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Modification to Design Approach

Original Design lacks:
★ Durability
★ Difficult to Clean
★ Drill was unnecessarily 

complex



Core Functionalities

● Records moisture data and determines whether or not the soil is 
good for patchouli planting

● Displays the interpretation of the moisture data on the LCD 
screen. 

● Uses farmer’s location to indicate which parts of the field have 
good or poor soil. This information is displayed on the LED matrix.



Overall System



DFX → Requirements







Prototypes

● Use GPS module to collect location
● Collect the moisture level from the moisture sensor and display the result on 

LCD
● Implement buttons that control the states



Structural Subsystem - CAD

Structure is split in many 
parts due to the limitations 
of the 3D printer



Mapping

End goal of the algorithm is to extrapolate a matrix of all testing locations based on 
2 initial locations





Interfacing the Mapping Algorithm with GPS



Button Testing & 
Datalogging
Button 
Functions

Expected 
Output on 
Terminal

Observed Output on 
Terminal

Start data 
collection

“Data recording 
started.” 

“Data recording 
started.”

Moisture value 
reading.

Moisture value 
reading.

Collect 
data point

“Data point 
recorded.”

“Data point 
recorded.”

End data 
collection

“Data recording 
ended.”

“Data recording 
ended.”

Locate 
farmer

GPS 
coordinates

GPS coordinates

Datalogging Results Expected Output Observed Output

Collecting multiple sheets of data

Start + start The second start should not open 
a new datasheet.

Only one datasheet was 
produced.

Start + end + start + 
end

Two datasheets should be made 
with different names. 

Two datasheets were produced, 
called sensorData1.txt and 
sensorData2.txt.

Start + collect*(n) + 
end

The datasheet would have n 
results stating, “[value]%, Soil is 
adequate/poor. Coordinates from 
origin: [coords].”

Tested without coordinates, but 
the rest of the lines were 
accurately produced. Each new 
data point was written on a new 
line. 

Start + collect*(n) + 
end + start + 
collect*(m)

Only the first datasheet would be 
produced with results. The 
second data sheet would not 
contain information since it is 
not being closed. 

The first datasheet showed 
results, however the second did 
not. 

End Nothing would occur Nothing would occur

Collect*(n) + end Nothing would occur Nothing would occur



https://docs.google.com/file/d/1sgzEXrjajRDN12YwaisTwB2MBrMHnEWm/preview


Soil Testing
Soil type Expected 

Output
Observed 
Output

In air ~0 percentage 
value

~0.2-0.3%, 
“poor”

Dry soil (no 
added water)

Low percentage 
value

~6%, “poor”

~50% water 
added

Lower range but 
adequate

~46-48%, 
“adequate”

~60% water 
added

Higher range but 
adequate

~61-62%, 
“adequate”

Water High percentage 
value

~64-65%, “poor”



https://docs.google.com/file/d/1xxDCnGyC3gDenqajAGzFg3InYEBSomDc/preview


https://docs.google.com/file/d/1RiGyhoTZ8Q0g3Um8fZ-sbuZwxJuNwUSi/preview


Project Management - Progress Tracker



Next steps

★ Add NPK and pH sensors
★ Continue 5x7 LED mapping implementation and testing
★ Retest soil testing
★ Adjust structural component to consider other probes
★ Adjust breadboard configuration 
★ Add battery 


