

    
      
          
            
  
Welcome to solys2’s documentation!
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[image: License: GPL v3]
 [https://www.gnu.org/licenses/gpl-3.0]Python package for connecting and communicating with the Solys 2 via TCP/IP
and setting it up to automatically track the moon or the sun.
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Introduction

[image: Version 0.2.6]
[image: License: GPL v3] [https://www.gnu.org/licenses/gpl-3.0]

Python package for connecting and communicating with the Solys 2 via TCP/IP
and setting it up to automatically track the moon or the sun.


Notice of Non-Affiliation and Disclaimer

We are not affiliated, associated, authorized, endorsed by, or in any way officially
connected with the SOLYS2 or with Kipp & Zonen, or any of its subsidiaries, or its
affiliates.

The official Kipp & Zonen website can be found at kippzonen.com [https://kippzonen.com].

The names SOLYS2 and Kipp & Zonen as well as related names, marks, emblems and images are
registered trademarks of their respective owners.



About

This software was initially developed by GOA-UVa (the Atmospheric Optics Group of Valladolid
University) for a campaign at the Izaña Atmospheric Observatory.





            

          

      

      

    

  

    
      
          
            
  
Installation


Requirements


	python>=3.7


	numpy>=1.21.5


	pylunar>=0.6.0


	pysolar>=0.10


	ephem>=4.1.3


	spicedmoon>=1.0.1


	spicedsun>=0.0.2






Installation

pip install solys2









            

          

      

      

    

  

    
      
          
            
  
Usage


Direct communication

The solys2 package can be used for communicating direcly with the SOLYS2,
using the Solys2 object from the solys2 module.

A few of the functions contained in said module are used in the following code block:

from solys2 import solys2

# Connect with the Solys2
solys = solys2.Solys2(ip, port, password)

# Tell the Solys2 to point at azimuth 30.
solys.set_azimuth(30)

# Get the current position at which the solys is pointing.
az, ze, _ = solys.get_current_position()

# Send the command "HO" to the Solys2
output = solys.send_command("HO")
# Another option would have been calling solys.home()

# Obtain the status of the Solys, the activated flags and the deactivated flags.
status, act_flags, deact_flags, _ = solys.get_status()







Automatic tracking

The automation module contains modules related with automatic movements of the SOLYS2.

One of this submodules is autotrack, which contains the functionalities needed for
tracking either the sun or the moon.

The following code block explains how to track the sun using the module.

from solys2.automation import autotrack
from solys2.automation import positioncalc as psc
from solys2 import common
import logging

logger = common.create_default_logger(logging.DEBUG)
# Track the sun, sending a new position each 15 seconds, and logging the
# information (movements, etc) to stdout.
st = aut.SunTracker(ip, 15, port, password, logger, psc.SunLibrary.PYSOLAR)

# Start tracking
st.start()

# Stop tracking the Sun
st.stop()







Calibration

The automation module is als composed by the module calibration, which contains diverse
calibration functions, mainly the performance of Crosses and the performance of Meshes or
Matrices.


Cross

A Cross is a calibration technique based on pointing at the position of the body and to a set of
points near to the body position, following a cross shape, where the azimuth and zenith
are the axis of said cross.

A range of offset values is defined for azimuth and for zenith, and the Solys2 starts pointing
to the body position with some offsets equivalent to the previously defined values. At least one
of the axis offsets will always be 0 for all positions.

For example, if the range for both azimuth and zenith goes from -0.5 to 0.5 with a step of size
0.25, the pointed values offset will be:

[(-0.5, 0), (-0.25, 0), (0, 0), (0.25, 0), (0.5, 0), (0, -0.5), (0, -0.25), (0, 0), (0, 0.25),
(0, 0.5)]

In order to perform the measures, the calibration object can be given a callback that will
be executed when the software calculates that it’s the moment to measure the body. It should also
be given the parameter “instrument_delay”, which represents the amount of time that the
instrument takes in order to perform one measure.

Other option is to give the CalibrationParemeter a non-zero countdown value, and a logger that
logs out level info messages, and it will log out a countdown from that initial value to zero,
and everytime it reaches zero the measure should be started manually.

After performing the Cross one could know which azimuth and zenith adjustments are necessary
for the Solys2 to point exactly at the selected celestial body.

The following code block performs a cross over the moon using the aforementioned object:

from solys2.automation import calibration as cali
from solys2.automation import positioncalc as psc
from solys2 import common

cp = cali.CalibrationParameters(-1, 1, 0.1, -1, 1, 0.1, 5, 1)
logger = common.create_default_logger(logging.DEBUG)
library = psc.MoonLibrary.EPHEM_MOON
lc = cali.LunarCross(ip, cp, library, logger)
lc.start()





Now, instead of having to take the measures manually, the following code block uses a
given callback “measure()”:

from solys2.automation import calibration as cali
from solys2.automation import positioncalc as psc
from solys2 import common

cp = cali.CalibrationParameters(-1, 1, 0.1, -1, 1, 0.1, 2, 0)
logger = common.create_default_logger(logging.DEBUG)
library = psc.MoonLibrary.EPHEM_MOON
lc = cali.LunarCross(ip, cp, library, logger, inst_callback=measure)
lc.start()







Mesh / Matrix

The Mesh or Matrix is a technique very similar to the Cross, but instead of only obtaining
the measures of the vertical and horizontal axis, it obtains the measures for all the
matrix.

The following code block performs a cross over the sun using the calibration object:

from solys2.automation import calibration as cali
from solys2.automation import positioncalc as psc
from solys2 import common

cp = cali.CalibrationParameters(-1, 1, 0.1, -1, 1, 0.1, 5, 1)
logger = common.create_default_logger(logging.DEBUG)
library = psc.SunLibrary.PYSOLAR
sc = cali.SolarMesh(ip, cp, library, logger)
sc.start()








Position libraries

In the automation module the user can choose which library/package to use in the calculations of the selected
body’s data.

These libraries are contained in the submodule automation.positioncalc (internally aliased as psc), and
they are the following:

For the Sun:


	spicedsun: Library that uses NASA’s data. The most exact one, but requires the presence of kernels files.


	pysolar: Library that is very close to the correct data from SPICE, and doesn’t require the presence of extra
files. This is the default one. The errors are related to the sunrise and sunset.


	ephem: Library that is also close to the correct data from SPICE, but not as much as pysolar. The errors
are related to the sunrise and sunset.


	spicedsunsafe: Like spicedsun, but in case that it fails (which is very rare but possible) it uses pysolar
library as a backup library instead of raising an Exception.




For the Moon:


	spicedmoon: Library that uses NASA’s data. The most exact one, but requires the presence of kernels files.


	ephem: Library that is very close to the correct data from SPICE, and doesn’t require the presence of extra
files. This is the default one, although the error might be too big for some users.


	pylunar: Library that is very incorrect for some punctual data. Usage not recommended.


	spicedmoonsafe: Like spicedmoon, but in case that it fails (which is very rare but possible) it uses ephem
library as a backup library instead of raising an Exception.





SPICE

SPICE is a toolkit created by the NASA’s team NAIF, which contains a lot of functionalities that
help in the calculations of spatial data. The SPICE toolkit has been used in two
python libraries for the calculation of solar and lunar data: spicedsun and spicedmoon
respectively.

In order to use the SPICE libraries, a directory with all the kernels must be specified.

That directory must contain the following kernels:


	https://naif.jpl.nasa.gov/pub/naif/JUNO/kernels/spk/de421.bsp


	https://naif.jpl.nasa.gov/pub/naif/pds/wgc/kernels/pck/earth_070425_370426_predict.bpc


	https://naif.jpl.nasa.gov/pub/naif/generic_kernels/fk/planets/earth_assoc_itrf93.tf


	https://naif.jpl.nasa.gov/pub/naif/generic_kernels/pck/earth_latest_high_prec.bpc


	https://naif.jpl.nasa.gov/pub/naif/generic_kernels/fk/satellites/moon_080317.tf


	https://naif.jpl.nasa.gov/pub/naif/generic_kernels/pck/moon_pa_de421_1900-2050.bpc


	https://naif.jpl.nasa.gov/pub/naif/generic_kernels/lsk/naif0011.tls


	https://naif.jpl.nasa.gov/pub/naif/generic_kernels/pck/pck00010.tpc









            

          

      

      

    

  

    
      
          
            
  
Structure

The package is composed of different modules:


	connection: Module that encapsulates and abstracts functions that allow the low-level communication
with the Solys2.


	response: Module that contains functionalities for processing the Solys2 responses.


	solys2: Module that encapsulates and abstracts an interface for interacting with the Solys2.


	positioncalc: Module that contains the objects that allow the calculation of the position of the moon
and the sun using different libraries, like ephem, pysolar or SPICE (spicedmoon and spicedsun).


	common: Module containing common constants, functions and datatypes.


	autohelper: Module that contains the functionalities that are used for performing automatic actions
with the Solys2.


	autotrack: Module that contains the functionalities of performing automatic actions with the Solys2.


	calibration: This module contains the functionalities related to different calibration methods,
most of them used by the GOA-UVa.




The main modules that can be used are the module solys2, which allowes the user to interact
with the SOLYS2 easily, and autotrack and calibration, which let the user perform automated
functions like tracking the moon or performing a calibration cross over the moon.

[image: Component diagram]




            

          

      

      

    

  

    
      
          
            
  
solys2 package


Subpackages



	solys2.automation package
	solys2.automation.autohelper module

	solys2.automation.autotrack module

	solys2.automation.calibration module

	solys2.automation.positioncalc module











solys2.common module

Common

Module containing common constants, functions and datatypes.


	It exports the following functions:
	
	gen_random_str: Generate a random str of the specified length.


	create_default_logger: Instantiate a simple logger.


	create_file_logger: Generate a file logger with extra log handlers.






	It exports the following classes:
	
	ContainedBool: Dataclass that act as a container for bool type.









	
class solys2.common.ContainedBool(value: bool)

	Bases: object

Dataclass that acts as a container of a boolean variable so it gets passed as a
reference.


	
value: bool

	








	
solys2.common.create_default_logger(level: int = 30) → logging.Logger

	Instantiate a simple logger that will be the default one.

By default it will only log messages if they are level WARNING or higher.


	Parameters

	level (int) – Log level that will be logged out.



	Returns

	logger – Generated Logger.



	Return type

	logging.Logger










	
solys2.common.create_file_logger(logfile: str, extra_log_handlers: List[logging.Handler] = [], level: int = 10) → logging.Logger

	Generate a file logger with extra log handlers.


	Parameters

	
	logfile (str) – Path of the file where the logging will be stored. In case that it’s not used, it will be
printed in stderr.


	extra_log_handlers (list of logging.Handler) – Custom handlers which the log will also log to.


	level (int) – Log level that will be logged out.






	Returns

	logger – Generated Logger.



	Return type

	logging.Logger










	
solys2.common.gen_random_str(len: int) → str

	Return a random str of the specified length.


	Parameters

	len (int) – Length of the desired str.



	Returns

	rand_str – Generated random str of the specified length.



	Return type

	str











solys2.connection module

Connection

Module that encapsulates and abstracts functions that allow the low-level communication
with the Solys2.


	It exports the following classes:
	
	SolysConnection : Class that allows directly sending commands and receiving messages from the Solys2.









	
class solys2.connection.SolysConnection(ip: str, port: int)

	Bases: object

Class that allows directly sending commands and receiving messages from the Solys2.


	
sock

	Socket that will be connected to the Solys2.


	Type

	socket.socket










	
close() → None

	Close the socket connection






	
connect(ip: str, port: int)

	Create the socket and connect it to the Solys2.


	Parameters

	
	ip (str) – IP of the Solys2.


	port (int) – Connection port of the Solys2.













	
empty_recv()

	Receives messages from the Solys2 until there are no more messages.
Those messages are descarted.






	
recv_msg() → str

	Receives a message from the Solys2.


	Returns

	response – Response given by the Solys2.



	Return type

	str










	
send_cmd(command: str) → str

	Send a command to the Solys2.


	Parameters

	command (str) – Command that will be sent to the Solys2.



	Returns

	response – Immediate response given by the Solys2.



	Return type

	str















solys2.response module

Response

Module that contains functionalities for processing the Solys2 responses.


	It exports the following variables:
	
	ERROR_CODES : A dictionary containing all the error codes (and custom ones) with their related error messages.


	INSTRUMENT_STATUS : A dictionary containing all instrument status related to the instrument status code.


	FLAGS_STATUS : A dictionary containing all flags related to the instrument status code.






	It exports the following classes:
	
	ErrorCode : Enum that contains all possible Solys2 error codes and some custom ones.


	OutCode : Enum that represents the type of message received from the Solys2.






	It exports the following functions:
	
	process_response : Process the response given by the Solys2.


	translate_status : Translate an status code to the corresponding human words.









	
class solys2.response.ErrorCode(value)

	Bases: enum.Enum

Enum that contains all possible Solys2 error codes and some custom ones.


	
A = 'A'

	




	
B = 'B'

	




	
C = 'C'

	




	
D = 'D'

	




	
E = 'E'

	




	
E1 = '1'

	




	
E10 = '10'

	




	
E2 = '2'

	




	
E3 = '3'

	




	
E4 = '4'

	




	
E5 = '5'

	




	
E6 = '6'

	




	
E7 = '7'

	




	
E8 = '8'

	




	
E9 = '9'

	




	
F = 'F'

	




	
G = 'G'

	




	
P = 'P'

	




	
Q = 'Q'

	




	
R = 'R'

	




	
Y = 'Y'

	




	
Z = 'Z'

	








	
class solys2.response.OutCode(value)

	Bases: enum.Enum

Enum that represents the type of message received from the Solys2.

NONE: Empty message, or a response that is not for the sent command.
ERROR: An error was encountered-
ANSWERED: The response was a successful answer for the command.
ANSWERED_NO_NUMS: The response was a successful answer but it didn’t contain numbers.
ANSWERED_VALUE_ERROR: The response was a successful answer but there was an error converting
the numbers from strings.


	
ANSWERED = 1

	




	
ANSWERED_NO_NUMS = 2

	




	
ANSWERED_VALUE_ERROR = 3

	




	
ERROR = 0

	




	
NONE = -1

	








	
solys2.response.process_response(s: str, cmd: str, hex_nums: bool = False) → Tuple[List[float], solys2.response.OutCode, Optional[str]]

	Process the response given by the Solys2


	Parameters

	
	s (str) – Response given by the Solys2


	cmd (str) – Command sent to the Solys2


	hex_nums (bool) – The numbers are converted from hex strings instead of decimal strings if True.






	Returns

	
	numbers (list of float) – List of the numbers outputed by the Solys2.


	out_code (OutCode) – OutCode explaining what kind of response was the response given by the Solys2


	err_code (str or None) – Character (len 1 str) containing the error code, in case it’s an error, in which case
the out_code would be equal to ERROR. Otherwise this will be None.















	
solys2.response.translate_status(raw_status: str) → Tuple[str, List[str], List[str]]

	Translate an status code to the corresponding human words.


	Parameters

	raw_status (str) – Raw status code received from the Solys2



	Returns

	
	ins_stat (str) – Instrument status.


	flags_true (list of str) – List of all the activated flags.


	flags_false (list of str) – List of all the deactivated flags.
















solys2.solys2 module

Solys2

Module that encapsulates and abstracts an interface for interacting with the Solys2.


	It exports the following classes:
	
	Solys2 : Class that encapsulates and abstracts the connection and interaction with the Solys2.


	CommandOutput : Dataclass that stores the output of a Solys2 message somewhat processed.


	SolysFunction : Enum that stores the functions that the Solys2 can be set to with the FU command.


	SolysException : Exception raised when there was an error with the Solys2.






	It exports the following functions:
	
	translate_error : Returns the error related to an error code.









	
class solys2.solys2.CommandOutput(raw_response: str, nums: List[float], out: solys2.response.OutCode, err: str)

	Bases: object

Dataclass that stores the output of a Solys2 message somewhat processed.


	
raw_response

	Raw response TCP message received from the Solys2.


	Type

	str










	
nums

	Output numbers present in the raw_response, already filtered.


	Type

	list of float










	
out

	Type of message received from the Solys.


	Type

	response.OutCode










	
err

	Error code received from the Solys2. If none, it will be an empty str.


	Type

	str










	
err: str

	




	
nums: List[float]

	




	
out: solys2.response.OutCode

	




	
raw_response: str

	








	
class solys2.solys2.Solys2(ip: str, port: int = 15000, password: str = 'solys')

	Bases: object

Class that encapsulates and abstracts the connection and interaction with the Solys2


	
ip

	IP of the Solys2.


	Type

	str










	
port

	Connection port of the Solys2.


	Type

	int










	
password

	User password for the Solys2.


	Type

	str










	
connection

	Connection with the Solys2.


	Type

	connection.SolysConnection










	
closed

	Boolean value that stores if the connection is closed or not.


	Type

	bool










	
offset_cp

	Adjustments of the motors. [adjustment_0, adjustment_1].


	Type

	list of float










	
adjust() → Tuple[float, float, solys2.solys2.CommandOutput]

	Adjust (AD)
Retrieve the tracking adjustment for all motors. Returns AD <adjustment 0> <adjustment 1>.
Adjustments are reported in degrees.

Also updates the inner variables that store the current adjustments.


	Raises

	SolysException – If an error happens when calling the Solys2.



	Returns

	
	adjustment_0 (float) – Degrees of adjustment of the first motor.


	adjustment_1 (float) – Degrees of adjustment of the second motor.


	output (CommandOutput) – Output of the command, data received from solys.















	
adjust_azimuth(degrees: float) → solys2.solys2.CommandOutput

	Adjust the azimuth motor.

Cause the azimuth motor to be adjusted by the given degrees. The <degrees> parameters
must be within [-0.2, 0.2] and the total adjustment must not exceed 4.


	Raises

	SolysException – If an error happens when calling the Solys2.



	Parameters

	degrees (float) – Degrees of adjustment to move (clockwise). Contained in the range [-0.2, 0.2].



	Returns

	output – Output of the command, data received from solys.



	Return type

	CommandOutput










	
adjust_zenith(degrees: float) → solys2.solys2.CommandOutput

	Adjust the zenith motor.

Cause the zenith motor to be adjusted by the given degrees. The <degrees> parameters
must be within [-0.2, 0.2] and the total adjustment must not exceed 4.


	Raises

	SolysException – If an error happens when calling the Solys2.



	Parameters

	degrees (float) – Degrees of adjustment to move (clockwise). Contained in the range [-0.2, 0.2].



	Returns

	output – Output of the command, data received from solys.



	Return type

	CommandOutput










	
calculate_timedelta() → Tuple[datetime.timedelta, solys2.solys2.CommandOutput]

	Calculate the difference between solys internal time (UTC) and the Computer
time in UTC.


	Raises

	SolysException – If an error happens when calling the Solys2.



	Returns

	
	tdt (datetime.timedelta) – Difference between solys internal time (UTC) and the Computer time in UTC.


	output (CommandOutput) – Output of the command, data received from solys.















	
close()

	Close the connection.






	
connect()

	Creates a new connection with the Solys. If it had another one, it gets closed.






	
get_current_position() → Tuple[float, float, solys2.solys2.CommandOutput]

	Current Position (CP)
Obtain the positions where the Solys is at the moment.


	Raises

	SolysException – If an error happens when calling the Solys2.



	Returns

	
	azimuth (float) – Azimuth angle at which the Solys is pointing.


	zenith (float) – Zenith angle at which the Solys is pointing.


	output (CommandOutput) – Output of the command, data received from solys.















	
get_datetime() → Tuple[datetime.datetime, solys2.solys2.CommandOutput]

	Get Time (TI)
Retrieve the internal time (Universal).


	Raises

	SolysException – If an error happens when calling the Solys2.



	Returns

	
	dt (datetime.datetime) – Solys2 internal time.


	output (CommandOutput) – Output of the command, data received from solys.















	
get_function() → Tuple[solys2.solys2.SolysFunction, solys2.solys2.CommandOutput]

	Get Function (FU)
Retrieve the code indicating the function for which the tracker is being used.


	Raises

	SolysException – If an error happens when calling the Solys2.



	Returns

	
	function (SolysFunction) – Function for which the tracker is being used. NO_FUNCTION in case of error.


	output (CommandOutput) – Output of the command, data received from solys.















	
get_location_pressure() → Tuple[float, float, float, solys2.solys2.CommandOutput]

	Location and pressure (LL)
Obtain the location and pressure for the site.


	Raises

	SolysException – If an error happens when calling the Solys2.



	Returns

	
	latitude (float) – Latitude in decimal degrees


	longitude (float) – Longitude in decimal degrees


	pressure (float) – Nominal atmospheric pressure recorded for the site


	output (CommandOutput) – Output of the command, data received from solys.















	
get_planned_position() → Tuple[float, float, solys2.solys2.CommandOutput]

	Position (PO)
Obtain the positions that the Solys sais it’s going to.


	Raises

	SolysException – If an error happens when calling the Solys2.



	Returns

	
	azimuth (float) – Azimuth angle at which the Solys is pointing.


	zenith (float) – Zenith angle at which the Solys is pointing.


	output (CommandOutput) – Output of the command, data received from solys.















	
get_power_save() → Tuple[bool, solys2.solys2.CommandOutput]

	Power Save (PS)


	Raises

	SolysException – If an error happens when calling the Solys2.



	Returns

	
	power_save_status (int) – 1 if its activated, 0 if not, -1 if error (it should raise an exception).


	output (CommandOutput) – Output of the command, data received from solys.















	
get_queue_status() → Tuple[int, int, solys2.solys2.CommandOutput]

	Queue Status (QS)
Retrieves the current number of path segments in the path for each motor.


	Raises

	SolysException – If an error happens when calling the Solys2.



	Returns

	
	count_0 (int) – Queue status of the first motor. Azimuth/Horizontal motor.


	count_1 (int) – Queue status of the second motor. Zenith/Vertical motor.


	output (CommandOutput) – Output of the command, data received from solys.















	
get_raw_status() → Tuple[str, solys2.solys2.CommandOutput]

	Status (IS)
Get the raw status code returned from the Solys2


	Raises

	SolysException – If an error happens when calling the Solys2.



	Returns

	
	raw_status (str) – Raw status code received from the Solys2.


	output (CommandOutput) – Output of the command, data received from solys.















	
get_status() → Tuple[str, List[str], List[str], solys2.solys2.CommandOutput]

	Gets the status, translated for humans.


	Raises

	SolysException – If an error happens when calling the Solys2.



	Returns

	
	ins_stat (str) – Instrument status.


	flags_true (list of str) – List of all the activated flags.


	flags_false (list of str) – List of all the deactivated flags.


	output (CommandOutput) – Output of the command, data received from solys.















	
get_sun_intensity() → Tuple[List[float], float, solys2.solys2.CommandOutput]

	Sun intensity (SI)
Retrieves the current sun intensity.


	Raises

	SolysException – If an error happens when calling the Solys2.



	Returns

	
	intensities (list of 4 float) – Intensity of each quadrant. [Q1, Q2, Q3, Q4]


	total_intensity (float) – Total intensity.


	output (CommandOutput) – Output of the command, data received from solys.















	
home() → solys2.solys2.CommandOutput

	Home (HO)
Tells the Solys to go to its home position. (it will stay there for over 1 minute).
This might block the Solys for a couple of minutes.


	Raises

	SolysException – If an error happens when calling the Solys2.



	Returns

	output – Output of the command, data received from solys.



	Return type

	CommandOutput










	
lift_protection(recursion: int = 0) → solys2.solys2.CommandOutput

	Change protection (PR 0)
Allows or disallows modification to be done by the web interface to the configuration.


	Parameters

	recursion (int) – Level of recursion of this call. First time 0, next 1…
This recursion is due to the need to try to lift the protection
in case it goes down, which it does. At some point it will stop
recursing.



	Raises

	SolysException – If an error happens when calling the Solys2.



	Returns

	output – Output of the command, data received from solys.



	Return type

	CommandOutput










	
point_down() → solys2.solys2.CommandOutput

	Point down as much as possible
Set the zenith angle to the maximum possible (94.5)


	Raises

	SolysException – If an error happens when calling the Solys2.



	Returns

	output – Output of the command, data received from solys.



	Return type

	CommandOutput










	
send_command(cmd: str, recursion: int = 0) → solys2.solys2.CommandOutput

	Send command to the solys. If it gets deauthenticated, it authenticates again
automatically.


	Parameters

	
	cmd (str) – Command that is going to be sent


	recursion (int) – Level of recursion of this call. First time 0, next 1…
This recursion is due to the need to try to lift the protection
in case it goes down, which it does. At some point it will stop
recursing.






	Raises

	SolysException – If an error happens when calling the Solys2.



	Returns

	output – Output of the command, data received from solys.



	Return type

	CommandOutput










	
send_password(recursion: int = 0) → solys2.solys2.CommandOutput

	Change password (PW)
Send the password to the solys, authenticating this connection.
Most of the set commands desire a password which can be changed here


	Parameters

	recursion (int) – Level of recursion of this call. First time 0, next 1…
This recursion is due to the need to try to lift the protection
in case it goes down, which it does. At some point it will stop
recursing.



	Raises

	SolysException – If an error happens when calling the Solys2.



	Returns

	output – Output of the command, data received from solys.



	Return type

	CommandOutput










	
set_automatic() → List[solys2.solys2.CommandOutput]

	Set the tracker in automatic active tracking following the sun.


	Parameters

	func (SolysFunction) – Function for which the tracker will be used for.



	Raises

	SolysException – If an error happens when calling the Solys2.



	Returns

	outputs – Output of the commands, data received from solys.



	Return type

	list of CommandOutput










	
set_azimuth(azimuth: float) → solys2.solys2.CommandOutput

	Position 0 (PO 0)
Set the azimuth angle at which the solys is pointing.


	Raises

	SolysException – If an error happens when calling the Solys2.



	Parameters

	azimuth (float) – Float between 0 and 360, representing the azimuth at which we want the solys to
point to.



	Returns

	output – Output of the command, data received from solys.



	Return type

	CommandOutput










	
set_function(func: solys2.solys2.SolysFunction) → solys2.solys2.CommandOutput

	Set Function (FU)
Sets the function of the tracker.

Note: If the instrument was suntracking and is given a non-suntracking function,
it will continue to follow the sun until it’s sent a home (HO) command.


	Parameters

	func (SolysFunction) – Function for which the tracker will be used for.



	Raises

	SolysException – If an error happens when calling the Solys2.



	Returns

	output – Output of the command, data received from solys.



	Return type

	CommandOutput










	
set_manual() → List[solys2.solys2.CommandOutput]

	Set the tracker in manual standard operation mode.


	Parameters

	func (SolysFunction) – Function for which the tracker will be used for.



	Raises

	SolysException – If an error happens when calling the Solys2.



	Returns

	outputs – Output of the commands, data received from solys.



	Return type

	list of CommandOutput










	
set_power_save(save: bool) → solys2.solys2.CommandOutput

	Power Save (PS)


	Parameters

	save (bool) – True if power save activated, false if not.



	Raises

	SolysException – If an error happens when calling the Solys2.



	Returns

	output – Output of the command, data received from solys.



	Return type

	CommandOutput










	
set_zenith(zenith: float) → solys2.solys2.CommandOutput

	Position 1 (PO 1)
Set the zenith angle at which the solys is pointing.


	Raises

	SolysException – If an error happens when calling the Solys2.



	Parameters

	zenith (float) – Float between 0 and 90, representing the zenith at which we want the solys to
point to.



	Returns

	output – Output of the command, data received from solys.



	Return type

	CommandOutput










	
version() → solys2.solys2.CommandOutput

	Version (VE)
Obtain the version of the solys.


	Raises

	SolysException – If an error happens when calling the Solys2.



	Returns

	output – Output of the command, data received from solys.



	Return type

	CommandOutput














	
exception solys2.solys2.SolysException

	Bases: Exception

Exception raised when there was an error in the communication with the Solys2, or the message
was unexpected.






	
class solys2.solys2.SolysFunction(value)

	Bases: enum.Enum

Functions that the Solys2 can be set to with the FU command.


	NO_FUNCTION : The tracker will not move.


	STANDARD_OPERATION : The tracker moves in response to motion commands. Homes to (90,90).


	STANDARD_OPERATION_REVERSE : The tracker moves in response to motion commands. Homes to (90,0).


	SUNTRACKING : Following the sun.


	ACTIVE_TRACKING : Following the sun using the sun sensor for minor adjustment.





	
ACTIVE_TRACKING = 6

	




	
NO_FUNCTION = 0

	




	
STANDARD_OPERATION = 1

	




	
STANDARD_OPERATION_REVERSE = 2

	




	
SUNTRACKING = 4

	








	
solys2.solys2.translate_error(code: str) → str

	Returns the error related to the error code


	Parameters

	code (str) – Error code.



	Returns

	msg – Retrieved error message.



	Return type

	str













            

          

      

      

    

  

    
      
          
            
  
solys2.automation package


solys2.automation.autohelper module

AutoHelper

Module that contains the functionalities that are used for performing automatic actions
with the Solys2.


	It exports the following functions:
	
	get_body_calculator : Obtain the BodyCalculator object corresponding to the given parameters.


	check_time_solys : Check the solys internal time against the computer time and log an info or warning message if necessary.


	wait_position_reached : Waits until the solys is approx. pointing at the given position.


	read_and_move : Reads some information from the solys and writes it down to the logger.






	Then it moves it to a position using the given position function and parameters.
	
	exception_tracking : When an execution fails and must end a set of actions must be taken in order to communicate it and synchronize it.









	
class solys2.automation.autohelper.AutomationWorker

	Bases: abc.ABC


	
abstract is_finished() → bool

	Check if the thread has successfully finished executing.






	
abstract start()

	Start the automatic process in the thread.






	
abstract stop()

	Stop the automatic thread, although not immediately.










	
solys2.automation.autohelper.check_time_solys(solys: solys2.solys2.Solys2, logger: logging.Logger)

	Check the solys internal time against the computer time and log an info or warning
message if necessary.


	Parameters

	
	solys (solys2.Solys2) – Solys2 which time is wanted to be checked agains computer time.


	logger (logging.Logger) – Logger that will log out the log messages.













	
solys2.automation.autohelper.exception_tracking(logger: logging.Logger, e: Exception, solys: solys2.solys2.Solys2, is_finished: solys2.common.ContainedBool)

	When an execution fails and must end a set of actions must be taken in order
to communicate it and synchronize it.


	Parameters

	
	logger (logging.Logger) – Logger that will log out the log messages


	e (Exception) – Exception that stopped the execution


	solys (Solys2) – Connected Solys2


	is_finished – Container for the boolean value that initially was False, but it should be changed
to True when exiting the function.













	
solys2.automation.autohelper.get_body_calculator(solys: solys2.solys2.Solys2, library: solys2.automation.positioncalc._BodyLibrary, logger: logging.Logger, altitude: float = 0, kernels_path: str = './kernels') → solys2.automation.positioncalc.BodyCalculator

	Obtain the BodyCalculator corresponding to the given parameters.


	Parameters

	
	solys (solys2.Solys2) – Solys2 instance that will be used to send de messages with.


	library (_BodyLibrary) – Body library that will be used to track the body. Moon or Sun.


	logger (logging.Logger) – Logger that will log out the log messages


	altitude (float) – Altitude in meters of the observer point. Used only if SPICE library is selected.


	kernels_path (str) – Directory where the needed SPICE kernels are stored. Used only if SPICE library
is selected.






	Returns

	calc – Calculator that will be able to calculate the position of the body for a given date.



	Return type

	BodyCalculator










	
solys2.automation.autohelper.read_and_move(solys: solys2.solys2.Solys2, body_calc: solys2.automation.positioncalc.BodyCalculator, logger: logging.Logger, offset: Tuple[float, float] = (0, 0), datetime_offset: float = 0)

	Reads some information from the solys and writes it down to the logger.
Then it moves it to a position using the given position function and parameters.


	Parameters

	
	solys (solys2.Solys2) – Solys2 in which to perform the read and move actions.


	body_calc (BodyCalculator) – Calculator that will be able to calculate the position of the body for a given date.


	logger (logging.Logger) – Logger that will log out the log messages.


	offset (tuple of 2 floats.) – It will move to the calculated position + some optional offset in degrees.
(azimuth_offset, zenith_offset). By default (0,0).


	datetime_offset (float) – Offset of seconds that the body positions will be calculated, added to currrent time.













	
solys2.automation.autohelper.wait_position_reached(solys: solys2.solys2.Solys2, az: float, ze: float, logger: logging.Logger)

	Waits until the solys is approx. pointing at the given position.


	Parameters

	
	solys (solys2.Solys2) – Solys2 that will eventually point to the given position.


	az (float) – Azimuth of the position.


	ze (float) – Zenith of the position.


	logger (logging.Logger) – Logger that will log out the log messages.














solys2.automation.autotrack module

AutoTrack

Module that contains the functionalities of performing automatic actions with the Solys2.


	It exports the following classes:
	
	MoonTracker : Object that contains the thread that controls the Solys2 for tracking automatically the Moon.


	SunTracker : Object that contains the thread that controls the Solys2 for tracking automatically the Sun.









	
class solys2.automation.autotrack.MoonTracker(ip: str, seconds: float, port: int = 15000, password: str = 'solys', logger: Optional[logging.Logger] = None, library: solys2.automation.positioncalc.MoonLibrary = MoonLibrary.EPHEM_MOON, altitude: float = 0, kernels_path: str = './kernels', solys_delay: float = 5, inst_callback: Optional[Callable] = None, instrument_delay: float = 2)

	Bases: solys2.automation.autotrack._BodyTracker

Object that when created will create a thread executing the function of controlling the
Solys2 so it tracks the Moon.






	
class solys2.automation.autotrack.SunTracker(ip: str, seconds: float, port: int = 15000, password: str = 'solys', logger: Optional[logging.Logger] = None, library: solys2.automation.positioncalc.SunLibrary = SunLibrary.PYSOLAR, altitude: float = 0, kernels_path: str = './kernels', solys_delay: float = 5, inst_callback: Optional[Callable] = None, instrument_delay: float = 2)

	Bases: solys2.automation.autotrack._BodyTracker

Object that when created will create a thread executing the function of controlling the
Solys2 so it tracks the Sun.







solys2.automation.calibration module

Calibration

This module contains the functionalities related to different calibration methods,
most of them used by the GOA-UVa.


	It exports the following classes:
	
	LunarCross : Object that when created will create a thread executing the function of controlling the Solys2 so it performs a cross over the Moon.


	SolarCross : Object that when created will create a thread executing the function of controlling the Solys2 so it performs a cross over the Sun.


	LunarMesh : Object that when created will create a thread executing the function of controlling the Solys2 so it performs a mesh over the Moon.


	SolarMesh : Object that when created will create a thread executing the function of controlling the Solys2 so it performs a mesh over the Sun.






	It exports the following functions:
	
	black_moon : Perform a black for the moon. Point to a position where the moon is not present so the noise can be calculated. (Opposite azimuth and zenith = 45).









	
class solys2.automation.calibration.CalibrationParameters(azimuth_min_offset: float, azimuth_max_offset: float, azimuth_step: float, zenith_min_offset: float, zenith_max_offset: float, zenith_step: float, countdown: int, post_wait: int)

	Bases: object

Parameters needed when performing a cross or a mesh over a Body.

The offset attributes will define the interval that will be per


	
azimuth_min_offset

	Minimum value of azimuth offset in degrees. Included in the interval.


	Type

	float










	
azimuth_max_offset

	Maximum value of azimuth offset in degrees. Included in the interval.


	Type

	float










	
azimuth_step

	Amount of degrees that are between each azimuth cross point.


	Type

	float










	
zenith_min_offset

	Minimum value of zenith offset in degrees. Included in the interval.


	Type

	float










	
zenith_max_offset

	Maximum value of zenith offset in degrees. Included in the interval.


	Type

	float










	
zenith_step

	Amount of degrees that are between each zenith cross point.


	Type

	float










	
countdown

	Amount of seconds that the Solys2 will wait before the ASD is calculated, logging
a countdown in level INFO following the format “COUNTDOWN:<value>”, and the value
will go from the initial countdown value to 0, unless the given solys delays are
not sufficient, in which case the countdown will be reduced for every second that
it has been delayed in excess.


	Type

	float










	
post_wait

	Amount of seconds that the Solys2 will wait after the ASD has been calculated.


	Type

	float










	
azimuth_max_offset: float

	




	
azimuth_min_offset: float

	




	
azimuth_step: float

	




	
countdown: int

	




	
post_wait: int

	




	
zenith_max_offset: float

	




	
zenith_min_offset: float

	




	
zenith_step: float

	








	
class solys2.automation.calibration.LunarCross(ip: str, cross_params: solys2.automation.calibration.CalibrationParameters, library: solys2.automation.positioncalc.MoonLibrary = MoonLibrary.EPHEM_MOON, logger: Optional[logging.Logger] = None, port: int = 15000, password: str = 'solys', altitude: float = 0, kernels_path: str = './kernels', solys_delay: float = 5, solys_delay_margin: float = 2, instrument_delay: float = 2, inst_callback: Optional[Callable] = None)

	Bases: solys2.automation.calibration._BodyCross

Object that when created will create a thread executing the function of controlling the
Solys2 so it performs a cross over the Moon.






	
class solys2.automation.calibration.LunarMesh(ip: str, mesh_params: solys2.automation.calibration.CalibrationParameters, library: solys2.automation.positioncalc.MoonLibrary = MoonLibrary.EPHEM_MOON, logger: Optional[logging.Logger] = None, port: int = 15000, password: str = 'solys', altitude: float = 0, kernels_path: str = './kernels', solys_delay: float = 5, solys_delay_margin: float = 2, instrument_delay: float = 2, inst_callback: Optional[Callable] = None)

	Bases: solys2.automation.calibration._BodyMesh

Object that when created will create a thread executing the function of controlling the
Solys2 so it performs a mesh/matrix over the Moon.






	
class solys2.automation.calibration.SolarCross(ip: str, cross_params: solys2.automation.calibration.CalibrationParameters, library: solys2.automation.positioncalc.SunLibrary = SunLibrary.PYSOLAR, logger: Optional[logging.Logger] = None, port: int = 15000, password: str = 'solys', altitude: float = 0, kernels_path: str = './kernels', solys_delay: float = 5, solys_delay_margin: float = 2, instrument_delay: float = 2, inst_callback: Optional[Callable] = None)

	Bases: solys2.automation.calibration._BodyCross

Object that when created will create a thread executing the function of controlling the
Solys2 so it performs a cross over the Sun.






	
class solys2.automation.calibration.SolarMesh(ip: str, mesh_params: solys2.automation.calibration.CalibrationParameters, library: solys2.automation.positioncalc.SunLibrary = SunLibrary.PYSOLAR, logger: Optional[logging.Logger] = None, port: int = 15000, password: str = 'solys', altitude: float = 0, kernels_path: str = './kernels', solys_delay: float = 5, solys_delay_margin: float = 2, instrument_delay: float = 2, inst_callback: Optional[Callable] = None)

	Bases: solys2.automation.calibration._BodyMesh

Object that when created will create a thread executing the function of controlling the
Solys2 so it performs a mesh/matrix over the Sun.






	
solys2.automation.calibration.black_moon(ip: str, logger: logging.Logger, port: int = 15000, password: str = 'solys', is_finished: Optional[solys2.common.ContainedBool] = None, library: solys2.automation.positioncalc.MoonLibrary = MoonLibrary.EPHEM_MOON, altitude: float = 0, kernels_path: str = './kernels')

	Perform a black for the moon. Point to a position where the moon is not present so the noise
can be calculated. (Opposite azimuth and zenith = 45)


	Parameters

	
	ip (str) – IP of the solys.


	logger (logging.Logger) – Logger that will log out the log messages


	port (int) – Access port. By default 15000.


	password (str) – Ethernet user password. By default is “solys”.


	is_finished (ContainedBool) – Container for the boolean value that initially will be False, but it should be changed
to True when exiting the function.


	library (MoonLibrary) – Lunar library that will be used to track the Moon. By default is ephem.


	altitude (float) – Altitude in meters of the observer point. Used only if SPICE library is selected.


	kernels_path (str) – Directory where the needed SPICE kernels are stored. Used only if SPICE library
is selected.














solys2.automation.positioncalc module

Position Calc

Module that contains the objects that allow the calculation of the position of the moon
and the sun using different libraries, like ephem, pysolar or SPICE (spicedmoon and spicedsun).


	It exports the following classes:
	
	MoonLibrary : Enum that contains all available moon calculation libraries.


	SunLibrary : Enum that contains all available sun calculation libraries.


	BodyCalculator : Abstract class of an object that calculates a celestial body’s zenith and azimuth for a given location at a given datetime.


	MoonCalculator : Abstract class of an object that calculates the lunar zenith and azimuth for a given location at a given datetime.


	SunCalculator : Abstract class of an object that calculates the solar zenith and azimuth for a given location at a given datetime.


	PylunarMoonCalc : Object that calculates the lunar zenith and azimuth for a given location at a given datetime, using pylunar library.


	EphemMoonCalc : Object that calculates the lunar zenith and azimuth for a given location at a given datetime, using ephem library.


	SpiceMoonCalc : Object that calculates the lunar zenith and azimuth for a given location at a given datetime, using spicedmoon (SPICE) library.


	PysolarSunCalc : Object that calculates the solar zenith and azimuth for a given location at a given datetime, using pysolar library.


	EphemSunCalc : Object that calculates the solar zenith and azimuth for a given location at a given datetime, using ephem library.


	SpiceSunCalc : Object that calculates the solar zenith and azimuth for a given location at a given datetime, using spicedsun (SPICE) library.









	
class solys2.automation.positioncalc.BodyCalculator(lat: float, lon: float)

	Bases: abc.ABC

Object that calculates a celestial body’s zenith and azimuth for a given location
at a given datetime.


	
abstract get_position(dt: datetime.datetime) → Tuple[float, float]

	Obtain body’s azimuth and zenith.


	Parameters

	dt (datetime.datetime) – Datetime at which the body’s position will be calculated.



	Returns

	
	azimuth (float) – Body’s azimuth calculated.


	zenith (float) – Body’s zenith calculated.



















	
class solys2.automation.positioncalc.EphemMoonCalc(lat: float, lon: float)

	Bases: solys2.automation.positioncalc.MoonCalculator

Object that calculates the lunar zenith and azimuth for a given location
at a given datetime, using ephem library.


	
get_position(dt: datetime.datetime) → Tuple[float, float]

	Obtain lunar azimuth and zenith.


	Parameters

	dt (datetime.datetime) – Datetime at which the lunar position will be calculated.



	Returns

	
	azimuth (float) – Lunar azimuth calculated.


	zenith (float) – Lunar zenith calculated.



















	
class solys2.automation.positioncalc.EphemSunCalc(lat: float, lon: float)

	Bases: solys2.automation.positioncalc.SunCalculator

Object that calculates the solar zenith and azimuth for a given location
at a given datetime, using ephem library.


	
get_position(dt: datetime.datetime) → Tuple[float, float]

	Obtain solar azimuth and zenith.


	Parameters

	dt (datetime.datetime) – Datetime at which the solar position will be calculated.



	Returns

	
	azimuth (float) – Solar azimuth calculated.


	zenith (float) – Solar zenith calculated.



















	
class solys2.automation.positioncalc.MoonCalculator(lat: float, lon: float)

	Bases: solys2.automation.positioncalc.BodyCalculator

Object that calculates the lunar zenith and azimuth for a given location
at a given datetime.


	
abstract get_position(dt: datetime.datetime) → Tuple[float, float]

	Obtain lunar azimuth and zenith.


	Parameters

	dt (datetime.datetime) – Datetime at which the lunar position will be calculated.



	Returns

	
	azimuth (float) – Lunar azimuth calculated.


	zenith (float) – Lunar zenith calculated.



















	
class solys2.automation.positioncalc.MoonLibrary(value)

	Bases: enum.Enum


Enum that represents the library that can be used for calculating the lunar position.

EPHEM: Library that is very close to the correct data from SPICE, and doesn’t require the presence of extra





	files. This is the default one, although the error might be too big for some users.
	SPICEDMOON: Library that uses NASA’s data. The most exact one, but requires the presence of kernels files.
PYLUNAR: Library that is very incorrect for some punctual data. Usage not recommended.
SPICEDMOONSAFE: Like SPICEDMOON, but in case that it fails (which is very rare but possible) it uses EPHEM





library as a backup library instead of raising an Exception.


	
EPHEM_MOON = 0

	




	
PYLUNAR = 2

	




	
SPICEDMOON = 1

	




	
SPICEDMOONSAFE = 3

	








	
class solys2.automation.positioncalc.PylunarMoonCalc(lat: float, lon: float)

	Bases: solys2.automation.positioncalc.MoonCalculator

Object that calculates the lunar zenith and azimuth for a given location
at a given datetime, using pylunar library.


	
get_position(dt: datetime.datetime) → Tuple[float, float]

	Obtain lunar azimuth and zenith.


	Parameters

	dt (datetime.datetime) – Datetime at which the lunar position will be calculated.



	Returns

	
	azimuth (float) – Lunar azimuth calculated.


	zenith (float) – Lunar zenith calculated.



















	
class solys2.automation.positioncalc.PysolarSunCalc(lat: float, lon: float)

	Bases: solys2.automation.positioncalc.SunCalculator

Object that calculates the solar zenith and azimuth for a given location
at a given datetime, using pysolar library.


	
get_position(dt: datetime.datetime) → Tuple[float, float]

	Obtain solar azimuth and zenith.


	Parameters

	dt (datetime.datetime) – Datetime at which the solar position will be calculated.



	Returns

	
	azimuth (float) – Solar azimuth calculated.


	zenith (float) – Solar zenith calculated.



















	
class solys2.automation.positioncalc.SpiceMoonCalc(lat: float, lon: float, alt: float = 0, kernels='./kernels', retry_nospice: bool = False, logger: Optional[logging.Logger] = None)

	Bases: solys2.automation.positioncalc.MoonCalculator

Object that calculates the lunar zenith and azimuth for a given location
at a given datetime, using spicedmoon (SPICE) library.


	
get_position(dt: datetime.datetime) → Tuple[float, float]

	Obtain lunar azimuth and zenith.


	Parameters

	dt (datetime.datetime) – Datetime at which the lunar position will be calculated.



	Returns

	
	azimuth (float) – Lunar azimuth calculated.


	zenith (float) – Lunar zenith calculated.



















	
class solys2.automation.positioncalc.SpiceSunCalc(lat: float, lon: float, alt: float = 0, kernels='./kernels', retry_nospice: bool = False, logger: Optional[logging.Logger] = None)

	Bases: solys2.automation.positioncalc.SunCalculator

Object that calculates the solar zenith and azimuth for a given location
at a given datetime, using spicedmoon (SPICE) library.


	
get_position(dt: datetime.datetime) → Tuple[float, float]

	Obtain solar azimuth and zenith.


	Parameters

	dt (datetime.datetime) – Datetime at which the solar position will be calculated.



	Returns

	
	azimuth (float) – Solar azimuth calculated.


	zenith (float) – Solar zenith calculated.



















	
class solys2.automation.positioncalc.SunCalculator(lat: float, lon: float)

	Bases: solys2.automation.positioncalc.BodyCalculator

Object that calculates the solar zenith and azimuth for a given location
at a given datetime.


	
abstract get_position(dt: datetime.datetime) → Tuple[float, float]

	Obtain solar azimuth and zenith.


	Parameters

	dt (datetime.datetime) – Datetime at which the solar position will be calculated.



	Returns

	
	azimuth (float) – Solar azimuth calculated.


	zenith (float) – Solar zenith calculated.



















	
class solys2.automation.positioncalc.SunLibrary(value)

	Bases: enum.Enum


Enum that represents the library that can be used for calculating the solar position.

PYSOLAR: Library that is very close to the correct data from SPICE, and doesn’t require the presence of extra





	files. This is the default one. The errors are related to the sunrise and sunset.
	EPHEM: Library that is also close to the correct data from SPICE, but not as much as pysolar. The errors



	are related to the sunrise and sunset.
	SPICEDSUN: Library that uses NASA’s data. The most exact one, but requires the presence of kernels files.
SPICEDSUNSAFE: Like SPICEDSUN, but in case that it fails (which is very rare but possible) it uses PYSOLAR





library as a backup library instead of raising an Exception.


	
EPHEM_SUN = 101

	




	
PYSOLAR = 100

	




	
SPICEDSUN = 102

	




	
SPICEDSUNSAFE = 103
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