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ROBOT CONTROL SYSTEMS & DECISION-MAKING
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Components  Types of Control Integration  Methods  Process

- Sensors - Open-loop - @Goals from - Rules - Perception
- Controllers - Closed-loop decision - F5M - Interpretation
- Actuators - PID layer - Behavior - Decision
- Feedback - Adaptive - Precision Trees - Action
- Communication - Robust control - ML
- Planning
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- Transiates instructions into motion

Ensures reliable robot operation

Enables interaction with the environment
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Components of a Robot Control System ol -
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Components of a Robot Control System

~ mmunic iy
' S »
Hnerndce
Connects all system N\ Vg Collect rezl-time data

modules

S
4
3
~ S \
! |
|
| L
|
|
Compares desired vs ey W Process data and
actual output T — compute signalis

Execute movement

21-11-2025 ROBOTICS Dr. S.Amudha, Assistant Professor AI&DS 3/10




21-11-2025

Types of Robot Control

Which control method should be used for the robot?

complex tasks

Uses feedback for precision In

Suitable for simple tasks without

precision requirements.
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Offers smooth and accurate

contro

for vanous applications

Adjusts to changing conditions for
optimal performance
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Decision-Making Framework Overview R -
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Robotics Software Cycle
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Decision-Making Methods
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Which decision-making method should be used for the robot?
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Rule-Based Systems
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( 5 § Simple and predictable, suitable for
straightforward tasks
Finlte State Machines

/ L = Effective for state-driven behaviors
q ideal for sequential tasks
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Modular and hierarchical, good for
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compiex task control
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y1 Leamns pattemns, best for adaptive
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Planning Algorithms

>+ Generates optimal sequences,
suitable for strategic tasks
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Integration of Control & Decision-Making
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Robotics Control Hierarchy
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SOFTWARE COMPONENTS IN ROBOTICS
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| | | |
System Perception Motion Control Application
Architecture & Sensing Planning Sottware & UL Software

| | | |
- Perception- - Sensor data - Path finding - Execute actions - HRI

Planning- processing (4%, RRT, PRM) - PID control - Dashboards

Control cycle - CV, LiDAR - Collision - Actuator drivers - Teleoperation
- Modular layers - Sensor fusion avoldance - Real-time loops - Task programming
- Real-time - SLAM - Trajectory gen - Custom apps
- Middleware

21-11-2025 ROBOTICS Dr. S.Amudha, Assistant Professor Al&DS 8/10




LLSTFTTITIONS

1. *Which component of a robot control system collects real-time data?**
a) Actuator b) Controller c) Sensor  d) Driver
**Answer: ¢) Sensor**

2. **Which control method uses feedback to maintain accuracy?**
a) Open-loop b) Closed-loop c) Manual control d) Feedforward only

**Answer: b) Closed-loop**

3. *PID control mainly helps to achieve:**
a) Random movement b) Faster programming
c) Smooth and accurate motion d) Communication between robots
*Answer: ¢) Smooth and accurate motion**

4. **\Which method is commonly used for robot behavior decision-making?**
a) Manual coding b) Behavior Trees c) File sharing d) Power control
**Answer: b) Behavior Trees**

5. *Which step comes first in the decision-making process?**
a) Action b) Decision c) Interpretation d) Perception
**Answer: d) Perception**
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THANK YOU
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