

    
      
          
            
  
scikit-surgerynditracker documentation

Source code [https://github.com/SciKit-Surgery/scikit-surgerynditracker/] is avaialble on GitHub.
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scikit-surgerynditracker
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 [https://github.com/SciKit-Surgery/scikit-surgerynditracker]





[image: GitHub CI test status]
 [https://github.com/SciKit-Surgery/scikit-surgerynditracker/actions/][image: Test coverage]
 [https://coveralls.io/github/SciKit-Surgery/scikit-surgerynditracker?branch=master][image: Documentation Status]
 [http://scikit-surgerynditracker.readthedocs.io/en/latest/?badge=latest][image: The SciKit-Surgery paper]
 [https://doi.org/10.1007/s11548-020-02180-5][image: Follow scikit_surgery on twitter]
 [https://twitter.com/scikit_surgery?ref_src=twsrc%5Etfw]scikit-surgerynditracker is a python interface for Northern Digital (NDI) trackers. It should work with Polaris Vicra, Spectra, and Vega optical trackers and Aurora electromagnetic trackers. Tracking data is output as NumPy arrays.

Author: Stephen Thompson

scikit-surgerynditracker is part of the SciKit-Surgery [https://www.github.com/SciKit-Surgery] software project, developed at the Wellcome EPSRC Centre for Interventional and Surgical Sciences [http://www.ucl.ac.uk/weiss], part of University College London (UCL) [http://www.ucl.ac.uk/].


Installing

pip install scikit-surgerynditracker







Using

Configuration is done using Python libraries at instantiation. Invalid
configuration should raise exceptions. Tracking data is returned in a set of
lists, containing the port handles, timestamps, framenumbers, the tracking data
and a tracking quality metric. By default tracking data is returned as a 4x4 NumPy array,
though can be returned as a quaternion by changing the configuration.

from sksurgerynditracker.nditracker import NDITracker
SETTINGS = {
    "tracker type": "polaris",
    "romfiles" : ["../data/8700339.rom"]
        }
TRACKER = NDITracker(SETTINGS)

TRACKER.start_tracking()
port_handles, timestamps, framenumbers, tracking, quality = TRACKER.get_frame()
for t in tracking:
  print (t)
TRACKER.stop_tracking()
TRACKER.close()





See demo.py for a full example



Developing


Cloning

You can clone the repository using the following command:

git clone https://github.com/SciKit-Surgery/scikit-surgerynditracker







Running the tests

You can run the unit tests by installing and running tox:

pip install tox
tox







Contributing

Please see the contributing guidelines [https://github.com/SciKit-Surgery/scikit-surgerynditracker/blob/master/CONTRIBUTING.rst].



Useful links


	Source code repository [https://github.com/SciKit-Surgery/scikit-surgerynditracker]


	Documentation [https://scikit-surgerynditracker.readthedocs.io]







Licensing and copyright

Copyright 2018 University College London.
scikit-surgerynditracker is released under the BSD-3 license. Please see the license file [https://github.com/SciKit-Surgery/scikit-surgerynditracker/blob/master/LICENSE] for details.



Acknowledgements

Supported by Wellcome [https://wellcome.ac.uk/] and EPSRC [https://www.epsrc.ac.uk/].





          

      

      

    

  

    
      
          
            
  
NDI Tracking

Class implementing communication with NDI (Northern Digital) trackers


	
class sksurgerynditracker.nditracker.NDITracker(configuration)

	Bases: sksurgerycore.baseclasses.tracker.SKSBaseTracker

Class for communication with NDI trackers.
Should support Polaris, Aurora,
and Vega. Currently only tested with wireless tools on Vega


	
close()

	Closes the connection to the NDI Tracker and
deletes the tracker device.


	Raises

	Exception – ValueError










	
get_frame()

	Gets a frame of tracking data from the NDI device.


	Returns

	port_numbers : list of port handles, one per tool

time_stamps : list of timestamps (cpu clock), one per tool

frame_numbers : list of framenumbers (tracker clock) one per tool

tracking : list of 4x4 tracking matrices, rotation and position,
or if use_quaternions is true, a list of tracking quaternions,
column 0-3 is the rotation as a quaternion (qw, qx, qy, qz),
column 4-6 is the translation (x,y,z).

tracking_quality : list the tracking quality, one per tool.







Note: The time stamp is based on the host computer clock. Read the
following extract from NDI’s API Guide for advice on what to use:
“Use the frame number, and not the host computer clock, to identify when
data was collected. The frame number is incremented by 1 at a constant
rate of 60 Hz. Associating a time from the host computer clock to
replies from the system assumes that the duration of time between raw
data collection and when the reply is received by the host computer is
constant. This is not necessarily the case.”






	
get_tool_descriptions()

	Returns the port handles and tool descriptions






	
start_tracking()

	Tells the NDI devices to start tracking.


	Raises

	Exception – ValueError










	
stop_tracking()

	Tells the NDI devices to stop tracking.


	Raises

	Exception – ValueError














	
sksurgerynditracker.nditracker.int2byte()

	S.pack(v1, v2, …) -> bytes

Return a bytes object containing values v1, v2, … packed according
to the format string S.format.  See help(struct) for more on format
strings.
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	Submodules
	sksurgerynditracker.demo module

	sksurgerynditracker.nditracker module
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Release Notes for scikit-surgerynditracker







	Release

	Description





	0.0.1

	First release (tested with Vega)



	0.0.2

	Tidied documentation



	0.0.3

	Added time stamp (adds extra column to return array)



	0.0.4

	No code changes.



	0.0.5

	Tested and works with multichannel Aurora trackers



	0.1.0

	Removed configure method, configuration now done at
init.
Changed return type of get_frame(). Not backwards
compatible. Returns matrix for tracking, not
quaternion. Timestamp, port handle, frame number
and tracking quality all returned as separate lists.









          

      

      

    

  

    
      
          
            
  
Requirements for scikit-surgerynditracker

This is the software requirements file for scikit-surgerynditracker, part of the
SNAPPY project. The requirements listed below should define
what scikit-surgerynditracker does. Each requirement can be matched to a unit test that
checks whether the requirement is met.


Requirements








	ID

	Description

	Test





	00

	Module has a help page

	pylint, see
tests/pylint.rc and tox.ini



	01

	Functions are documented

	pylint, see
tests/pylint.rc and tox.ini



	02

	Package has a version number

	handled by versioneer



	03

	Connects and configures, vega, polaris and aurora

	test_configure



	04

	Configures via a python dictionary

	test_configure



	05

	Provides get frame to get frame of tracking data

	test_get_frame



	06

	Get frame returns data as numpy array

	test_get_frame



	07

	Supports multiple tracked objects

	test_get_frame



	09

	If no tracking available GetFrame Returns NaN

	
	













          

      

      

    

  

    
      
          
            
  
sksurgerynditracker.demo module

Example showing how to initialise, configure, and communicate
with NDI Polaris, Vega, and Aurora trackers.


	
sksurgerynditracker.demo.run()

	Demonstration program

Example showing how to initialise, configure, and communicate
with NDI Polaris, Vega, and Aurora trackers.
Configuration is by python dictionaries, edit as necessary.

Dictionaries for other systems:

settings_polaris = {“tracker type”: “polaris”,
“romfiles” : [“../data/8700339.rom”]}


	settings_aurora = {

	“tracker type”: “aurora”,
“ports to probe”: 2,
“verbose”: True,





}

settings_dummy = {“tracker type”: “dummy”,}








          

      

      

    

  

    
      
          
            
  
sksurgerynditracker.nditracker module

Class implementing communication with NDI (Northern Digital) trackers


	
class sksurgerynditracker.nditracker.NDITracker(configuration)

	Bases: sksurgerycore.baseclasses.tracker.SKSBaseTracker

Class for communication with NDI trackers.
Should support Polaris, Aurora,
and Vega. Currently only tested with wireless tools on Vega


	
close()

	Closes the connection to the NDI Tracker and
deletes the tracker device.


	Raises

	Exception – ValueError










	
get_frame()

	Gets a frame of tracking data from the NDI device.


	Returns

	port_numbers : list of port handles, one per tool

time_stamps : list of timestamps (cpu clock), one per tool

frame_numbers : list of framenumbers (tracker clock) one per tool

tracking : list of 4x4 tracking matrices, rotation and position,
or if use_quaternions is true, a list of tracking quaternions,
column 0-3 is the rotation as a quaternion (qw, qx, qy, qz),
column 4-6 is the translation (x,y,z).

tracking_quality : list the tracking quality, one per tool.







Note: The time stamp is based on the host computer clock. Read the
following extract from NDI’s API Guide for advice on what to use:
“Use the frame number, and not the host computer clock, to identify when
data was collected. The frame number is incremented by 1 at a constant
rate of 60 Hz. Associating a time from the host computer clock to
replies from the system assumes that the duration of time between raw
data collection and when the reply is received by the host computer is
constant. This is not necessarily the case.”






	
get_tool_descriptions()

	Returns the port handles and tool descriptions






	
start_tracking()

	Tells the NDI devices to start tracking.


	Raises

	Exception – ValueError










	
stop_tracking()

	Tells the NDI devices to stop tracking.


	Raises

	Exception – ValueError














	
sksurgerynditracker.nditracker.int2byte()

	S.pack(v1, v2, …) -> bytes

Return a bytes object containing values v1, v2, … packed according
to the format string S.format.  See help(struct) for more on format
strings.








          

      

      

    

  

    
      
          
            
  
sksurgerynditracker.serial_utils.com_ports module

Utilities to help deal with COM ports


	
sksurgerynditracker.serial_utils.com_ports.fix_com_port_greater_than_9(device_name)

	Checks the device name. If it is a COM port
returns the device name prepended with .see Microsoft KB115831.


	Parameters

	device_name – string device name



	Returns

	if device name is COMXX returns .device_name
otherwise returns device name












          

      

      

    

  

    
      
          
            
  
sksurgerynditracker.serial_utils package


Submodules



	sksurgerynditracker.serial_utils.com_ports module







Module contents





          

      

      

    

  

    
      
          
            
  
sksurgerynditracker package


Subpackages



	sksurgerynditracker.serial_utils package
	Submodules
	sksurgerynditracker.serial_utils.com_ports module





	Module contents











Submodules



	sksurgerynditracker.demo module

	sksurgerynditracker.nditracker module







Module contents

scikit-surgerynditracker
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