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MLPy

[image: https://img.shields.io/travis/evenmarbles/mlpy.svg]
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 [https://readthedocs.org/projects/mlpy/?badge=latest]A Machine Learning library for Python


	Free software: MIT license

	Documentation: https://mlpy.readthedocs.org.
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Installation

At the command line:

$ easy_install mlpy





Or, if you have virtualenvwrapper installed:

$ mkvirtualenv mlpy
$ pip install mlpy









          

      

      

    

  

    
      
          
            
  
Usage

To use MLPy in a project:

import mlpy









          

      

      

    

  

    
      
          
            
  
Contributing

Contributions are welcome, and they are greatly appreciated! Every
little bit helps, and credit will always be given.

You can contribute in many ways:


Types of Contributions


Report Bugs

Report bugs at https://github.com/evenmarbles/mlpy/issues.

If you are reporting a bug, please include:


	Your operating system name and version.

	Any details about your local setup that might be helpful in troubleshooting.

	Detailed steps to reproduce the bug.






Fix Bugs

Look through the GitHub issues for bugs. Anything tagged with “bug”
is open to whoever wants to implement it.




Implement Features

Look through the GitHub issues for features. Anything tagged with “feature”
is open to whoever wants to implement it.




Write Documentation

MLPy could always use more documentation, whether as part of the
official MLPy docs, in docstrings, or even on the web in blog posts,
articles, and such.




Submit Feedback

The best way to send feedback is to file an issue at https://github.com/evenmarbles/mlpy/issues.

If you are proposing a feature:


	Explain in detail how it would work.

	Keep the scope as narrow as possible, to make it easier to implement.

	Remember that this is a volunteer-driven project, and that contributions
are welcome :)








Get Started!

Ready to contribute? Here’s how to set up mlpy for local development.


	Fork the mlpy repo on GitHub.



	Clone your fork locally:

$ git clone git@github.com:your_name_here/mlpy.git







	Install your local copy into a virtualenv. Assuming you have virtualenvwrapper installed, this is how you set up your fork for local development:

$ mkvirtualenv mlpy
$ cd mlpy/
$ python setup.py develop







	Create a branch for local development:

$ git checkout -b name-of-your-bugfix-or-feature





Now you can make your changes locally.



	When you’re done making changes, check that your changes pass flake8 and the tests, including testing other Python versions with tox:

$ flake8 mlpy tests
$ python setup.py test
$ tox





To get flake8 and tox, just pip install them into your virtualenv.



	Commit your changes and push your branch to GitHub:

$ git add .
$ git commit -m "Your detailed description of your changes."
$ git push origin name-of-your-bugfix-or-feature







	Submit a pull request through the GitHub website.








Pull Request Guidelines

Before you submit a pull request, check that it meets these guidelines:


	The pull request should include tests.

	If the pull request adds functionality, the docs should be updated. Put
your new functionality into a function with a docstring, and add the
feature to the list in README.rst.

	The pull request should work for Python 2.6, 2.7, 3.3, and 3.4, and for PyPy. Check
https://travis-ci.org/evenmarbles/mlpy/pull_requests
and make sure that the tests pass for all supported Python versions.






Tips

To run a subset of tests:

$ python -m unittest tests.test_mlpy











          

      

      

    

  

    
      
          
            
  
Credits


Development Lead


	Astrid Jackson <ajackson@eecs.ucf.edu>






Contributors

None yet. Why not be the first?







          

      

      

    

  

    
      
          
            
  
History




0.1.0 (2015-08-11)


	First release on PyPI.







          

      

      

    

  

    
      
          
            
  
Agent design (mlpy.agents)

This module contains functionality for designing agents
navigating inside an Environment.

Control of the agents is specified by an agent module which
is handled by the Agent base class.

An agent class deriving from Agent can also make use
of a finite state machine (FSM) to control the agent’s behavior
and a world model to maintain a notion of the current state of
the world.


Agents







	modelbased.Bot
	


	modelbased.BotWrapper
	


	modelbased.Agent
	


	AgentModuleFactory
	The agent module factory.


	IAgentModule
	Agent module base interface class.


	LearningModule
	Learning agent module.


	FollowPolicyModule
	The follow policy agent module.


	UserModule
	The user agent module.








World Model







	WorldObject
	The world object base class.


	WorldModel
	The world model.








Finite State Machine







	Event
	Transition event definition.


	EmptyEvent
	A no-op transition event.


	FSMState
	State base class.


	Transition
	Transition class.


	OnUpdate
	OnUpdate class.


	StateMachine
	The finite state machine.











          

      

      

    

  

    
      
          
            
  
mlpy.agents.modules.AgentModuleFactory


	
class mlpy.agents.modules.AgentModuleFactory

	Bases: object [https://docs.python.org/2/library/functions.html#object]

The agent module factory.

An instance of an agent module can be created by passing the agent
module type. The module type is the name of the module. The set of
agent modules can be extended by inheriting from IAgentModule.
However, for the agent module to be registered, the custom module must
be imported by the time the agent module factory is called.

Notes

The agent module factory is being called by the Agent during
initialization to create the agents controller.

Examples

>>> from mlpy.agents.modules import AgentModuleFactory
>>> AgentModuleFactory.create('learningmodule', 'qlearner', alpha=0.5)





This creates a LearningModule instance performing
q-learning with the learning rate alpha set to 0.5.

>>> from mlpy.mdp.discrete import DiscreteModel
>>> from mlpy.planners.discrete import ValueIteration
>>>
>>> planner = ValueIteration(DiscreteModel(['out', 'in', 'kick']))
>>>
>>> AgentModuleFactory().create('learningmodule', 'modelbasedlearner', planner)





This creates a learning module using the ModelBasedLearner. The parameters for
the learner are appended to the end of the argument list.

Alternatively non-positional arguments can be used:

>>> AgentModuleFactory().create('learningmodule', 'modelbasedlearner', planner=planner)





Methods
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mlpy.agents.modules.AgentModuleFactory.create


	
static AgentModuleFactory.create(_type, *args, **kwargs)

	Create an agent module of the given type.





	Parameters:	_type : str


The agent module type. Valid agent module types:


	followpolicymodule

	The agent follows a given policy: a FollowPolicyModule
is created.



	learningmodule

	The agent learns according to a specified learner: a
LearningModule is created.



	usermodule

	The agent is user controlled via keyboard or PS2 controller:
a UserModule is created.








args : tuple, optional


Positional arguments passed to the class of the given type for
initialization.




kwargs : dict, optional


Non-positional arguments passed to the class of the given type
for initialization.







	Returns:	IAgentModule :


Agent model instance of given type.
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mlpy.agents.modules.IAgentModule


	
class mlpy.agents.modules.IAgentModule

	Bases: mlpy.modules.UniqueModule

Agent module base interface class.

The agent (Agent) uses an agent module, which specifies how
the agent is controlled. Valid agent module types are:



	followpolicymodule

	The agent follows a given policy (FollowPolicyModule)

	learningmodule

	The agent learns according to a specified learner
(LearningModule).

	usermodule

	The agent is user controlled via keyboard or PS2 controller
(UserModule).






Notes

Every class inheriting from IAgentModule must implement get_next_action.

Attributes







	mid
	The module’s unique identifier.





Methods







	choose_action(state)
	Choose the next action the agent will execute.


	cleanup()
	Cleanup the agent module.


	end(experience)
	End the learning agent module.


	init()
	Initialize the agent module.


	is_complete()
	Check if the agent module has completed.


	load(filename)
	Load the state of the module from file.


	save(filename)
	Save the current state of the module to file.


	start()
	“Start an episode.


	step(state)
	Execute the agent module.


	terminate(value)
	Set the termination flag.
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mlpy.agents.modules.IAgentModule.mid


	
IAgentModule.mid

	The module’s unique identifier.





	Returns:	str :


The module’s unique identifier
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mlpy.agents.modules.IAgentModule.choose_action


	
IAgentModule.choose_action(state)

	Choose the next action the agent will execute.





	Parameters:	state : MDPState


The current state the agent is in.







	Returns:	MDPAction :


The next action







	Raises:	NotImplementedError


If the child class does not implement this function.










Notes

This is an abstract method and must be implemented by its deriving class.
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mlpy.agents.modules.IAgentModule.cleanup


	
IAgentModule.cleanup()

	Cleanup the agent module.
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mlpy.agents.modules.IAgentModule.end


	
IAgentModule.end(experience)

	End the learning agent module.





	Parameters:	experience : Experience


The agent’s experience consisting of the previous state, the action performed
in that state, the current state and the reward awarded.
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mlpy.agents.modules.IAgentModule.init


	
IAgentModule.init()

	Initialize the agent module.
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mlpy.agents.modules.IAgentModule.is_complete


	
IAgentModule.is_complete()

	Check if the agent module has completed.





	Returns:	bool :


Whether the agent module has completed or not.
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mlpy.agents.modules.IAgentModule.load


	
IAgentModule.load(filename)

	Load the state of the module from file.





	Parameters:	filename : str


The name of the file to load from.










Notes

This is a class method, it can be accessed without instantiation.
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mlpy.agents.modules.IAgentModule.save


	
IAgentModule.save(filename)

	Save the current state of the module to file.





	Parameters:	filename : str


The name of the file to save to.
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mlpy.agents.modules.IAgentModule.start


	
IAgentModule.start()

	“Start an episode.
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mlpy.agents.modules.IAgentModule.step


	
IAgentModule.step(state)

	Execute the agent module. This method can optionally be overwritten.





	Parameters:	state : MDPState


The current state


















          

      

      

    

  

  
    
    
    mlpy.agents.modules.IAgentModule.terminate
    
    

    
 
  
  

    
      
          
            
  
mlpy.agents.modules.IAgentModule.terminate


	
IAgentModule.terminate(value)

	Set the termination flag.





	Parameters:	value : bool


The value of the termination flag.
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mlpy.agents.modules.LearningModule


	
class mlpy.agents.modules.LearningModule(learner_type, *args, **kwargs)

	Bases: mlpy.agents.modules.IAgentModule

Learning agent module.

The learning agent module allows the agent to learn from passed
experiences.





	Parameters:	learner_type : str


The learning type. Based on the type the appropriate learner module is created.
Valid learning types are:



	qlearner

	The learner performs q-learning, a reinforcement learning variant
(QLearner).



	modelbasedlearner

	The model based learner performs reinforcement learning using the provided planner
and model (ModelBasedLearner).



	apprenticeshiplearner

	The learner performs apprenticeship learning via inverse reinforcement
learning, a method introduced by Abbeel and Ng which strives to imitate
the demonstrations given by an expert
(ApprenticeshipLearner).



	incrapprenticeshiplearner

	The learner incrementally performs apprenticeship learning via inverse
reinforcement learning. Inverse reinforcement learning assumes knowledge
of the underlying model. However, this is not always feasible. The
incremental apprenticeship learner updates its model after every iteration
by executing the current policy
(IncrApprenticeshipLearner).











args : tuple, optional


Positional parameters passed to the learner for initialization. See the appropriate learner
type for more information. Default is None.




kwargs : dict, optional


Non-positional parameters passed to the learner for initialization. See the appropriate learner
type for more information. Default is None.










Attributes







	mid
	The module’s unique identifier.





Methods







	choose_action(state)
	Choose the next action.


	cleanup()
	Cleanup the agent module.


	end(experience)
	End the episode.


	init()
	Initialize the learning agent module.


	is_complete()
	Check if the agent module has completed.


	load(filename)
	Load the state of the module from file.


	save(filename)
	Save the current state of the module to file.


	start()
	“Start an episode.


	step(experience)
	Execute the learner.


	terminate(value)
	Set the termination flag.
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mlpy.agents.modules.LearningModule.mid


	
LearningModule.mid

	The module’s unique identifier.





	Returns:	str :


The module’s unique identifier
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mlpy.agents.modules.LearningModule.choose_action


	
LearningModule.choose_action(state)

	Choose the next action.

The next action the agent will execute is selected based on the current
state and the policy that has been derived by the learner so far.





	Parameters:	state : MDPState


The current state the agent is in.







	Returns:	MDPAction :


The next action
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mlpy.agents.modules.LearningModule.cleanup


	
LearningModule.cleanup()

	Cleanup the agent module.
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mlpy.agents.modules.LearningModule.end


	
LearningModule.end(experience)

	End the episode.

Offline learning is performed at the end of an episode.





	Parameters:	experience : Experience


The agent’s experience consisting of the previous state, the action performed
in that state, the current state and the reward awarded.
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mlpy.agents.modules.LearningModule.init


	
LearningModule.init()

	Initialize the learning agent module.
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mlpy.agents.modules.LearningModule.is_complete


	
LearningModule.is_complete()

	Check if the agent module has completed.





	Returns:	bool :


Whether the agent module has completed or not.
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mlpy.agents.modules.LearningModule.load


	
LearningModule.load(filename)

	Load the state of the module from file.





	Parameters:	filename : str


The name of the file to load from.










Notes

This is a class method, it can be accessed without instantiation.
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mlpy.agents.modules.LearningModule.save


	
LearningModule.save(filename)

	Save the current state of the module to file.





	Parameters:	filename : str


The name of the file to save to.
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mlpy.agents.modules.LearningModule.start


	
LearningModule.start()

	“Start an episode.
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mlpy.agents.modules.LearningModule.step


	
LearningModule.step(experience)

	Execute the learner.

Update models with the current experience (Experience).
Additionally, online learning is performed at this point.





	Parameters:	experience : Experience


The current experience, consisting of previous state and action,
current state and the awarded reward.
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mlpy.agents.modules.LearningModule.terminate


	
LearningModule.terminate(value)

	Set the termination flag.





	Parameters:	value : bool


The value of the termination flag.
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mlpy.agents.modules.FollowPolicyModule


	
class mlpy.agents.modules.FollowPolicyModule(policies)

	Bases: mlpy.agents.modules.IAgentModule

The follow policy agent module.

The follow policy agent module follows a given policy choosing the next action
based on that policy.





	Parameters:	policies : array_like, shape (n, nfeatures, ni)


A list of policies (i.e., action sequences), where n is the
number of policies, nfeatures is the number of action features,
and ni is the sequence length.










Attributes







	mid
	The module’s unique identifier.





Methods







	change_policies(policies)
	Exchange the list of policies.


	choose_action(_)
	Choose the next action.


	cleanup()
	Cleanup the agent module.


	end(experience)
	End the learning agent module.


	init()
	Initialize the follow policy agent module.


	is_complete()
	Check if the agent module has completed.


	load(filename)
	Load the state of the module from file.


	save(filename)
	Save the current state of the module to file.


	start()
	“Start an episode.


	step(state)
	Execute the agent module.


	terminate(value)
	Set the termination flag.
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mlpy.agents.modules.FollowPolicyModule.mid


	
FollowPolicyModule.mid

	The module’s unique identifier.





	Returns:	str :


The module’s unique identifier
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mlpy.agents.modules.FollowPolicyModule.change_policies


	
FollowPolicyModule.change_policies(policies)

	Exchange the list of policies.





	Parameters:	policies : array_like, shape (n, nfeatures, ni)


A list of policies (i.e., action sequences), where n is the
number of policies, nfeatures is the number of action features,
and ni is the sequence length.







	Raises:	IndexError


If the list is empty.
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mlpy.agents.modules.FollowPolicyModule.choose_action


	
FollowPolicyModule.choose_action(_)

	Choose the next action.

The next action the agent will execute is selected based on the current
state and the policy that has been derived by the learner so far.





	Returns:	MDPAction :


The next action
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mlpy.agents.modules.FollowPolicyModule.cleanup


	
FollowPolicyModule.cleanup()

	Cleanup the agent module.
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mlpy.agents.modules.FollowPolicyModule.end


	
FollowPolicyModule.end(experience)

	End the learning agent module.





	Parameters:	experience : Experience


The agent’s experience consisting of the previous state, the action performed
in that state, the current state and the reward awarded.
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mlpy.agents.modules.FollowPolicyModule.init


	
FollowPolicyModule.init()

	Initialize the follow policy agent module.
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mlpy.agents.modules.FollowPolicyModule.is_complete


	
FollowPolicyModule.is_complete()

	Check if the agent module has completed.





	Returns:	bool :


Whether the agent module has completed or not.
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mlpy.agents.modules.FollowPolicyModule.load


	
FollowPolicyModule.load(filename)

	Load the state of the module from file.





	Parameters:	filename : str


The name of the file to load from.










Notes

This is a class method, it can be accessed without instantiation.
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mlpy.agents.modules.FollowPolicyModule.save


	
FollowPolicyModule.save(filename)

	Save the current state of the module to file.





	Parameters:	filename : str


The name of the file to save to.
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mlpy.agents.modules.FollowPolicyModule.start


	
FollowPolicyModule.start()

	“Start an episode.
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mlpy.agents.modules.FollowPolicyModule.step


	
FollowPolicyModule.step(state)

	Execute the agent module. This method can optionally be overwritten.





	Parameters:	state : MDPState


The current state
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mlpy.agents.modules.FollowPolicyModule.terminate


	
FollowPolicyModule.terminate(value)

	Set the termination flag.





	Parameters:	value : bool


The value of the termination flag.
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mlpy.agents.modules.UserModule


	
class mlpy.agents.modules.UserModule(events_map)

	Bases: mlpy.agents.modules.IAgentModule

The user agent module.

With the user agent module the agent is controlled by the user via the
keyboard or a PS2 controller. The mapping of keyboard/joystick keys
to events is given through a configuration file.





	Parameters:	events_map : ConfigMgr


The configuration mapping keyboard/joystick keys to events that
are translated into actions.





	Example:	{
    "keyboard": {
        "down": {
            "pygame.K_ESCAPE": "QUIT",
            "pygame.K_SPACE": [-1.0],
            "pygame.K_LEFT" : [-0.004],
            "pygame.K_RIGHT":  [0.004]
        }
    }
}




















Notes

This agent module is requires the PyGame [http://www.pygame.org/] library.

Attributes







	mid
	The module’s unique identifier.





Methods







	choose_action(_)
	Choose the next action.


	cleanup()
	Exit the agent module.


	end(experience)
	End the learning agent module.


	init()
	Initialize the user agent module.


	is_complete()
	Check if the agent module has completed.


	load(filename)
	Load the state of the module from file.


	save(filename)
	Save the current state of the module to file.


	start()
	“Start an episode.


	step(state)
	Execute the agent module.


	terminate(value)
	Set the termination flag.
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mlpy.agents.modules.UserModule.mid


	
UserModule.mid

	The module’s unique identifier.





	Returns:	str :


The module’s unique identifier
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mlpy.agents.modules.UserModule.choose_action


	
UserModule.choose_action(_)

	Choose the next action.

Return the next action the agent will execute depending on the
key/button pressed.





	Returns:	MDPAction :


The next action


















          

      

      

    

  

  
    
    
    mlpy.agents.modules.UserModule.cleanup
    
    

    
 
  
  

    
      
          
            
  
mlpy.agents.modules.UserModule.cleanup


	
UserModule.cleanup()

	Exit the agent module.









          

      

      

    

  

  
    
    
    mlpy.agents.modules.UserModule.end
    
    

    
 
  
  

    
      
          
            
  
mlpy.agents.modules.UserModule.end


	
UserModule.end(experience)

	End the learning agent module.





	Parameters:	experience : Experience


The agent’s experience consisting of the previous state, the action performed
in that state, the current state and the reward awarded.


















          

      

      

    

  

  
    
    
    mlpy.agents.modules.UserModule.init
    
    

    
 
  
  

    
      
          
            
  
mlpy.agents.modules.UserModule.init


	
UserModule.init()

	Initialize the user agent module.









          

      

      

    

  

  
    
    
    mlpy.agents.modules.UserModule.is_complete
    
    

    
 
  
  

    
      
          
            
  
mlpy.agents.modules.UserModule.is_complete


	
UserModule.is_complete()

	Check if the agent module has completed.





	Returns:	bool :


Whether the agent module has completed or not.


















          

      

      

    

  

  
    
    
    mlpy.agents.modules.UserModule.load
    
    

    
 
  
  

    
      
          
            
  
mlpy.agents.modules.UserModule.load


	
UserModule.load(filename)

	Load the state of the module from file.





	Parameters:	filename : str


The name of the file to load from.










Notes

This is a class method, it can be accessed without instantiation.









          

      

      

    

  

  
    
    
    mlpy.agents.modules.UserModule.save
    
    

    
 
  
  

    
      
          
            
  
mlpy.agents.modules.UserModule.save


	
UserModule.save(filename)

	Save the current state of the module to file.





	Parameters:	filename : str


The name of the file to save to.


















          

      

      

    

  

  
    
    
    mlpy.agents.modules.UserModule.start
    
    

    
 
  
  

    
      
          
            
  
mlpy.agents.modules.UserModule.start


	
UserModule.start()

	“Start an episode.









          

      

      

    

  

  
    
    
    mlpy.agents.modules.UserModule.step
    
    

    
 
  
  

    
      
          
            
  
mlpy.agents.modules.UserModule.step


	
UserModule.step(state)

	Execute the agent module. This method can optionally be overwritten.





	Parameters:	state : MDPState


The current state


















          

      

      

    

  

  
    
    
    mlpy.agents.modules.UserModule.terminate
    
    

    
 
  
  

    
      
          
            
  
mlpy.agents.modules.UserModule.terminate


	
UserModule.terminate(value)

	Set the termination flag.





	Parameters:	value : bool


The value of the termination flag.


















          

      

      

    

  

  
    
    
    mlpy.agents.world.WorldObject
    
    

    
 
  
  

    
      
          
            
  
mlpy.agents.world.WorldObject


	
class mlpy.agents.world.WorldObject

	Bases: mlpy.modules.Module

The world object base class.

The world object base class keeps track of the location of the
object and its level of confidence for the information based on
when the object was last seen.

Notes

All world objects should derive from this class.


Todo

Update the location based on localization.



Attributes







	confidence
	The level of confidence of the object’s information based on when the object was last seen.











	location
	(Points3D) The objects current location.


	timestamp
	(float) The timestamp the object was last seen (the image was captured).





Methods







	enter(t)
	Enter the world object.


	exit()
	Perform cleanup tasks and exit the module.


	init()
	Initialize the module.


	load(filename)
	Load the state of the module from file.


	save(filename)
	Save the current state of the module to file.


	update(dt)
	Update the world object based on the elapsed time.


	update_confidence()
	Update the level of confidence.













          

      

      

    

  

  
    
    
    mlpy.agents.world.WorldObject.confidence
    
    

    
 
  
  

    
      
          
            
  
mlpy.agents.world.WorldObject.confidence


	
WorldObject.confidence

	The level of confidence of the object’s information based on
when the object was last seen.





	Returns:	float :


The level of confidence.


















          

      

      

    

  

  
    
    
    mlpy.agents.world.WorldObject.enter
    
    

    
 
  
  

    
      
          
            
  
mlpy.agents.world.WorldObject.enter


	
WorldObject.enter(t)

	Enter the world object.





	Parameters:	t : float


The current time (sec)


















          

      

      

    

  

  
    
    
    mlpy.agents.world.WorldObject.exit
    
    

    
 
  
  

    
      
          
            
  
mlpy.agents.world.WorldObject.exit


	
WorldObject.exit()

	Perform cleanup tasks and exit the module.









          

      

      

    

  

  
    
    
    mlpy.agents.world.WorldObject.init
    
    

    
 
  
  

    
      
          
            
  
mlpy.agents.world.WorldObject.init


	
WorldObject.init()

	Initialize the module.









          

      

      

    

  

  
    
    
    mlpy.agents.world.WorldObject.load
    
    

    
 
  
  

    
      
          
            
  
mlpy.agents.world.WorldObject.load


	
WorldObject.load(filename)

	Load the state of the module from file.





	Parameters:	filename : str


The name of the file to load from.










Notes

This is a class method, it can be accessed without instantiation.









          

      

      

    

  

  
    
    
    mlpy.agents.world.WorldObject.save
    
    

    
 
  
  

    
      
          
            
  
mlpy.agents.world.WorldObject.save


	
WorldObject.save(filename)

	Save the current state of the module to file.





	Parameters:	filename : str


The name of the file to save to.


















          

      

      

    

  

  
    
    
    mlpy.agents.world.WorldObject.update
    
    

    
 
  
  

    
      
          
            
  
mlpy.agents.world.WorldObject.update


	
WorldObject.update(dt)

	Update the world object based on the elapsed time.





	Parameters:	dt : float


The elapsed time (sec)


















          

      

      

    

  

  
    
    
    mlpy.agents.world.WorldObject.update_confidence
    
    

    
 
  
  

    
      
          
            
  
mlpy.agents.world.WorldObject.update_confidence


	
WorldObject.update_confidence()

	Update the level of confidence.

Based on when the object was last seen, the level of confidence
for the information available on the object is update.









          

      

      

    

  

  
    
    
    mlpy.agents.world.WorldModel
    
    

    
 
  
  

    
      
          
            
  
mlpy.agents.world.WorldModel


	
class mlpy.agents.world.WorldModel

	Bases: mlpy.modules.Module

The world model.

The world model manages the world objects of type WorldObject by ensuring
that the objects are updated with the latest information at every time step of the
program loop. Furthermore, information of the world objects can be accessed from
the world model.

Notes

The world module follows the singleton design pattern (Singleton),
ensuring only one instances of the world module exist. This allows for accessing the information of
the world model from anywhere in the program.

Examples

>>> from mlpy.agents.world import WorldModel, WorldObject
>>> WorldModel().add_object("ball", WorldObject)





>>> from mlpy.agents.world import WorldModel
>>> ball = WorldModel().get_object("ball")





Attributes







	mid
	The module’s unique identifier.





Methods







	add_object(name,
  
    
    
    mlpy.agents.world.WorldModel.mid
    
    

    
 
  
  

    
      
          
            
  
mlpy.agents.world.WorldModel.mid


	
WorldModel.mid

	The module’s unique identifier.





	Returns:	str :


The module’s unique identifier


















          

      

      

    

  

  
    
    
    mlpy.agents.world.WorldModel.add_object
    
    

    
 
  
  

    
      
          
            
  
mlpy.agents.world.WorldModel.add_object


	
WorldModel.add_object(name, obj)

	Add a world object.





	Parameters:	name : str


The identifier of the world object.




obj : WorldObject


The world object instance.







	Raises:	AttributeError


If an world object with the given name has already been registered.


















          

      

      

    

  

  
    
    
    mlpy.agents.world.WorldModel.enter
    
    

    
 
  
  

    
      
          
            
  
mlpy.agents.world.WorldModel.enter


	
WorldModel.enter(t)

	Enter the world model.





	Parameters:	t : float


The current time (sec)


















          

      

      

    

  

  
    
    
    mlpy.agents.world.WorldModel.exit
    
    

    
 
  
  

    
      
          
            
  
mlpy.agents.world.WorldModel.exit


	
WorldModel.exit()

	Perform cleanup tasks and exit the module.









          

      

      

    

  

  
    
    
    mlpy.agents.world.WorldModel.get_object
    
    

    
 
  
  

    
      
          
            
  
mlpy.agents.world.WorldModel.get_object


	
WorldModel.get_object(name)

	Returns the object with the given name.





	Parameters:	name : str


The identifier of the world object.







	Returns:	WorldObject :


The world object


















          

      

      

    

  

  
    
    
    mlpy.agents.world.WorldModel.init
    
    

    
 
  
  

    
      
          
            
  
mlpy.agents.world.WorldModel.init


	
WorldModel.init()

	Initialize the module.









          

      

      

    

  

  
    
    
    mlpy.agents.world.WorldModel.load
    
    

    
 
  
  

    
      
          
            
  
mlpy.agents.world.WorldModel.load


	
WorldModel.load(filename)

	Load the state of the module from file.





	Parameters:	filename : str


The name of the file to load from.










Notes

This is a class method, it can be accessed without instantiation.









          

      

      

    

  

  
    
    
    mlpy.agents.world.WorldModel.save
    
    

    
 
  
  

    
      
          
            
  
mlpy.agents.world.WorldModel.save


	
WorldModel.save(filename)

	Save the current state of the module to file.





	Parameters:	filename : str


The name of the file to save to.


















          

      

      

    

  

  
    
    
    mlpy.agents.world.WorldModel.update
    
    

    
 
  
  

    
      
          
            
  
mlpy.agents.world.WorldModel.update


	
WorldModel.update(dt)

	Update all world objects.

The world objects are updated at each time step of the program loop.





	Parameters:	dt : float


The elapsed time (sec)


















          

      

      

    

  

  
    
    
    mlpy.agents.fsm.Event
    
    

    
 
  
  

    
      
          
            
  
mlpy.agents.fsm.Event


	
class mlpy.agents.fsm.Event(name, state=None, machine=None, delay=None, *args, **kwargs)

	Bases: object [https://docs.python.org/2/library/functions.html#object]

Transition event definition.

When transitioning from a source state to a destination state
a transition event is fired.





	Parameters:	name : str


Name of the event.




state : FSMState, optional


The current state.




machine : StateMachine, optional


Reference to the state machine.




delay : int, optional


The amount of time (milliseconds) by which checking
this event is delayed. Default is 0.




args : tuple, optional


Positional parameters passed to the next state.




kwargs : dict, optional


Non-positional parameters passed to the next state.










Methods







	ready()
	Check if the event is ready.













          

      

      

    

  

  
    
    
    mlpy.agents.fsm.Event.ready
    
    

    
 
  
  

    
      
          
            
  
mlpy.agents.fsm.Event.ready


	
Event.ready()

	Check if the event is ready.

Check if the event has waited the requested amount of time.
If so, the event fires.









          

      

      

    

  

  
    
    
    mlpy.agents.fsm.EmptyEvent
    
    

    
 
  
  

    
      
          
            
  
mlpy.agents.fsm.EmptyEvent


	
class mlpy.agents.fsm.EmptyEvent(state=None, machine=None, delay=None, *args, **kwargs)

	Bases: mlpy.agents.fsm.Event

A no-op transition event.

A no-op transition event does nothing when it is fired; i.e. it stays in
the same state without transitioning.





	Parameters:	state : FSMState, optional


The current state.




machine : StateMachine, optional


Reference to the state machine.




delay : int, optional


The amount of time (milliseconds) by which checking
this event is delayed. Default is 0.




args : tuple, optional


Positional parameters passed to the next state.




kwargs : dict, optional


Non-positional parameters passed to the next state.










Methods







	ready()
	Check if the event is ready.













          

      

      

    

  

  
    
    
    mlpy.agents.fsm.EmptyEvent.ready
    
    

    
 
  
  

    
      
          
            
  
mlpy.agents.fsm.EmptyEvent.ready


	
EmptyEvent.ready()

	Check if the event is ready.

Check if the event has waited the requested amount of time.
If so, the event fires.









          

      

      

    

  

  
    
    
    mlpy.agents.fsm.FSMState
    
    

    
 
  
  

    
      
          
            
  
mlpy.agents.fsm.FSMState


	
class mlpy.agents.fsm.FSMState

	Bases: mlpy.modules.Module

State base class.

A state of the finite state machine.

Attributes







	mid
	The module’s unique identifier.


	name
	Name of the state.





Methods







	enter(t,
  
    
    
    mlpy.agents.fsm.FSMState.mid
    
    

    
 
  
  

    
      
          
            
  
mlpy.agents.fsm.FSMState.mid


	
FSMState.mid

	The module’s unique identifier.





	Returns:	str :


The module’s unique identifier


















          

      

      

    

  

  
    
    
    mlpy.agents.fsm.FSMState.name
    
    

    
 
  
  

    
      
          
            
  
mlpy.agents.fsm.FSMState.name


	
FSMState.name

	Name of the state.





	Returns:	str :


The state’s name.


















          

      

      

    

  

  
    
    
    mlpy.agents.fsm.FSMState.enter
    
    

    
 
  
  

    
      
          
            
  
mlpy.agents.fsm.FSMState.enter


	
FSMState.enter(t, *args, **kwargs)

	MDPState initialization.





	Parameters:	t : float


The current time (sec)


















          

      

      

    

  

  
    
    
    mlpy.agents.fsm.FSMState.exit
    
    

    
 
  
  

    
      
          
            
  
mlpy.agents.fsm.FSMState.exit


	
FSMState.exit()

	Perform cleanup tasks.









          

      

      

    

  

  
    
    
    mlpy.agents.fsm.FSMState.init
    
    

    
 
  
  

    
      
          
            
  
mlpy.agents.fsm.FSMState.init


	
FSMState.init()

	Initialize the module.









          

      

      

    

  

  
    
    
    mlpy.agents.fsm.FSMState.load
    
    

    
 
  
  

    
      
          
            
  
mlpy.agents.fsm.FSMState.load


	
FSMState.load(filename)

	Load the state of the module from file.





	Parameters:	filename : str


The name of the file to load from.










Notes

This is a class method, it can be accessed without instantiation.









          

      

      

    

  

  
    
    
    mlpy.agents.fsm.FSMState.save
    
    

    
 
  
  

    
      
          
            
  
mlpy.agents.fsm.FSMState.save


	
FSMState.save(filename)

	Save the current state of the module to file.





	Parameters:	filename : str


The name of the file to save to.


















          

      

      

    

  

  
    
    
    mlpy.agents.fsm.FSMState.update
    
    

    
 
  
  

    
      
          
            
  
mlpy.agents.fsm.FSMState.update


	
FSMState.update(dt)

	Update the state.

Update the state and handle state transitions based on events.





	Parameters:	dt : float


The elapsed time (sec)







	Returns:	Event :


The transition event.


















          

      

      

    

  

  
    
    
    mlpy.agents.fsm.Transition
    
    

    
 
  
  

    
      
          
            
  
mlpy.agents.fsm.Transition


	
class mlpy.agents.fsm.Transition(source, dest, conditions=None, before=None, after=None)

	Bases: object [https://docs.python.org/2/library/functions.html#object]

Transition class.

Each transition contains a source and a destination state.
Furthermore, conditions for transitioning and callbacks before
and after transitioning can be specified.





	Parameters:	source : str


The source state.




dest : str


The destination state.




conditions : list[callable]


The transition is only executed once the condition(s)
have been met.




before : callable


Callback function to be called before exiting the
source state.




after : callable


Callback function to be called after entering the
destination state.










Methods







	execute(event)
	Execute the transition.













          

      

      

    

  

  
    
    
    mlpy.agents.fsm.Transition.execute
    
    

    
 
  
  

    
      
          
            
  
mlpy.agents.fsm.Transition.execute


	
Transition.execute(event)

	Execute the transition.

The transition is only executed, if all conditions are met.





	Parameters:	event : Event


The transition event.







	Returns:	bool :


Whether the transition was executed or not.


















          

      

      

    

  

  
    
    
    mlpy.agents.fsm.OnUpdate
    
    

    
 
  
  

    
      
          
            
  
mlpy.agents.fsm.OnUpdate


	
class mlpy.agents.fsm.OnUpdate(source, onupdate=None, conditions=None)

	Bases: object [https://docs.python.org/2/library/functions.html#object]

OnUpdate class.

On update of the current state, a callback can be specified
which will be called if the conditions have been met.





	Parameters:	source : str


The source state.




onupdate: callable


The callback function to be called




conditions : list[callable]


The condition(s) which have to be met in order for the
callback to be called.










Methods







	execute(machine)
	Execute the callback.













          

      

      

    

  

  
    
    
    mlpy.agents.fsm.OnUpdate.execute
    
    

    
 
  
  

    
      
          
            
  
mlpy.agents.fsm.OnUpdate.execute


	
OnUpdate.execute(machine)

	Execute the callback.

The callbacks are only called if all conditions are met.





	Parameters:	machine : StateMachine


Reference to the state machine.


















          

      

      

    

  

  
    
    
    mlpy.agents.fsm.StateMachine
    
    

    
 
  
  

    
      
          
            
  
mlpy.agents.fsm.StateMachine


	
class mlpy.agents.fsm.StateMachine(states=None, initial=None, transitions=None, onupdate=None)

	Bases: mlpy.modules.Module

The finite state machine.

The finite state machine handles state transitions,
by triggering events. Events can also be fired from
outside the state machine to force a transition.





	Parameters:	states : FSMState | list[FSMState], optional


A list of states.




initial : str, optional


The initial state.




transitions : list[dict] | list[list], optional


Transition information.




onupdate : list[dict] | list[list], optional


Callback information to be executed on update.










Attributes







	current_state
	The current event.


	mid
	The module’s unique identifier.





Methods







	add_onupdate(source[,
  
    
    
    mlpy.agents.fsm.StateMachine.current_state
    
    

    
 
  
  

    
      
          
            
  
mlpy.agents.fsm.StateMachine.current_state


	
StateMachine.current_state

	The current event.





	Returns:	FSMState :


the current state.


















          

      

      

    

  

  
    
    
    mlpy.agents.fsm.StateMachine.mid
    
    

    
 
  
  

    
      
          
            
  
mlpy.agents.fsm.StateMachine.mid


	
StateMachine.mid

	The module’s unique identifier.





	Returns:	str :


The module’s unique identifier


















          

      

      

    

  

  
    
    
    mlpy.agents.fsm.StateMachine.add_onupdate
    
    

    
 
  
  

    
      
          
            
  
mlpy.agents.fsm.StateMachine.add_onupdate


	
StateMachine.add_onupdate(source, onupdate=None, conditions=None)

	Add a callback to be called on update.





	Parameters:	source : str


The state for which the callback will be triggered.




onupdate : callable


The callback function.




conditions : list[callable]


The conditions that must be met in order to execute the callback.







	Raises:	ValueError


If the source is not a registered state.










Notes

By setting source to *, the callbacks will be called for all states.









          

      

      

    

  

  
    
    
    mlpy.agents.fsm.StateMachine.add_states
    
    

    
 
  
  

    
      
          
            
  
mlpy.agents.fsm.StateMachine.add_states


	
StateMachine.add_states(states)

	Add new state(s) to the managed states.





	Parameters:	states : FSMState | list[FSMState]


The state(s) to be added.


















          

      

      

    

  

  
    
    
    mlpy.agents.fsm.StateMachine.add_transition
    
    

    
 
  
  

    
      
          
            
  
mlpy.agents.fsm.StateMachine.add_transition


	
StateMachine.add_transition(event, source, dest, conditions=None, before=None, after=None)

	Add a transition from a source state to a destination state.





	Parameters:	event : str


The event driving the transition.




source : str


The source state.




dest : str


The destination state.




conditions : list[callable]


The conditions that must be met for transition
to execute.




before : callable


Callback function to be called before exiting the
source state.




after : callable


Callback function to be called after entering the
source state.







	Raises:	ValueError


If the source or the destination is not a registered state.










Notes

By setting source to *, the callbacks will be called for all states.









          

      

      

    

  

  
    
    
    mlpy.agents.fsm.StateMachine.clear_events
    
    

    
 
  
  

    
      
          
            
  
mlpy.agents.fsm.StateMachine.clear_events


	
StateMachine.clear_events(state_name=None)

	Clear all events.

If state_name is given, the events are only cleared for
the given state.





	Parameters:	state_name : str


The name of the state for which to clear all events.
If None all events are removed. Default is None.


















          

      

      

    

  

  
    
    
    mlpy.agents.fsm.StateMachine.enter
    
    

    
 
  
  

    
      
          
            
  
mlpy.agents.fsm.StateMachine.enter


	
StateMachine.enter(t)

	Enter the current state.





	Parameters:	t : float


The current time (sec)


















          

      

      

    

  

  
    
    
    mlpy.agents.fsm.StateMachine.exit
    
    

    
 
  
  

    
      
          
            
  
mlpy.agents.fsm.StateMachine.exit


	
StateMachine.exit()

	Exit the finite state machine.









          

      

      

    

  

  
    
    
    mlpy.agents.fsm.StateMachine.get_state
    
    

    
 
  
  

    
      
          
            
  
mlpy.agents.fsm.StateMachine.get_state


	
StateMachine.get_state(state)

	Return the FSMState instance with the given name.





	Parameters:	state : str


The name of the state to retrieve.







	Returns:	FSMState :


The state.







	Raises:	ValueError


If the state is not a registered state.


















          

      

      

    

  

  
    
    
    mlpy.agents.fsm.StateMachine.init
    
    

    
 
  
  

    
      
          
            
  
mlpy.agents.fsm.StateMachine.init


	
StateMachine.init()

	Initialize the module.









          

      

      

    

  

  
    
    
    mlpy.agents.fsm.StateMachine.load
    
    

    
 
  
  

    
      
          
            
  
mlpy.agents.fsm.StateMachine.load


	
StateMachine.load(filename)

	Load the state of the module from file.





	Parameters:	filename : str


The name of the file to load from.










Notes

This is a class method, it can be accessed without instantiation.









          

      

      

    

  

  
    
    
    mlpy.agents.fsm.StateMachine.load_from_file
    
    

    
 
  
  

    
      
          
            
  
mlpy.agents.fsm.StateMachine.load_from_file


	
StateMachine.load_from_file(owner, filename, **kwargs)

	Load the FSM from file.

Read the information of the state machine from
file. The file contains information of the states,
transitions and callback function.





	Parameters:	owner : object


Reference to the object owning the FSM.




filename : str


The name of the file containing the FSM
configuration information.




kwargs : dict


Non-positional arguments match with configuration
parameters during state creation.










Notes

The FSM setup can be specified via a configuration file in .json
format. The configuration file must follow a specific format.

The configuration file must contain the absolute path to the module
containing the implementation of each state. Additionally, the configuration
file must contain the name of the initial state, a list of states, their
transitions, and information of the onupdate callback functions.





	Example:	A skeleton configuration with two states named “<initial>” and “<next>” and one
simple transition between them named “<event>”. The implementation of the states
are defined in the file specified in “Module”.

{
    "Module": "absolute/path/to/the/fsm/states.py",
    "States": [
        "<initial>",
        "<next>"
    ],
    "Initial": "<initial>",
    "Transitions": [
        {"source": "<initial>", "event": "<event>", "dest": "<next>"},
        {"source": "<next>", "event": "<event2>", "dest": "<initial>"}
    ],
    "OnUpdate": [
    ]
}





If the states have initialization parameters these can be specified as follows:

{
    "States": [
        {"<initial>": {
            "args": "motion",
            "kwargs": {"support_leg": "right"}
        }}
    ]
}





This lets the FSM know that the state “<initial>” has two parameters. The positional
arguments (specified in args) are compared to non-positional arguments in kwargs passed to
load_from_file. If a match exists, the value of the match is passed as argument. If no
match exist the value in “args” is send directly to the state. Multiple positional arguments
can be specified by adding them in a list: [“arg1”, “arg2”, ...]. The non-positional arguments
are send as is to the state.

To specify callback functions before and after transitioning from a source to the destination
the following formats are available:

{
    "Transitions": [
        {"source": "<initial>", "event": "<event>", "dest": "<next>",
            "before": {"model": "<ClassName>", "func": "<FuncName>"},
            "after": {"model": "<ClassName>", "func": "<FuncName>"}},
        {"source": "<next>", "event": "<event2>", "dest": "<initial>",
            "before": "<FuncName>",
            "after": "<FuncName>"}
    ]
}





It is also possible to define conditions on the transitions, such that a transition
between states is only performed when the condition(s) are met:

{
    "Transitions": [
        {"source": "<initial>", "event": "<event>", "dest": "<next>",
            "conditions": ["lambda x: not x._motion.is_running",
                           "FuncName"]
            "before": {"model": "<ClassName>", "func": "<FuncName>"},
            "after": {"model": "<ClassName>", "func": "<FuncName>"}},
        {"source": "<next>", "event": "<event2>", "dest": "<initial>",
            "conditions": "FuncName"
            "before": "<FuncName>",
            "after": "<FuncName>"}
    ]
}





It is also possible to add a transition to every state by using *:

{
    "Transitions": [
        {"source": "*", "event": "<event>", "dest": "*"},
    ]
}





This statement means that “<event>” is a valid event from every state to every
other state.

To identify the onupdate callback functions use the following format:

{
    "OnUpdate": [
        {"source": "<initial>", "conditions": ["lambda x: not x._motion.is_running",
                                               "FuncName"]
            "onupdate": {"model": "<ClassName>", "func": "<FuncName>"}},
    ]
}





This lets the FSM know to call the function specified in “onupdate” when in state
“<initial>” when the conditions are met. The conditions are optional. Also, instead
of calling a class function a lambda or other function can be called here.
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StateMachine.post_event(e, *args, **kwargs)

	An event is added to the events list.

The first event that meets all the conditions will be executed.





	Parameters:	e : str | Event


The event




args : tuple, optional


Positional parameters send to the next state.




kwargs : dict, optional


Non-positional parameters send to the next state.







	Raises:	ValueError


If the event e is not a string or an instance of Event.




ValueError


If event e is not a registered transition event or the event
is not registered for the current state.
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StateMachine.save(filename)

	Save the current state of the module to file.





	Parameters:	filename : str


The name of the file to save to.
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StateMachine.set_state(state)

	Set the current state.





	Parameters:	state : str or FSMState


The (name of the) state.







	Raises:	ValueError


If the state is not a string or an instance of FSMState.
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StateMachine.update(dt)

	Update state and handle event transitions.





	Parameters:	dt : float


The elapsed time (sec)
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This modules.


Array







	accum
	An accumulation function similar to Matlab’s accumarray function.


	normalize
	Normalize the input array to sum to 1.


	nunique
	Efficiently count the unique elements of x along the given axis.








I/O







	import_module_from_path
	Import a module from a file path and return the module object.


	load_from_file
	Load data from file.


	save_to_file
	Saves data to file.


	is_pickle
	Check if the file with the given name is pickle [https://docs.python.org/2/library/pickle.html#module-pickle] encoded.


	txt2pickle
	Converts a text file into a pickle [https://docs.python.org/2/library/pickle.html#module-pickle] encoded file.








Data structures







	Array
	The managed array class.


	Point2D
	The 2d-point class.


	Point3D
	The 3d-point class.


	Vector3D
	The 3d-vector class.


	Queue
	The abstract queue base class.


	FIFOQueue
	The first-in-first-out (FIFO) queue.


	PriorityQueue
	The priority queue.








Data sets







	DataSet
	The data set.








Miscellaneous







	remove_key
	Safely remove the key from the dictionary.


	listify
	Ensure that the object obj is of type list.


	stdout_redirected
	Preventing a C shared library to print on stdout.


	columnize
	Pretty print a table in tabular format a row at a time.








Plotting







	Arrow3D
	Create a new Mock object.
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mlpy.auxiliary.array.accum(accmap, a, func=None, size=None, fill_value=0, dtype=None)

	An accumulation function similar to Matlab’s accumarray function.





	Parameters:	accmap : array_like


This is the “accumulation map”.  It maps input (i.e. indices into
a) to their destination in the output array.  The first a.ndim
dimensions of accmap must be the same as a.shape.  That is,
accmap.shape[:a.ndim] must equal a.shape.  For example, if a
has shape (15,4), then accmap.shape[:2] must equal (15,4).  In this
case accmap[i,j] gives the index into the output array where
element (i,j) of a is to be accumulated.  If the output is, say,
a 2D, then accmap must have shape (15,4,2).  The value in the
last dimension give indices into the output array. If the output is
1D, then the shape of accmap can be either (15,4) or (15,4,1)




a : array_like or float or int


The input data to be accumulated.




func : callable or None


The accumulation function.  The function will be passed a list
of values from a to be accumulated.
If None, numpy.sum is assumed.




size : array_like or tuple


The size of the output array.  If None, the size will be determined
from accmap.




fill_value : scalar


The default value for elements of the output array.




dtype : dtype


The data type of the output array.  If None, the data type of
a is used.







	Returns:	array_like :


The accumulated results.

The shape of out is size if size is given.  Otherwise the
shape is determined by the (lexicographically) largest indices of
the output found in accmap.










Examples

>>> from numpy import array, prod, float64
>>> a = array([[1,2,3],[4,-1,6],[-1,8,9]])
>>> a
array([[ 1,  2,  3],
       [ 4, -1,  6],
       [-1,  8,  9]])





Sum the diagonals:

>>> accmap = array([[0,1,2],[2,0,1],[1,2,0]])
>>> s = accum(accmap, a)
array([9, 7, 15])





A 2D output, from sub-arrays with shapes and positions like this:


[ (2,2) (2,1)]

[ (1,2) (1,1)]



>>> accmap = array([
...     [[0,0],[0,0],[0,1]],
...     [[0,0],[0,0],[0,1]],
...     [[1,0],[1,0],[1,1]],
... ])





Accumulate using a product:

>>> accum(accmap, a, func=prod, dtype=float64)
array([[ -8.,  18.],
       [ -8.,   9.]])





Same accmap, but create an array of lists of values:

>>> accum(accmap, a, func=lambda x: x, dtype='O')
array([[[1, 2, 4, -1], [3, 6]],
       [[-1, 8], [9]]], dtype=object)






Note

Adapted from


Project: Code from SciPy Cookbook [http://wiki.scipy.org/Cookbook/AccumarrayLike].

Code author: Warren Weckesser

License: CC-Wiki [http://creativecommons.org/licenses/by-sa/3.0/]
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mlpy.auxiliary.array.normalize(a, axis=None, return_scale=False)

	Normalize the input array to sum to 1.





	Parameters:	a : array_like, shape (nsamples, nfeatures)


Non-normalized input data array.




axis : int


Dimension along which normalization is performed.







	Returns:	array_like, shape (nsamples, nfeatures) :


An array with values normalized (summing to 1) along the
prescribed axis.










Examples

>>>






Attention

The input array a is modified inplace.
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mlpy.auxiliary.array.nunique(x, axis=None)

	Efficiently count the unique elements of x along the given axis.





	Parameters:	x : array_like


The array for which to count the unique elements.




axis : int


Dimension along which to count the unique elements.







	Returns:	int or array_like :


The number of unique elements along the given axis.










Examples

>>>






Note

Ported from Matlab:


Project: Probabilistic Modeling Toolkit for Matlab/Octave [https://github.com/probml/pmtk3].

Copyright (2010) Kevin Murphy and Matt Dunham

License: MIT [https://github.com/probml/pmtk3/blob/5fefd068a2e84ae508684d3e4750bd72a4164ba0/license.txt]
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mlpy.auxiliary.io.import_module_from_path(full_path, global_name)

	Import a module from a file path and return the module object.

Allows one to import from anywhere, something __import__ [https://docs.python.org/2/library/functions.html#__import__] does not do.
The module is added to sys.modules [https://docs.python.org/2/library/sys.html#sys.modules] as global_name.





	Parameters:	full_path : str


The absolute path to the module .py file




global_name : str


The name assigned to the module in sys.modules [https://docs.python.org/2/library/sys.html#sys.modules]. To avoid
confusion, the global_name should be the same as the variable to which
you’re assigning the returned module.










Examples

>>> from mlpy.auxiliary.io import import_module_from_path






Note


Project: Code from Trigger [https://github.com/trigger/trigger].

Copyright (c) 2006-2012, AOL Inc.

License: BSD [https://github.com/trigger/trigger/blob/develop/LICENSE.rst]
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mlpy.auxiliary.io.load_from_file(filename, import_modules=None)

	Load data from file.

Different formats are supported.





	Parameters:	filename : str


Name of the file to load data from.




import_modules : str or list


List of modules that may be required by the data
that need to be imported.







	Returns:	dict or list :


The loaded data. If any errors occur, None is returned.
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mlpy.auxiliary.io.save_to_file(filename, data)

	Saves data to file.

The data can be a dictionary or an object’s
state and is saved in pickle [https://docs.python.org/2/library/pickle.html#module-pickle] format.





	Parameters:	filename : str


Name of the file to which to save the data to.




data : dict or object


The data to be saved.
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mlpy.auxiliary.io.is_pickle(filename)

	Check if the file with the given name is pickle [https://docs.python.org/2/library/pickle.html#module-pickle] encoded.





	Parameters:	filename : str


The name of the file to check.







	Returns:	bool :


Whether the file is pickle [https://docs.python.org/2/library/pickle.html#module-pickle] encoded or not.
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mlpy.auxiliary.io.txt2pickle(filename, new_filename=None, func=None)

	Converts a text file into a pickle [https://docs.python.org/2/library/pickle.html#module-pickle] encoded file.





	Parameters:	filename : str


The name of the file to encode.




new_filename : str


New file name to which the encoded data is saved to.




func : callable


A data encoding helper function.







	Returns:	str :


The name of the file to which the encoded data was saved to.
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class mlpy.auxiliary.datastructs.Array(size)

	Bases: object [https://docs.python.org/2/library/functions.html#object]

The managed array class.

The managed array class pre-allocates memory to the given size
automatically resizing as needed.





	Parameters:	size : int


The size of the array.










Examples

>>> a = Array(5)
>>> a[0] = 3
>>> a[1] = 6





Retrieving an elements:

>>> a[0]
3
>>> a[2]
0





Finding the length of the array:

>>> len(a)
2
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class mlpy.auxiliary.datastructs.Point2D(x=0.0, y=0.0)

	Bases: object [https://docs.python.org/2/library/functions.html#object]

The 2d-point class.

The 2d-point class is a container for positions
in a 2d-coordinate system.





	Parameters:	x : float, optional


The x-position in a 2d-coordinate system. Default is 0.0.




y : float, optional


The y-position in a 2d-coordinate system. Default is 0.0.










Attributes







	x
	(float) The x-position in a 2d-coordinate system.


	y
	(float) The y-position in a 2d-coordinate system.
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class mlpy.auxiliary.datastructs.Point3D(x=0.0, y=0.0, z=0.0)

	Bases: object [https://docs.python.org/2/library/functions.html#object]

The 3d-point class.

The 3d-point class is a container for positions
in a 3d-coordinate system.





	Parameters:	x : float, optional


The x-position in a 2d-coordinate system. Default is 0.0.




y : float, optional


The y-position in a 2d-coordinate system. Default is 0.0.




z : float, optional


The z-position in a 3d-coordinate system. Default is 0.0.










Attributes







	x
	(float) The x-position in a 2d-coordinate system.


	y
	(float) The y-position in a 2d-coordinate system.


	z
	(float) The z-position in a 3d-coordinate system.
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class mlpy.auxiliary.datastructs.Vector3D(x=0.0, y=0.0, z=0.0)

	Bases: mlpy.auxiliary.datastructs.Point3D

The 3d-vector class.


Todo

Implement vector functionality.







	Parameters:	x : float, optional


The x-position in a 2d-coordinate system. Default is 0.0.




y : float, optional


The y-position in a 2d-coordinate system. Default is 0.0.




z : float, optional


The z-position in a 3d-coordinate system. Default is 0.0.










Attributes







	x
	(float) The x-position in a 2d-coordinate system.


	y
	(float) The y-position in a 2d-coordinate system.


	z
	(float) The z-position in a 3d-coordinate system.
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class mlpy.auxiliary.datastructs.Queue

	Bases: object [https://docs.python.org/2/library/functions.html#object]

The abstract queue base class.

The queue class handles core functionality common for
any type of queue. All queues inherit from the queue
base class.


See also

FIFOQueue, PriorityQueue



Methods







	empty()
	Check if the queue is empty.


	extend(items)
	Extend the queue by a number of elements.


	get(item)
	Return the element in the queue identical to item.


	pop()
	Pop an element from the queue.


	push(item)
	Push a new element on the queue


	remove(item)
	Remove an element from the queue.
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Queue.empty()

	Check if the queue is empty.





	Returns:	bool :


Whether the queue is empty.
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Queue.extend(items)

	Extend the queue by a number of elements.





	Parameters:	items : list


A list of items.
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Queue.get(item)

	Return the element in the queue identical to item.





	Parameters:	item :


The element to search for.







	Returns:	The element in the queue identical to item. If the element

was not found, None is returned.
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Queue.pop()

	Pop an element from the queue.
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Queue.push(item)

	Push a new element on the queue





	Parameters:	item :


The element to push on the queue
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Queue.remove(item)

	Remove an element from the queue.





	Parameters:	item :


The element to remove.
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class mlpy.auxiliary.datastructs.FIFOQueue

	Bases: mlpy.auxiliary.datastructs.Queue

The first-in-first-out (FIFO) queue.

In a FIFO queue the first element added to the queue
is the first element to be removed.


See also

PriorityQueue



Examples

>>> q = FIFOQueue()
>>> q.push(5)
>>> q.extend([1, 3, 7])
>>> print q
[5, 1, 3, 7]





Retrieving an element:

>>> q.pop()
5





Removing an element:

>>> q.remove(3)
>>> print q
[1, 7]





Get the element in the queue identical to the given item:

>>> q.get(7)
7





Check if the queue is empty:

>>> q.empty()
False





Loop over the elements in the queue:

>>> for x in q:
>>>     print x
1
7





Check if an element is in the queue:

>>> if 7 in q:
>>>     print "yes"
yes





Methods







	empty()
	Check if the queue is empty.


	extend(items)
	Append a list of elements at the end of the queue.


	get(item)
	Return the element in the queue identical to item.


	pop()
	Return the element at the front of the queue.


	push(item)
	Push an element to the end of the queue.


	remove(item)
	Remove an element from the queue.
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FIFOQueue.empty()

	Check if the queue is empty.





	Returns:	bool :


Whether the queue is empty.
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FIFOQueue.extend(items)

	Append a list of elements at the end of the queue.





	Parameters:	items : list


List of elements.
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FIFOQueue.get(item)

	Return the element in the queue identical to item.





	Parameters:	item :


The element to search for.







	Returns:	The element in the queue identical to item. If the element

was not found, None is returned.
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FIFOQueue.pop()

	Return the element at the front of the queue.





	Returns:	The first element in the queue.
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FIFOQueue.push(item)

	Push an element to the end of the queue.





	Parameters:	item :


The element to append.
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FIFOQueue.remove(item)

	Remove an element from the queue.





	Parameters:	item :


The element to remove.
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class mlpy.auxiliary.datastructs.PriorityQueue(func=<function <lambda>>)

	Bases: mlpy.auxiliary.datastructs.Queue

The priority queue.

In a priority queue each element has a priority associated with it. An element
with high priority (i.e., smallest value) is served before an element with low priority
(i.e., largest value). The priority queue is implemented with a heap.





	Parameters:	func : callable


A callback function handling the priority. By default the priority
is the value of the element.











See also

FIFOQueue



Examples

>>> q = PriorityQueue()
>>> q.push(5)
>>> q.extend([1, 3, 7])
>>> print q
[(1,1), (5,5), (3,3), (7,7)]





Retrieving the element with highest priority:

>>> q.pop()
1





Removing an element:

>>> q.remove((3, 3))
>>> print q
[(5,5), (7,7)]





Get the element in the queue identical to the given item:

>>> q.get(7)
7





Check if the queue is empty:

>>> q.empty()
False





Loop over the elements in the queue:

>>> for x in q:
>>>     print x
(5, 5)
(7, 7)





Check if an element is in the queue:

>>> if 7 in q:
>>>     print "yes"
yes





Methods







	empty()
	Check if the queue is empty.


	extend(items)
	Extend the queue by a number of elements.


	get(item)
	Return the element in the queue identical to item.


	pop()
	Get the element with the highest priority.


	push(item)
	Push an element on the priority queue.


	remove(item)
	Remove an element from the queue.
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PriorityQueue.empty()

	Check if the queue is empty.





	Returns:	bool :


Whether the queue is empty.
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mlpy.auxiliary.datastructs.PriorityQueue.extend


	
PriorityQueue.extend(items)

	Extend the queue by a number of elements.





	Parameters:	items : list


A list of items.
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mlpy.auxiliary.datastructs.PriorityQueue.get


	
PriorityQueue.get(item)

	Return the element in the queue identical to item.





	Parameters:	item :


The element to search for.







	Returns:	The element in the queue identical to item. If the element

was not found, None is returned.
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mlpy.auxiliary.datastructs.PriorityQueue.pop


	
PriorityQueue.pop()

	Get the element with the highest priority.

Get the element with the highest priority (i.e., smallest value).





	Returns:	The element with the highest priority.
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mlpy.auxiliary.datastructs.PriorityQueue.push


	
PriorityQueue.push(item)

	Push an element on the priority queue.

The element is pushed on the priority queue according
to its priority.





	Parameters:	item :


The element to push on the queue.
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mlpy.auxiliary.datastructs.PriorityQueue.remove


	
PriorityQueue.remove(item)

	Remove an element from the queue.





	Parameters:	item :


The element to remove.
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mlpy.auxiliary.datasets.DataSet


	
class mlpy.auxiliary.datasets.DataSet(capacity=None, filename=None, append=None)

	Bases: object [https://docs.python.org/2/library/functions.html#object]

The data set.

The data set class a container for tracked data. Data can be tracked by
adding a field for the data of interest. A numpy.ndarray [https://docs.scipy.org/doc/numpy/reference/generated/numpy.ndarray.html#numpy.ndarray] is created
for every field that is added for recording. Optionally a description
and a numpy.dtype [https://docs.scipy.org/doc/numpy/reference/generated/numpy.dtype.html#numpy.dtype] can be associated with the field.





	Parameters:	capacity : int


The initial capacity of the record. Defaults to 10.




filename : str


The name of the file to load from/save to the record.




append : bool


Whether to append to the existing records loaded from file
or to overwrite data. Defaults to False.










Examples

Creating a new dataset that stores its records in my_history.pkl:

>>> history = DataSet(capacity=2, filename="my_history.pkl")





Adding a new field:

>>> history.add_field("state", 3, dtype=DataSet.DTYPE_FLOAT)
>>> print history
state: dim(2,)
[]





Adding a new data record:

>>> import numpy as np
>>> history.append("state", np.ones(3))





Add a new sequence:

>>> history.new_sequence()





Save the dataset to file:

>>> history.save()





Methods







	DTYPE_FLOAT
	


	DTYPE_INT
	


	DTYPE_OBJECT
	


	add_field(name,
  
    
    
    mlpy.auxiliary.datasets.DataSet.add_field
    
    

    
 
  
  

    
      
          
            
  
mlpy.auxiliary.datasets.DataSet.add_field


	
DataSet.add_field(name, dim, dtype=None, description=None)

	Add a field with given the specifications.





	Parameters:	name : str


The name of the field.




dim : int


The dimensions of the field




dtype : dtype


The numpy.dtype [https://docs.scipy.org/doc/numpy/reference/generated/numpy.dtype.html#numpy.dtype] for the underlying numpy.ndarray [https://docs.scipy.org/doc/numpy/reference/generated/numpy.ndarray.html#numpy.ndarray].




description : str


An optional description of the field.
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mlpy.auxiliary.datasets.DataSet.append


	
DataSet.append(name, data)

	Append a new data record.

Append a new data record to the current sequence of samples of
the field with the given name.





	Parameters:	name : str


The name of the field.




data : str or int or float or ndarray


The data record.
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mlpy.auxiliary.datasets.DataSet.get_field


	
DataSet.get_field(name)

	Returns the field with the given name.





	Parameters:	name : str


The name of the field.







	Returns:	ndarray :


If a field with that name exists, the field data is returned.
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mlpy.auxiliary.datasets.DataSet.get_field_names


	
DataSet.get_field_names()

	Returns all field names.





	Returns:	tuple[str] :


A list of field names.
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mlpy.auxiliary.datasets.DataSet.has_field


	
DataSet.has_field(name)

	Checks if a field with that name exists.





	Parameters:	name : str


The name of the field.







	Returns:	bool :


Whether a field with that name exists.
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mlpy.auxiliary.datasets.DataSet.load


	
DataSet.load(filename=None)

	Load the records from file.

If filename is None, the record is loaded from the
class variable filename.





	Parameters:	filename : str


The name of the file.







	Raises:	ValueError


If no filename is passed to the function and the member
variable filename is None




IOError


If a file with the name does not exist.
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mlpy.auxiliary.datasets.DataSet.new_sequence


	
DataSet.new_sequence()

	Adds a new sequence.

Adds a new sequence of samples for all fields and
increments the sequence counter.
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mlpy.auxiliary.datasets.DataSet.save


	
DataSet.save(filename=None)

	Save the record to file.

If filename is None, the record is saved to the class
variable filename.





	Parameters:	filename : str


The name of the file







	Raises:	ValueError


If no filename is passed to the function and the member variable
filename is None.










Notes

If an error occurred during saving, the function fails silently.
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mlpy.auxiliary.misc.remove_key


	
mlpy.auxiliary.misc.remove_key(d, key)

	Safely remove the key from the dictionary.

Safely remove the key from the dictionary d by first
making a copy of dictionary. Return the new dictionary together
with the value stored for the key.





	Parameters:	d : dict


The dictionary from which to remove the key.




key :


The key to remove







	Returns:	v :


The value for the key




r : dict


The dictionary with the key removed.
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mlpy.auxiliary.misc.listify


	
mlpy.auxiliary.misc.listify(obj)

	Ensure that the object obj is of type list.

If the object is not of type list, the object is
converted into a list.





	Parameters:	obj :


The object.







	Returns:	list :


The object inside a list.
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mlpy.auxiliary.misc.stdout_redirected


	
mlpy.auxiliary.misc.stdout_redirected(*args, **kwds)

	Preventing a C shared library to print on stdout.

Examples

>>> import os
>>>
>>> with stdout_redirected(to="filename"):
>>>    print("from Python")
>>>    os.system("echo non-Python applications are also supported")






Note


Project: Code from StackOverflow [http://stackoverflow.com/a/17954769].

Code author: J.F. Sebastian [http://stackoverflow.com/users/4279/j-f-sebastian]

License: CC-Wiki [http://creativecommons.org/licenses/by-sa/3.0/]
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mlpy.auxiliary.misc.columnize


	
mlpy.auxiliary.misc.columnize(table_row, justify='R', column_width=0, header=None, sep=None)

	Pretty print a table in tabular format a row at a time.





	Parameters:	table_row : list or tuple


A row of a table




justify : {“R”, “L”, “C”}, optional


Justification of the columns. Default is “R”.




column_width : int, optional


The width of the column if 0, the column width is determined from
the elements in the header and the table row. The column width must
be greater than max column width in the table. Default is 0.




header : list or tuple


The header elements for the table. If provided a header is created
for the table. Should only be passed in for the first row of the table.
Default is None.




sep : str


The separator used for each column. Default is ” ”.







	Returns:	out : str


The formatted row.




column_width : int


The maximum width of the column
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mlpy.auxiliary.plotting.Arrow3D


	
mlpy.auxiliary.plotting.Arrow3D = <Mock spec='str' id='140717863381392'>

	Create a new Mock object. Mock takes several optional arguments
that specify the behaviour of the Mock object:


	spec: This can be either a list of strings or an existing object (a
class or instance) that acts as the specification for the mock object. If
you pass in an object then a list of strings is formed by calling dir on
the object (excluding unsupported magic attributes and methods). Accessing
any attribute not in this list will raise an AttributeError.

If spec is an object (rather than a list of strings) then
mock.__class__ returns the class of the spec object. This allows mocks
to pass isinstance tests.



	spec_set: A stricter variant of spec. If used, attempting to set
or get an attribute on the mock that isn’t on the object passed as
spec_set will raise an AttributeError.



	side_effect: A function to be called whenever the Mock is called. See
the side_effect attribute. Useful for raising exceptions or
dynamically changing return values. The function is called with the same
arguments as the mock, and unless it returns DEFAULT, the return
value of this function is used as the return value.

Alternatively side_effect can be an exception class or instance. In
this case the exception will be raised when the mock is called.

If side_effect is an iterable then each call to the mock will return
the next value from the iterable. If any of the members of the iterable
are exceptions they will be raised instead of returned.



	return_value: The value returned when the mock is called. By default
this is a new Mock (created on first access). See the
return_value attribute.



	wraps: Item for the mock object to wrap. If wraps is not None then
calling the Mock will pass the call through to the wrapped object
(returning the real result). Attribute access on the mock will return a
Mock object that wraps the corresponding attribute of the wrapped object
(so attempting to access an attribute that doesn’t exist will raise an
AttributeError).

If the mock has an explicit return_value set then calls are not passed
to the wrapped object and the return_value is returned instead.



	name: If the mock has a name then it will be used in the repr of the
mock. This can be useful for debugging. The name is propagated to child
mocks.





Mocks can also be called with arbitrary keyword arguments. These will be
used to set attributes on the mock after it is created.
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Clustering package (mlpy.cluster)


K-means clustering







	kmeans
	Hard cluster data using kmeans.
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mlpy.cluster.vq.kmeans


	
mlpy.cluster.vq.kmeans(x, k, n_iter=None, thresh=None, mean=None, fn_plot=None, return_assignment=False, return_err_hist=False, verbose=False)

	Hard cluster data using kmeans.





	Parameters:	x : array_like, shape (n, dim)


List of dim-dimensional data points. Each row corresponds to a
single data point.




k : int


The number of clusters to fit.




n_iter : int, optional


Number of iterations to perform. Default is 100.




thresh : float, optional


Convergence threshold. Default is 1e-3.




mean : array_like, shape (ncomponents,), optional


Initial guess for the cluster centers.




fn_plot : callable, optional


A plotting callback function.




return_assignment : bool, optional


Whether to return the assignments or not. Default is False.




return_err_hist : bool, optional


Whether to return the error history. Default is False.




verbose : bool, optional


Controls if debug information is printed to the console.
Default is False.







	Returns:	ndarray or tuple :


The cluster centers and optionally the assignments and error history.










Examples

>>> from mlpy.cluster.vq import kmeans






Note

Ported from Matlab:


Project: Probabilistic Modeling Toolkit for Matlab/Octave [https://github.com/probml/pmtk3].

Copyright (2010) Kevin Murphy and Matt Dunham

License: MIT [https://github.com/probml/pmtk3/blob/5fefd068a2e84ae508684d3e4750bd72a4164ba0/license.txt]
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Constants (mlpy.constants)

Mathematical constants and units used in artificial intelligence.


Mathematical constants







	epsilon
	[image: 10^{-5}]


	infty
	[image: 10^{308}]








Units


SI prefixes







	micro
	[image: 10^{-6}]
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Environments (mlpy.environments)







	cartpole.CartPole
	


	taxi.Taxi
	






Utilities







	Gridworld
	Attributes








Webots







	WebotsClient
	Webots client.
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mlpy.environments.utils.gridworld.Gridworld


	
class mlpy.environments.utils.gridworld.Gridworld(height, width, northsouth=None, eastwest=None)

	Bases: object [https://docs.python.org/2/library/functions.html#object]

Attributes







	height
	


	width
	





Methods







	wall(ns_coord,
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mlpy.environments.utils.gridworld.Gridworld.height


	
Gridworld.height
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mlpy.environments.utils.gridworld.Gridworld.width


	
Gridworld.width
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mlpy.environments.utils.gridworld.Gridworld.wall


	
Gridworld.wall(ns_coord, ew_coord, direction)
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mlpy.environments.utils.webots.client.WebotsClient


	
class mlpy.environments.utils.webots.client.WebotsClient

	Bases: object [https://docs.python.org/2/library/functions.html#object]

Webots client.

The Webots client works in conjunction with a controller
specified for a supervisor. A sample controller can be found in
webots/controllers/serverc. This controller listens on port
12345 for the following events:



	request reset

	Requests an environment reset from the controller.

	check goal

	Requests from the controller a check whether a goal
was scored or not. The result of that check is send
back to the client.






Notes

When requested to reset, the client will request to reset
the simulated environment in Webots from the controller.
It is also possible to check if a goal was scored by calling
the function query with the argument ‘check goal’.
This sends a request to the controller to check if a goal was
scored.

Methods







	close()
	Close the connection.


	connect([host,
  
    
    
    mlpy.environments.utils.webots.client.WebotsClient.close
    
    

    
 
  
  

    
      
          
            
  
mlpy.environments.utils.webots.client.WebotsClient.close


	
WebotsClient.close()

	Close the connection.









