers can efficiently manage their 
drip irrigation systems”



Requirements
Non-Functional

● Application must be easy to use and understand

● Application must have adequate response time

● Sensor will report battery level, will notify if below N%

Functional
● Sensors will be buried in 18-24 inches of soil

● Sensors must relay information back to a mobile application

● Sensors must be able to operate in wet soil conditions

● Sensor battery will last the growing season

● Application links sensor’s MAC address to application record

● Application allows for easy sensor pairing



Existing System Cost

Our Goal: < $400.00

Sensor

Handheld Data Logger

Item Unit Price Quantity Sub-Total

Watchdog Soil 
Moisture Sensor

$36 10 $360.00

FieldScout Soil 
Sensor Reader

$279 1 $279.00

Price Per System: $63.90

10 System Total: $639.00



Prototype I - Hardware Conceptual Design 

Protected Bluetooth 
Communication Antenna 

Sensor and Data 
Processing Module



Prototype I - Hardware Processing - NodeMCU

Mounting - 
Protoboard

Power - KORAL 
USB Power Bank

Sensing - Variable 
Resistance Soil 
Moisture Sensor



Prototype I - Software Conceptual Design
Key Attributes 

User Facing - LIMA Application

● Swift iPhone Application

● Communicates with sensing module via 

Bluetooth v4.2 or higher

● Displays all information pertinent to user

Backend - Sensing Node

● C++/C Arduino Application

● Collects sensor data on a timer

● Makes data available to  LIMA via 

Bluetooth v4.2 or higher



Prototype I - Pricing
Item Unit Price Quantity Sub-Total

Moisture Sensor $4.70 10 $47.00

NodeMCU $8.79 10 $87.90

Battery $4.80 10 $48.00

Enclosure $.87 10 $8.70

Price Per System: $19.16

10 System Total: $191.60



Issues with Prototype I
● Battery life 

Unit lost power within 24 hours of test start 
Limited data collection

● Signal strength
Mobile application development was not ready
Unit was setup to use university wifi network ISU-CARDINAL
Network connection would timeout unit has no way to reconnect

● Sensor reliability
Sensors must be vetted against working system
Regression analysis must be conducted, code should compensate 

● Weather
Due to the nature of this being a first test, we did not set up proper packaging
Ziploc bag was used and provided limited protection of the unit 



Prototype II - Hardware Conceptual Design
 



Prototype II - Hardware



Prototype II - Software Conceptual Design
Key Attributes 

Backend - Base Station

● Communicate with 

Sensing Nodes over 

Radio Frequency

● Serve up data to user 

via Bluetooth 4.2 or 

higher

● Handle saving and 

databasing old data

Sensing Node now serves data to Base Station via 
Radio connection 

Mobile Application attributes remained the same



Prototype II Pricing
Item Unit Price Quantity Sub-Total

Soil Moisture Sensor $4.70 10 $47.00

Raspberry Pi Zero W $10 1 $10

SD card $3 1 $3

CH340G NANO $2.896 10 $28.96

Battery Enclosure $1.50 10 $15.00

Enclosure $.87 10 $8.70

Radio $4.00 11 $44.00

Wire $1.81 11 $20

Base Station Price: $19.68

Price Per Node: $15.77

10 System Total: $173.66



Issues with Prototype II
● Battery life 

Unit lost power shortly after test start
Battery was replaced shortly after
Reduced power consumption research in progress

● Signal strength
Mobile application development is still not ready
Unit set up for use with ISU-Cardinal
Reconnection code has been implemented

● Currently in Test
We are still conducting this test in the greenhouse
More results to come upon completion



Latest Testing Results
Sensor and Communication Test Phases are currently 

being conducted in the Greenhouse.

They will conclude in Summer 2017.



Upcoming Project Testing Phases
Test Type Status

Sensor Testing In Progress - Concludes in 
Summer

Communication Testing In Progress - Concludes in 
Summer

Application Testing Scheduled for Fall

System Integration 
Testing

Scheduled for Fall



Initial Timeline
Objective Date Status

Project Assignment 1-20-2017 Planned

Research Solutions 2-10-2017 Planned

Prototype I 3-1-2017 Planned

Testing + Revision 3-20-2017 Planned

Prototype II 4-1-2017 Planned

Testing + Revision 4-18-2017 Planned

Semester Close 4-25-2017 Planned



Updated Timeline
Objective Date Status

Project Assignment 1-20-2017 Completed

Research Solutions 2-10-2017 Completed

Prototype I 2-20-2017 Completed

Testing + Revision 3-20-2017 Completed

Prototype II 4-1-2017 Completed

Testing + Revision 4-18-2017 Completed

Semester Close 4-25-2017 Completed



Deliverables
Number Deliverable Date Status

D1 Sensor Prototype 3-30-2017 Completed

D2 Application Prototype 4-28-2017 In Progress

D3 Fully Functioning Sensor and Application 11-10-2017 In Progress

D4 Comprehensive Documentation 12-1-2017 In Progress



Goals for Fall 2017 Semester
Number Deliverable Date Status

D1 Sensor Prototype 3-30-2017 Completed

D2 Application Prototype 4-28-2017 Completed

D3 Fully Functioning Sensor and Application 11-10-2017 In Progress

D4 Comprehensive Documentation 12-1-2017 In Progress



Questions?



Test Data



Risks
● Team members have limited knowledge about mobile development

○ Mitigation: Extensive research will be done into mobile development, and the team will begin 

early as to create a flexible schedule

● Team members have limited knowledge about irrigation and plant life
○ Mitigation: Extensive research will be done into irrigation, and all questions and issues will be 

promptly communicated with the client





Links

CHIP

HC-12 Radio

CH340G NANO

Moisture Sensor

https://getchip.com/pages/chip
https://getchip.com/pages/chip
https://smile.amazon.com/3-2-5-5V-433Mhz-Wireless-Replace-Bluetooth/dp/B01JRTG5GM/ref=sr_1_1?ie=UTF8&qid=1489122395&sr=8-1&keywords=hc-12
https://smile.amazon.com/3-2-5-5V-433Mhz-Wireless-Replace-Bluetooth/dp/B01JRTG5GM/ref=sr_1_1?ie=UTF8&qid=1489122395&sr=8-1&keywords=hc-12
http://www.ebay.com/itm/5Pcs-USB-CH340G-Nano-V3-0-16M-5V-ATmega328P-Micro-Controller-Board-For-Arduino/121876919958?_trksid=p2045573.c100033.m2042&_trkparms=aid%3D111001%26algo%3DREC.SEED%26ao%3D1%26asc%3D41375%26meid%3D1e7758d79a2644dd8bb22ad957c72759%26pid%3D100033%26rk%3D7%26rkt%3D8%26mehot%3Dpp%26sd%3D351788482579
http://www.ebay.com/itm/5Pcs-USB-CH340G-Nano-V3-0-16M-5V-ATmega328P-Micro-Controller-Board-For-Arduino/121876919958?_trksid=p2045573.c100033.m2042&_trkparms=aid%3D111001%26algo%3DREC.SEED%26ao%3D1%26asc%3D41375%26meid%3D1e7758d79a2644dd8bb22ad957c72759%26pid%3D100033%26rk%3D7%26rkt%3D8%26mehot%3Dpp%26sd%3D351788482579
https://www.sparkfun.com/products/13322
https://www.sparkfun.com/products/13322

