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Robotic Systems 

1. Sensing System 

2. Mechanical System 

3. Artificial Intelligence 

 

 



- the machine is only used to transmit and adapt data from 
  the user and the mobility task. 

Manual Mode 

- the machine has complete control of the system,  
  once a goal is selected. 

Automatic Mode 

- control is divided between the user and the machine. 
- sharing degrees of liberty. 
  e.g.) the user: choose way to go, the machine: obstacle avoidance 

Semi-autonomous Mode 

Robotics Control Mode 

Autonomous Control Shared Controlled (Semi-

autonomous) 



Purpose of Robotic Control 

 Direct control of forces or displacements of a 

manipulator 

 Path planning and navigation  

(mobile robots) 

 Compensate for robot’s dynamic properties (inertia, 
damping, etc.) 

 Avoid internal/external obstacles 

Robotic 
Control 
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Laser Map Building  

(Sonar, Vision, etc.) 
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Map Building & Path-
Planning Process 



State-Space Model of Robotic 

Wheelchair 
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Robot Relative 
Measurements 



Autonomous Robotics – State Space 

Model 
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Discrete Time Space 
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Wheelchair Kinematics Model 
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Time derivative of 
vector: 

Closed Loop input equation with velocity 
error 

Kinematics Control 
Law 

Input Vector: 
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Learning Interfaces 

Interface 

Shared Control Robotics 



52 - sensors 

Change in current due to deformations caused by body 
movement. 

Wearable Sensors – For body signals 



Wheelchair Kinematics Model 
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Wheelchair Control Strategy 



Wheelchair Non-destructive 
Testbed (Virtual Reality) 



Visual/Haptic 
Feedback 

Control Space 

PVDF Sensor  Embedded Gripper 
Force Distribution / Slip Detection 

Bi-directional 
Learnable 
Interface 

Robotic Workspace 
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End Effector 
Analysis 

Control Signals 

Human 
Decision 
Making 
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Minimal Invasive Tele-

Robotic Surgical System 



 

International Journal of Swarm Intelligence and Evolutionary 

Computation 

International Journal of Swarm 

Intelligence and Evolutionary 

Computation 



A Global Colloquium on Artificial 

Intelligence 

International Journal of Swarm Intelligence and 

Evolutionary Computation 
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