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Celestial Bodies


Note

The contents of this module are placed here for
organisational reasons. They should be imported from astrodynamics.bodies.




	
class astrodynamics.bodies.celestialbody.CelestialBody(name, ellipsoid, mu, naif_id)

	Bases: represent.core.ReprHelperMixin [http://represent.readthedocs.io/en/latest/modules/core.html#represent.core.ReprHelperMixin], object [https://docs.python.org/3/library/functions.html#object]

Celestial body.





	Parameters:	
	name – Name of the celestial body.

	ellipsoid (Ellipsoid) – Representative ellipsoid.

	mu – Standard gravitational parameter [m3·s-2]

	naif_id – NAIF ID for body.










	
classmethod from_reference_ellipsoid(name, ellipsoid, naif_id)

	Construct from a
ReferenceEllipsoid, which
provides mu.





	Parameters:	
	name – Name of the celestial body.

	ellipsoid (ReferenceEllipsoid) – Representative ellipsoid.

	naif_id – NAIF ID for celestial body.


















Predefined Celestial Bodies


	
astrodynamics.bodies.celestialbody.mercury

	




	
astrodynamics.bodies.celestialbody.venus

	




	
astrodynamics.bodies.celestialbody.earth

	A CelestialBody initialised from the wgs84 reference ellipsoid.






	
astrodynamics.bodies.celestialbody.mars

	




	
astrodynamics.bodies.celestialbody.jupiter

	




	
astrodynamics.bodies.celestialbody.saturn

	




	
astrodynamics.bodies.celestialbody.uranus

	




	
astrodynamics.bodies.celestialbody.neptune

	




	
astrodynamics.bodies.celestialbody.pluto

	









          

      

      

    

  

    
      
          
            
  
Ellipsoids


Note

The contents of this module are placed here for
organisational reasons. They should be imported from astrodynamics.bodies.




	
class astrodynamics.bodies.ellipsoid.Ellipsoid(a, b=None, f=None)

	Bases: represent.core.ReprHelperMixin [http://represent.readthedocs.io/en/latest/modules/core.html#represent.core.ReprHelperMixin], object [https://docs.python.org/3/library/functions.html#object]





	Parameters:	
	a – Semi-major axis (equatorial radius) [m]

	b – Semi-minor axis (polar radius) [m]

	f – Flattening [-]









Either b or f must be specified: the other will be calculated.


	
a

	Semi-major axis






	
b

	Semi-minor axis






	
f

	Flattening










	
class astrodynamics.bodies.ellipsoid.ReferenceEllipsoid(a, f, mu, spin)

	Bases: astrodynamics.bodies.ellipsoid.Ellipsoid





	Parameters:	
	a – Semi-major axis (equatorial radius) [m]

	f – Flattening [-]

	mu – Standard gravitational parameter [m3·s-2]

	spin – Spin rate [rad/s]










	
mu

	Standard gravitational parameter






	
spin

	Angular velocity










Predefined Reference Ellipsoids


	
astrodynamics.bodies.ellipsoid.wgs84

	A ReferenceEllipsoid instantiated with the WGS84_* constants
from astrodynamics.constants.








Inheritance diagram

[image: Inheritance diagram of astrodynamics.bodies.ellipsoid]










          

      

      

    

  

    
      
          
            
  
Constants


	
class astrodynamics.constants.Constant

	A physical or astronomical constant.

These objects are quantities that are meant to represent physical
constants.





	Parameters:	
	name – The full name of the constant.

	value – Numerical value of constant

	unit (str [https://docs.python.org/3/library/stdtypes.html#str]) – Units for given value. Must be parsable by
astropy.units.Unit [http://docs.astropy.org/en/stable/api/astropy.units.Unit.html#astropy.units.Unit]

	uncertainty – The known uncertainty in this constant’s value.

	reference – The source used for the value of this constant.









This class is modified from astropy.constants.Constant [http://docs.astropy.org/en/stable/api/astropy.constants.Constant.html#astropy.constants.Constant]. It
retains the original license [https://raw.githubusercontent.com/python-astrodynamics/astrodynamics/master/licenses/ASTROPY_LICENSE.txt].


	
name

	The full name of the constant.






	
reference

	The source used for the value of this constant.






	
uncertainty

	The known uncertainty in this constant’s value










List of constants








	Constant
	Value
	Uncertainty




	CONSTANT_OF_GRAVITATION
	\(6.67428 \times 10^{-11} \; \mathrm{\frac{m^{3}}{kg\,s^{2}}}\)
	6.7e-15


	SOLAR_MASS_PARAMETER
	\(1.3271244 \times 10^{20} \; \mathrm{\frac{m^{3}}{s^{2}}}\)
	10000000000.0


	EARTH_RADIUS_EQUATORIAL
	\(6378136.6 \; \mathrm{m}\)
	0.1


	J2
	\(0.0010826359 \; \mathrm{}\)
	1e-10


	GEOCENTRIC_GRAVITATIONAL_CONSTANT
	\(3.9860044 \times 10^{14} \; \mathrm{\frac{m^{3}}{s^{2}}}\)
	800000.0


	GEOID_POTENTIAL
	\(62636856 \; \mathrm{\frac{m^{2}}{s^{2}}}\)
	0.5


	EARTH_ANGULAR_VELOCITY
	\(7.292115 \times 10^{-5} \; \mathrm{\frac{rad}{s}}\)
	0


	MASS_RATIO_MOON_TO_EARTH
	\(0.012300037 \; \mathrm{}\)
	4e-10


	MASS_RATIO_SUN_TO_MERCURY
	\(6023600 \; \mathrm{}\)
	300.0


	MASS_RATIO_SUN_TO_VENUS
	\(408523.72 \; \mathrm{}\)
	0.008


	MASS_RATIO_SUN_TO_MARS
	\(3098703.6 \; \mathrm{}\)
	0.02


	MASS_RATIO_SUN_TO_JUPITER
	\(1047.3486 \; \mathrm{}\)
	1.7e-05


	MASS_RATIO_SUN_TO_SATURN
	\(3497.9018 \; \mathrm{}\)
	0.0001


	MASS_RATIO_SUN_TO_URANUS
	\(22902.98 \; \mathrm{}\)
	0.03


	MASS_RATIO_SUN_TO_NEPTUNE
	\(19412.26 \; \mathrm{}\)
	0.03


	MASS_RATIO_SUN_TO_PLUTO
	\(1.36566 \times 10^{8} \; \mathrm{}\)
	28000.0


	MERCURY_RADIUS_MEAN
	\(2439.9 \; \mathrm{km}\)
	1


	MERCURY_RADIUS_EQUATORIAL
	\(2439.9 \; \mathrm{km}\)
	1


	MERCURY_RADIUS_POLAR
	\(2439.9 \; \mathrm{km}\)
	1


	VENUS_RADIUS_MEAN
	\(6051.8 \; \mathrm{km}\)
	1


	VENUS_RADIUS_EQUATORIAL
	\(6051.8 \; \mathrm{km}\)
	1


	VENUS_RADIUS_POLAR
	\(6051.8 \; \mathrm{km}\)
	1


	EARTH_RADIUS_MEAN
	\(6371.0084 \; \mathrm{km}\)
	0.0001


	EARTH_RADIUS_POLAR
	\(6356.7519 \; \mathrm{km}\)
	0.0001


	MARS_RADIUS_MEAN
	\(3389.5 \; \mathrm{km}\)
	0.2


	MARS_RADIUS_EQUATORIAL
	\(3396.19 \; \mathrm{km}\)
	0.1


	MARS_RADIUS_POLAR
	\(3376.2 \; \mathrm{km}\)
	0.1


	JUPITER_RADIUS_MEAN
	\(69911 \; \mathrm{km}\)
	6


	JUPITER_RADIUS_EQUATORIAL
	\(71492 \; \mathrm{km}\)
	4


	JUPITER_RADIUS_POLAR
	\(66854 \; \mathrm{km}\)
	10


	SATURN_RADIUS_MEAN
	\(58232 \; \mathrm{km}\)
	6


	SATURN_RADIUS_EQUATORIAL
	\(60268 \; \mathrm{km}\)
	4


	SATURN_RADIUS_POLAR
	\(54364 \; \mathrm{km}\)
	10


	URANUS_RADIUS_MEAN
	\(25362 \; \mathrm{km}\)
	7


	URANUS_RADIUS_EQUATORIAL
	\(25559 \; \mathrm{km}\)
	4


	URANUS_RADIUS_POLAR
	\(24973 \; \mathrm{km}\)
	20


	NEPTUNE_RADIUS_MEAN
	\(24622 \; \mathrm{km}\)
	19


	NEPTUNE_RADIUS_EQUATORIAL
	\(24764 \; \mathrm{km}\)
	15


	NEPTUNE_RADIUS_POLAR
	\(24341 \; \mathrm{km}\)
	30


	PLUTO_RADIUS_MEAN
	\(1195 \; \mathrm{km}\)
	5


	PLUTO_RADIUS_EQUATORIAL
	\(1195 \; \mathrm{km}\)
	5


	PLUTO_RADIUS_POLAR
	\(1195 \; \mathrm{km}\)
	5


	MOON_RADIUS_MEAN
	\(1737.4 \; \mathrm{km}\)
	1


	MOON_RADIUS_EQUATORIAL
	\(1737.4 \; \mathrm{km}\)
	1


	MOON_RADIUS_POLAR
	\(1737.4 \; \mathrm{km}\)
	1


	SUN_RADIUS_EQUATORIAL
	\(696000 \; \mathrm{km}\)
	1


	SUN_MASS
	\(1.9884159 \times 10^{30} \; \mathrm{kg}\)
	N/A


	EARTH_MASS
	\(5.9721864 \times 10^{24} \; \mathrm{kg}\)
	N/A


	MOON_MASS
	\(7.3458114 \times 10^{22} \; \mathrm{kg}\)
	N/A


	MERCURY_MASS
	\(3.3010423 \times 10^{23} \; \mathrm{kg}\)
	N/A


	VENUS_MASS
	\(4.8673205 \times 10^{24} \; \mathrm{kg}\)
	N/A


	MARS_MASS
	\(6.4169283 \times 10^{23} \; \mathrm{kg}\)
	N/A


	JUPITER_MASS
	\(1.8985234 \times 10^{27} \; \mathrm{kg}\)
	N/A


	SATURN_MASS
	\(5.684596 \times 10^{26} \; \mathrm{kg}\)
	N/A


	URANUS_MASS
	\(8.6819089 \times 10^{25} \; \mathrm{kg}\)
	N/A


	NEPTUNE_MASS
	\(1.0243093 \times 10^{26} \; \mathrm{kg}\)
	N/A


	PLUTO_MASS
	\(1.4560109 \times 10^{22} \; \mathrm{kg}\)
	N/A


	WGS84_EQUATORIAL_RADIUS
	\(6378137 \; \mathrm{m}\)
	0


	WGS84_FLATTENING
	\(0.0033528107 \; \mathrm{}\)
	0


	WGS84_MU
	\(3.9860044 \times 10^{14} \; \mathrm{\frac{m^{3}}{s^{2}}}\)
	0


	WGS84_ANGULAR_VELOCITY
	\(7.292115 \times 10^{-5} \; \mathrm{\frac{rad}{s}}\)
	0








References








	Constant
	Full name
	Reference




	CONSTANT_OF_GRAVITATION
	Constant of gravitation
	IAU 2009/2012 System of Astronomical Constants


	SOLAR_MASS_PARAMETER
	Solar mass parameter (TCB)
	IAU 2009/2012 System of Astronomical Constants


	EARTH_RADIUS_EQUATORIAL
	Equatorial radius of Earth (TT)
	IAU 2009/2012 System of Astronomical Constants


	J2
	Dynamical form-factor for the Earth
	IAU 2009/2012 System of Astronomical Constants


	GEOCENTRIC_GRAVITATIONAL_CONSTANT
	Geocentric gravitational constant (TCB)
	IAU 2009/2012 System of Astronomical Constants


	GEOID_POTENTIAL
	Potential of the geoid
	IAU 2009/2012 System of Astronomical Constants


	EARTH_ANGULAR_VELOCITY
	Nominal mean angular velocity of the Earth (TT)
	IAU 2009/2012 System of Astronomical Constants


	MASS_RATIO_MOON_TO_EARTH
	Mass ratio: Moon to Earth
	IAU 2009/2012 System of Astronomical Constants


	MASS_RATIO_SUN_TO_MERCURY
	Mass ratio: Sun to Mercury
	IAU 2009/2012 System of Astronomical Constants


	MASS_RATIO_SUN_TO_VENUS
	Mass ratio: Sun to Venus
	IAU 2009/2012 System of Astronomical Constants


	MASS_RATIO_SUN_TO_MARS
	Mass ratio: Sun to Mars
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	MASS_RATIO_SUN_TO_JUPITER
	Mass ratio: Sun to Jupiter
	IAU 2009/2012 System of Astronomical Constants


	MASS_RATIO_SUN_TO_SATURN
	Mass ratio: Sun to Saturn
	IAU 2009/2012 System of Astronomical Constants


	MASS_RATIO_SUN_TO_URANUS
	Mass ratio: Sun to Uranus
	IAU 2009/2012 System of Astronomical Constants


	MASS_RATIO_SUN_TO_NEPTUNE
	Mass ratio: Sun to Neptune
	IAU 2009/2012 System of Astronomical Constants


	MASS_RATIO_SUN_TO_PLUTO
	Mass ratio: Sun to Pluto (134340)
	IAU 2009/2012 System of Astronomical Constants


	MERCURY_RADIUS_MEAN
	Mean radius of Mercury
	IAU WG on Cartographic Coordinates and Rotational Elements 2009


	MERCURY_RADIUS_EQUATORIAL
	Equatorial radius of Mercury
	IAU WG on Cartographic Coordinates and Rotational Elements 2009


	MERCURY_RADIUS_POLAR
	Polar radius of Mercury
	IAU WG on Cartographic Coordinates and Rotational Elements 2009


	VENUS_RADIUS_MEAN
	Mean radius of Venus
	IAU WG on Cartographic Coordinates and Rotational Elements 2009


	VENUS_RADIUS_EQUATORIAL
	Equatorial radius of Venus
	IAU WG on Cartographic Coordinates and Rotational Elements 2009


	VENUS_RADIUS_POLAR
	Polar radius of Venus
	IAU WG on Cartographic Coordinates and Rotational Elements 2009


	EARTH_RADIUS_MEAN
	Mean radius of Earth
	IAU WG on Cartographic Coordinates and Rotational Elements 2009


	EARTH_RADIUS_POLAR
	Polar radius of Earth
	IAU WG on Cartographic Coordinates and Rotational Elements 2009


	MARS_RADIUS_MEAN
	Mean radius of Mars
	IAU WG on Cartographic Coordinates and Rotational Elements 2009


	MARS_RADIUS_EQUATORIAL
	Equatorial radius of Mars
	IAU WG on Cartographic Coordinates and Rotational Elements 2009


	MARS_RADIUS_POLAR
	Polar radius of Mars
	IAU WG on Cartographic Coordinates and Rotational Elements 2009


	JUPITER_RADIUS_MEAN
	Mean radius of Jupiter
	IAU WG on Cartographic Coordinates and Rotational Elements 2009


	JUPITER_RADIUS_EQUATORIAL
	Equatorial radius of Jupiter
	IAU WG on Cartographic Coordinates and Rotational Elements 2009


	JUPITER_RADIUS_POLAR
	Polar radius of Jupiter
	IAU WG on Cartographic Coordinates and Rotational Elements 2009


	SATURN_RADIUS_MEAN
	Mean radius of Saturn
	IAU WG on Cartographic Coordinates and Rotational Elements 2009


	SATURN_RADIUS_EQUATORIAL
	Equatorial radius of Saturn
	IAU WG on Cartographic Coordinates and Rotational Elements 2009


	SATURN_RADIUS_POLAR
	Polar radius of Saturn
	IAU WG on Cartographic Coordinates and Rotational Elements 2009


	URANUS_RADIUS_MEAN
	Mean radius of Uranus
	IAU WG on Cartographic Coordinates and Rotational Elements 2009


	URANUS_RADIUS_EQUATORIAL
	Equatorial radius of Uranus
	IAU WG on Cartographic Coordinates and Rotational Elements 2009


	URANUS_RADIUS_POLAR
	Polar radius of Uranus
	IAU WG on Cartographic Coordinates and Rotational Elements 2009


	NEPTUNE_RADIUS_MEAN
	Mean radius of Neptune
	IAU WG on Cartographic Coordinates and Rotational Elements 2009


	NEPTUNE_RADIUS_EQUATORIAL
	Equatorial radius of Neptune
	IAU WG on Cartographic Coordinates and Rotational Elements 2009


	NEPTUNE_RADIUS_POLAR
	Polar radius of Neptune
	IAU WG on Cartographic Coordinates and Rotational Elements 2009


	PLUTO_RADIUS_MEAN
	Mean radius of Pluto (134340)
	IAU WG on Cartographic Coordinates and Rotational Elements 2009


	PLUTO_RADIUS_EQUATORIAL
	Equatorial radius of Pluto (134340)
	IAU WG on Cartographic Coordinates and Rotational Elements 2009


	PLUTO_RADIUS_POLAR
	Polar radius of Pluto (134340)
	IAU WG on Cartographic Coordinates and Rotational Elements 2009


	MOON_RADIUS_MEAN
	Mean radius of Moon
	IAU WG on Cartographic Coordinates and Rotational Elements 2009


	MOON_RADIUS_EQUATORIAL
	Equatorial radius of Moon
	IAU WG on Cartographic Coordinates and Rotational Elements 2009


	MOON_RADIUS_POLAR
	Polar radius of Moon
	IAU WG on Cartographic Coordinates and Rotational Elements 2009


	SUN_RADIUS_EQUATORIAL
	Equatorial radius of Sun
	IAU WG on Cartographic Coordinates and Rotational Elements 2009


	WGS84_EQUATORIAL_RADIUS
	WGS84 semi-major axis
	World Geodetic System 1984


	WGS84_FLATTENING
	WGS84 Earth flattening factor
	World Geodetic System 1984


	WGS84_MU
	WGS84 geocentric gravitational constant
	World Geodetic System 1984


	WGS84_ANGULAR_VELOCITY
	WGS84 nominal earth mean angular velocity
	World Geodetic System 1984
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Compatibility


Note

The contents of this module are placed here for
organisational reasons. They should be imported from astrodynamics.utils.




	
astrodynamics.utils.compat.PY2

	True on Python 2






	
astrodynamics.utils.compat.PY3

	True on Python 3






	
astrodynamics.utils.compat.PY33

	True on Python 3.3 and above.






	
astrodynamics.utils.compat.WINDOWS

	True on Windows.









          

      

      

    

  

    
      
          
            
  
Helpers


Note

The contents of this module are placed here for
organisational reasons. They should be imported from astrodynamics.utils.




	
astrodynamics.utils.helper.format_size(value, binary=False, gnu=False, format='%.1f')

	Format a number of bytes like a human readable file size (e.g. 10 kB). By
default, decimal suffixes (kB, MB) are used.  Passing binary=true will use
binary suffixes (KiB, MiB) are used and the base will be 2**10 instead of
10**3.  If gnu is True, the binary argument is ignored and GNU-style
(ls -sh style) prefixes are used (K, M) with the 2**10 definition.
Non-gnu modes are compatible with jinja2’s filesizeformat filter.

Copyright (c) 2010 Jason Moiron and Contributors.






	
astrodynamics.utils.helper.prefix(prefix, iterable)

	Prepend items from iterable with prefix string.






	
astrodynamics.utils.helper.qisclose(a, b, rel_tol=1e-09, abs_tol=0.0)

	Helper function for using math.isclose() [https://docs.python.org/3/library/math.html#math.isclose] with
Quantity [http://docs.astropy.org/en/stable/api/astropy.units.Quantity.html#astropy.units.Quantity] objects.






	
astrodynamics.utils.helper.read_only_property(name, docstring=None)

	Return property for accessing attribute with name name





	Parameters:	
	name – Attribute name

	docstring – Optional docstring for getter.









Example

class Circle:
    def __init__(self, radius):
        self._radius = radius

    radius = read_only_property('_radius')










	
astrodynamics.utils.helper.suppress_file_exists_error()

	Compatibility function for catching FileExistsError on Python 2






	
astrodynamics.utils.helper.verify_unit(quantity, unit)

	Verify unit of passed quantity and return it.





	Parameters:	
	quantity – Quantity [http://docs.astropy.org/en/stable/api/astropy.units.Quantity.html#astropy.units.Quantity] to be verified. Bare
numbers are valid if the unit is dimensionless.

	unit – Equivalent unit, or string parsable by
astropy.units.Unit [http://docs.astropy.org/en/stable/api/astropy.units.Unit.html#astropy.units.Unit]






	Raises:	ValueError [https://docs.python.org/3/library/exceptions.html#ValueError] – Units are not equivalent.




	Returns:	quantity unchanged. Bare numbers will be converted to a dimensionless
Quantity [http://docs.astropy.org/en/stable/api/astropy.units.Quantity.html#astropy.units.Quantity].







Example

def __init__(self, a):
    self.a = verify_unit(a, astropy.units.m)













          

      

      

    

  

    
      
          
            
  
Web


Note

The contents of this module are placed here for
organisational reasons. They should be imported from astrodynamics.utils.




	
exception astrodynamics.utils.web.InvalidCategoryError

	Bases: astrodynamics.utils.web.SPKDownloadError

Raised for invalid category.






	
exception astrodynamics.utils.web.KernelNotFoundError

	Bases: astrodynamics.utils.web.SPKDownloadError

Raised when SPK kernel not found on website.






	
exception astrodynamics.utils.web.SPKDownloadError

	Bases: Exception [https://docs.python.org/3/library/exceptions.html#Exception]

Raised when SPK download fails.






	
astrodynamics.utils.web.download_file_with_progress(url, filepath)

	Download URL to file with progress bar or spinner printed to stderr.





	Parameters:	
	url (str [https://docs.python.org/3/library/stdtypes.html#str]) – URL to download.

	filepath (str [https://docs.python.org/3/library/stdtypes.html#str]) – File path URL will be saved to.














	
astrodynamics.utils.web.download_spk(category, kernel, download_dir=None)

	Download generic kernel SPK files from
http://naif.jpl.nasa.gov/pub/naif/generic_kernels/spk/





	Parameters:	
	category – asteroids, comets, lagrange_point, planets, satellites, or stations

	kernel – Kernel name, e.g. de430 will download de430.bsp

	download_dir – Directory to download file to. By default, this is to a
platform-dependent astrodynamics directory: SPK_DIR














	
astrodynamics.utils.web.SPK_DIR

	Platform-specific directory [https://github.com/ActiveState/appdirs#some-example-output] based on user_data_dir from the appdirs module.









          

      

      

    

  

    
      
          
            
  
Development


Note

This section of the documentation is based off of PyCA’s cryptography
documentation. It retains the original license [https://raw.githubusercontent.com/python-astrodynamics/astrodynamics/master/licenses/CRYPTOGRAPHY_LICENSE.txt].



astrodynamics recommends the following guidelines for contributing to the
project.

Bugs and feature requests can be filed as issues on GitHub [https://github.com/python-astrodynamics/astrodynamics]. For general
information, please read contribution-guide.org [http://www.contribution-guide.org/].
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Getting started

Working on astrodynamics requires the installation of some
development dependencies. These can be installed in a virtualenv [https://pypi.python.org/pypi/virtualenv]
using pip [https://pypi.python.org/pypi/pip] with the dev extras. You should install
astrodynamics in editable mode.

For example:

$ # Create a virtualenv and activate it
$ pip install --editable .[dev]





You are now ready to run the tests and build the documentation.


Running tests

astrodynamics unit tests are found in the astrodynamics/tests/
directory and are designed to be run using pytest [https://pypi.python.org/pypi/pytest]. pytest [https://pypi.python.org/pypi/pytest] will discover
the tests automatically, so all you have to do is:

$ py.test
...
2 passed in 0.78 seconds





This runs the tests with the default Python interpreter.

You can also verify that the tests pass on other supported Python interpreters.
For this we use tox [https://pypi.python.org/pypi/tox], which will automatically create a virtualenv [https://pypi.python.org/pypi/virtualenv] for
each supported Python version and run the tests. For example:

$ tox
...
 py27: commands succeeded
ERROR:   py32: InterpreterNotFound: python3.3
ERROR:   py33: InterpreterNotFound: python3.4
 py35: commands succeeded





You may not have all the required Python versions installed, in which case you
will see one or more InterpreterNotFound errors.




Building documentation

astrodynamics documentation is stored in the docs/ directory. It is
written in reStructured Text [http://sphinx-doc.org/rest.html] and rendered using Sphinx [https://pypi.python.org/pypi/Sphinx].

Use shovel [https://github.com/seomoz/shovel#shovel] to build the documentation. For example:

$ shovel docs.gen
...





The HTML documentation index can now be found at
docs/_build/html/index.html.

The documentation can be re-built as-you-edit like so:

$ shovel docs.watch
...








Adding/modifying constants

The constants package is created from source files stored in
data/constants. Each text file becomes a module in
astrodynamics/constants. Users import all constants directly from
astrodynamics.constants, but the modules are used for organisation.

After editing the data files, the constants can be updated with the following
commands:

$ shovel constants.make_module
$ shovel constants.make_documentation
...
# Or, to do both:
$ shovel constants.make
...








Import order

A consistent import order is used in astrodynamics. The order is as
follows:


	from __future__ import ...

	Standard library

	Third party modules

	Current project [1]

	Local imports (from . import ..., from .module import ...)



This order, and the formatting of the imports, can be enforced by running the
following commands:

$ shovel code.format_imports
...








	[1]	Although this order is enforced, within astrodynamics/, use relative
imports rather than absolute imports:

# Bad
from astrodynamics.bodies import ReferenceEllipsoid

# Good
from ..bodies import ReferenceEllipsoid
















          

      

      

    

  

    
      
          
            
  
Submitting patches


	Always make a new branch for your work.

	Patches should be small to facilitate easier review. Studies have shown [https://smartbear.com/smartbear/media/pdfs/wp-cc-11-best-practices-of-peer-code-review.pdf]
that review quality falls off as patch size grows. Sometimes this will result
in many small PRs to land a single large feature.

	Ideally, larger changes should be discussed in a GitHub issue before
submission.

	New features and significant bug fixes should be documented in the
Change Log.

	You must have legal permission to distribute any code you contribute to
astrodynamics, and it must be available under the MIT License.




Code

When in doubt, refer to PEP 8 [https://www.python.org/dev/peps/pep-0008] for Python code. You can check if your code
meets our automated requirements by running flake8 against it. If you’ve
installed the development requirements this will automatically use our
configuration.

Write comments as complete sentences. [http://nedbatchelder.com/blog/201401/comments_should_be_sentences.html]

Class names which contain acronyms or initialisms should always be
capitalized. A class should be named HTTPClient, not HttpClient.

Every Python code file must contain the following lines, both of which
are enforced by flake8:

# coding: utf-8
from __future__ import absolute_import, division, print_function








Tests

All code changes must be accompanied by unit tests.




Documentation

Docstrings should be written for Sphinx [https://pypi.python.org/pypi/Sphinx]. Readability counts [https://www.python.org/dev/peps/pep-0020/], so
Google-style docstrings as parsed by the Sphinx Napoleon [http://sphinxcontrib-napoleon.readthedocs.org/en/latest/index.html] extension are
encouraged.

For example:

class DirEntry(object):
    """The is the template class for the cache objects.

    Args:
        path (str): The path of the file to wrap
        field_storage (FileStorage): The :class:`FileStorage` instance to wrap
        temporary (bool): Whether or not to delete the file when the File
           instance is destructed

    Returns:
        BufferedFileStorage: A buffered writable file descriptor
    """





So, specifically:


	Always use three double quotes.

	Unless the entire docstring fits on a line, place the closing quotes on a
line by themselves.

	No blank line at the end.

	Use Google-style docstrings for the Sphinx Napoleon [http://sphinxcontrib-napoleon.readthedocs.org/en/latest/index.html] extension.









          

      

      

    

  

    
      
          
            
  
Reviewing and merging patches

Everyone is encouraged to review open pull requests. We only ask that you try
and think carefully, ask questions and are excellent to one another [https://speakerdeck.com/ohrite/better-code-review]. Code
review is our opportunity to share knowledge, design ideas and make friends.

When reviewing a patch try to keep each of these concepts in mind:


Architecture


	Is the proposed change being made in the correct place? Is it a fix in a
backend when it should be in the primitives?






Intent


	What is the change being proposed?

	Do we want this feature or is the bug they’re fixing really a bug?






Implementation


	Does the change do what the author claims?

	Are there sufficient tests?

	Has it been documented?

	Will this change introduce new bugs?






Grammar and style

These are small things that are not caught by the automated style checkers.


	Does a variable need a better name?

	Should this be a keyword argument?









          

      

      

    

  

    
      
          
            
  
Change Log


Unreleased [https://github.com/python-astrodynamics/astrodynamics/compare/0ef60c1cef3979df819c8f7c0819f1ca052368f6...HEAD]

N/A







          

      

      

    

  

    
      
          
            
  
Glossary


	NAIF

	Navigation and Ancillary Information Facility, NASA

	NAIF ID

	NAIF ID codes map ephemeris objects, reference frames,
and instruments to integers for the SPICE toolkit.


See also


	NAIF Integer ID codes [http://naif.jpl.nasa.gov/pub/naif/toolkit_docs/FORTRAN/req/naif_ids.html]

	The NAIF IDS required reading lists all default ID-name mappings
for the SPICE toolkits and a description of functionality of the
corresponding software.







	NASA

	National Aeronautics and Space Administration

	SPICE	SPICE toolkit

	An Observation Geometry System for Planetary Science Missions


See also


	The SPICE toolkit [http://naif.jpl.nasa.gov/naif/toolkit.html]

	NASA’s Navigation and Ancillary Information Facility (NAIF) offers
NASA flight projects and NASA funded researchers an observation
geometry information system named “SPICE” to assist scientists in
planning and interpreting scientific observations from space-based
instruments aboard robotic planetary spacecraft. SPICE is also
widely used in engineering tasks associated with these missions.
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