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Lecture 5-2: Mobile Robot Kinematics 

Introduction to AI Robotics (Ch. 7) 

********************************************* 

Objectives: 

 Describe the hybrid deliberative/reactive paradigm in terms of the three robot primitives 

and sensing organization 

 Name and evaluate on representative hybrid architecture 

 Give a list of responsibilities and where they belong in the reactive or deliberative layer 

 List the 5 basic components of a hybrid architecture 

********************************************* 

Recall that, 

_________________________ is fast but inflexible, there is no memory or planning 

 

______________________ is smart but slow 

 

_______________________ exploits the best feature of reactive and deliberative control.  

Hybrid control involves the combination of the reactive and deliberative layers within a single 

robot control system.  Short and long time scales work together.  No representations and 

explicit and elaborate world models must be made to work together effectively. 

 

The reactive layer exists in the _________________________ or real time response to sensory 

input.  The deliberative layer reasons about the _____________________ to create plans and 

makes projections in the ____________________________ for planning. 

 

A hybrid system has three components 

 

1. __________________________________ 

2. __________________________________ 

3. __________________________________  
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The middle layer compensates for limitations of both the planner and the reactive system.  IT 

reconciles the two different time scales and representations.  It also reconciles any 

contradictory commands the layers may send to the robot. 

 

______________________________ occurs when the reactive layer discovers it cannot 

proceed.  The planner can tell the robot to stop moving through the reactive layer.  One 

solution is to have some stored plans based upon common initial and goal states. 

 

 

Local and global may not necessarily be separated by the reactive and deliberative layers.  Path 

planning and map making requires a global world model.  Behavioral management requires a 

global and local model. Obstacle avoidance requires a local model.  Performance monitoring 

requires a global world model. 

 

Behaviors are typically more complex and abstract than in the reactive paradigm.  In the hybrid 

architecture, they use assemblages of behaviors sequenced over time rather than primitive 

behaviors.  There is also more diversity in combining behaviors to create complex emergent 

behaviors. 

 

Hybrid and behavior-based systems must resolve the action selection or behavior coordination 

problem so that the robot always does the right thing over time to achieve its goals. 

 ________________________________ - the middle layer handles coordination 

 ________________________________ - coordination may be distributed through the 

control system 
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 is picking one behavior/action 

 

is combining behaviors/actions 

  

 

____________________________ are applied to lower level representations of actions or 

behaviors 

 

_____________________________ are used for higher level representations of actions or 

behaviors 

 

What are the 5 components of the hybrid architecture? 

 

1. __________________________________ 

 

2. __________________________________ 

 
3. __________________________________ 

 
4. __________________________________ 

 
5. __________________________________ 
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There are 3 categories of hybrid architecture. 

 

 ______________________________- divide the layers into scope of control 

 

 _____________________________ - use the robotΩs state to distinguish between 

reactive and deliberative activities 

 

 ______________________________ - no clear delineation of roles, behaviors have 

access to the world model. 

 
Give two drawback to hybrid control. 


