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To develop a cost-effective prototype rover for precision agriculture
* Helping farmers via machine intelligence.

» Affordable solution for small and medium farms.

* Promoting sustainable farming practices.

* With clear cost breakdowns (not 1n existing solutions).
* (Customizable design.
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: —————— Cost Breakdown of Proposed Prototype Rover
- Equipment Qty. | Unit Cost (USD)
....... Ulbeacaitic 24V Ride on Toy Car (Includes a 24V battery) ] 349.99
o Caa Raspberry P14B 8GB 1 75.00
. (HC-SRO4) (b) Webpage Cytron 30A DC Motor Driver MD30C 2 35.00
P S i, el © Avvees ' X1L4015 DC/DC Converter | 7.89
Proposed Prototype Rover i ,'Tf' 22AWG USB Type C Male Pigtail 1 4.29
* With ethylene vinyl acetate (EVA) tires, 12V Battery 9 29 99
more durable on various surfaces. e 24" x 24" x 1" Thick Wood 1 37.01
It has an emergency braking teature. = ELP Sony IMX323 Sensor Min1 USB Camera 1 64.99
. Monitor stand 1 34.99
- e 151b Kettlebell weight 1_ 18.99
| §§ e, Ultrasonic Sensor HC-SR04 1 1.91
Breadboard and jumper wires 1 6.98
Total 782.03

Some of the applications that can be Challenges with the initial design:
implemented according to Ghazal et al.” Challenges » Tires wore out too quickly on
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Crop type and growth stage X , - | " .
identification via spectral imaging. The ;amera s weight caused instability at hig
speeds.

Harvest timing optimization using T bils . A deill;
growth stage analysis. 0 ensure stapility, extra sawing and drilling

* Ghazal et al., Artificial Intelligence in Agriculture (2024) P oy e BBE  were needed to secure the wood.

Example Application Using YOLO )

Remaining Challenges Future Work

Limited traction in muddy soil.

Bulky design makes maneuvering in narrow spaces
(e.g., indoor or row crop farms) hard.

Overly sensitive obstacle detection can misinterpret
large weeds as obstacles.

Unable to capture top-down views, limiting visibility
above tree canopies.

Requires training on diverse crop types & environments
for most applications to function effectively.

: : Emergenc
Add autonomous navigation and speed control to [ ai%. SRt

enhance mobility.
Use drones alongside the rover to improve field

coverage and efficiency.

Design space exploration for rovers and drones.
Investigate and develop application-specific
functionalities tailored to different crops and farm
environments.
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