
Competency Area Competency Entry Level Mid Level Advanced Level

Robotics Fundamentals

Knowledge of robotics systems, sensors, 

and automation in agriculture.

Understands basic robotics concepts and 

operates robots under supervision.

Configures and maintains agricultural 

robots independently.

Designs, integrates, and optimizes 

robotic systems for advanced 

agricultural applications.

Mechanical & Electrical Systems

Maintaining and troubleshooting 

robotic hardware components.

Performs basic maintenance and follows 

repair instructions.

Diagnoses and repairs 

mechanical/electrical issues in robotic 

systems.

Leads system integration, upgrades, and 

custom hardware solutions.

Programming & Control Systems

Using programming and control 

interfaces for robots.

Operates robots with pre-programmed 

settings.

Modifies code, calibrates sensors, and 

adapts robot control systems

Develops custom control algorithms, 

integrates AI/ML for adaptive robotics.

Sensors & Data Acquisition

Using environmental and agricultural 

sensors for data collection.

Understands basic sensor functions and 

collects data.

Integrates sensor data into robotic 

systems for real-time decisions.

Designs sensor networks and data-

driven robotic applications.

Precision Agriculture Applications

Using robotics for planting, irrigation, 

fertilization, pest control, and 

harvesting.

Operates robotic tools for basic precision 

agriculture tasks.

Implements robotic systems for 

multiple agricultural processes.

Optimizes and scales robotic 

applications across large farming 

operations.

Safety & Compliance

Ensuring safe and compliant use of 

agricultural robotics.

Follows basic safety protocols and PPE 

requirements.

Conducts safety checks and ensures 

compliance with workplace standards.

Develops safety programs and ensures 

compliance with evolving regulations.

Troubleshooting & Problem-Solving

Identifying and resolving robotics-

related issues.

Recognizes common malfunctions and 

reports issues.

Diagnoses and resolves problems 

independently.

Leads root cause analysis and 

preventive maintenance programs.

Collaboration & Communication

Working with engineers, agronomists, 

and farm operators.

Communicates issues to supervisors and 

follows directions.

Collaborates with cross-functional 

teams to optimize performance.

Leads training, communicates technical 

details to non-experts, and supports 

innovation adoption.
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