Precision Farming Bots: An Al- and Robotics-Driven Solution for Sustainable
Agriculture and Food Security in Nigeria's Arid Regions
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Preamble:
Nigeria's agricultural sector, a cornerstone of its economy and a source of livelihood for millions,
is under immense pressure from climate change, soil degradation, and pest infestation. Arid
regions, in particular, face critical challenges due to erratic rainfall and a fragile ecosystem, leading
to declining crop yields and exacerbated food insecurity. Traditional farming methods often rely
on excessive use of chemical fertilizers and pesticides, which further degrades the environment
and poses long-term health risks. This proposal outlines a transformative project that leverages the
synergy of Artificial Intelligence (Al) and robotics to introduce a new paradigm of sustainable,
precision agriculture. By targeting key challenges like pest control and resource management, this
initiative aims to increase crop yields, reduce environmental impact, and empower local farmers
with the tools to build a more resilient and food-secure future.
Project Description:
The "Precision Farming Bots" project will develop and deploy a fleet of small, autonomous ground
robots designed to revolutionize farming practices in arid Nigerian regions. The project will focus
on key staple crops vital for local food security, such as sorghum, millet, and cowpeas. The bots
will be equipped with high-resolution cameras, specialized sensors, and GPS technology, enabling
them to navigate crop fields autonomously. The core function of the system is to perform two
critical tasks with unprecedented precision:

1. Al-powered pest and disease identification: The bots will patrol fields, using Al-

powered computer vision to scan each plant for signs of disease or pest infestation. The Al



model will be trained on a vast dataset of crop diseases and pests prevalent in Nigeria's arid
zones, allowing it to accurately identify threats in real time.

2. Robotic precision application: Once a threat is identified, a small, multi-jointed robotic
arm on the bot will apply a targeted micro-dose of organic pesticide or fertilizer directly to
the affected plant, eliminating the need for wasteful and environmentally harmful blanket
spraying.

This system will be managed via a user-friendly mobile application, providing farmers with real-
time data on their fields' health, allowing them to make informed decisions and optimize their
resources.

Stage of development:

This project is in the pre-pilot, proof-of-concept stage. We will create a functional prototype of
the autonomous bot that will train on the initial Al model on a simulated dataset. The next steps
involve transitioning to real-world testing in controlled farm environments, followed by a pilot in
a target community to gather performance metrics and user feedback. We will secure preliminary
verbal commitments from potential partners to participate in the pilot phase.

Estimated cost of the project:

The estimated cost for the 18-month pilot project is # 1,125,000,000.00 ($750,000 USD). This
budget includes:

o Research & development and prototype refinement (20%0): Further development of the
bot's hardware and software.

o Fabrication of pilot bots (30%): Production of 10-15 field-ready units.

o Field trials and data collection (25%): Costs associated with deploying bots, monitoring,
and data analysis in the pilot community.

e Training & community outreach (15%): Workshops for farmers and local technicians
on bot operation and maintenance.

e Project management (10%0): Personnel, reporting, and administrative costs.

Innovation : Integrated vision and micro-dosing system

This innovation combines Al computer vision with a robotic micro-dosing system. Unlike large,
indiscriminate crop sprayers, our system focuses on plant-level intervention. The Al not only
detects the problem but also calculates the minimum effective dose of a treatment, which is then

applied precisely by the robotic arm. This targeted approach reduces chemical usage by up to 90%,



protects beneficial insects, and prevents soil and water contamination. This is a significant leap
forward in sustainable agriculture.
Invention : Localized Al models for offline operation
Recognizing the challenge of internet connectivity in remote Nigerian communities, this
innovation involves developing Al models that can operate entirely offline. The models are
compressed and stored directly on the bots' internal processors. This allows them to perform
complex analysis and make real-time decisions in the field without requiring a constant internet
connection. Data is then synchronized when the bots are docked for charging, ensuring data-driven
insights are available to farmers without being constrained by poor network infrastructure.
Collaborative partners:
o Federal Ministry of Agriculture and Food Security (Nigeria): For policy support,
regulatory approvals, and large-scale adoption strategies.
e International Institute of Tropical Agriculture (IITA): For research collaboration,
access to crop and pest data, and technical expertise in agricultural science and extension.
o Local Farmers' Associations: To ensure the project meets the direct needs of the end-
users and to facilitate community buy-in and training.
e Robotics and Artificial Intelligence Nigeria (RAIN): For technical support, talent
recruitment, and joint capacity-building initiatives.

For an example of the possibilities of Al in agriculture, watch Al-powered precision farming to

see a testimonial from a farmer using precision farming in a semi-arid region.


https://m.youtube.com/shorts/bIGjLpjWveg

