# -*- coding: utf-8 -*-

import numpy as np
import s4l_v1.document as document
import s4l_v1.analysis as analysis
import s4l_v1.materials.database as database
import s4l_v1.model as model
import s4l_v1.simulation.emlf as emlf
import s4l_v1.units as units
from s4l_v1 import ReleaseVersion
from s4l_v1 import Unit

# Simulation data at a 3D point
position = [0.8526, -0.0108, -0.06911] # define XYZ coordinates in meters
simulation_name = "Two Metallic Spheres" # Analysis result name

simulation = document.AllSimulations[simulation_name]
simulation_extractor = simulation.Results()
em_sensor_extractor = simulation_extractor["Overall Field"]
em_sensor_extractor.FrequencySettings.ExtractedFrequency = u"All"
document.AllAlgorithms.Add(em_sensor_extractor)

# field simulation
efield_result = em_sensor_extractor.Outputs["EM E(x,y,z,f0)"]
efield_results.Update()

efield = efield_results.Data.Field(0) 
efield = np.linalg.norm(efield,axis=1) # Getting the Magnitude of the E field
dims = np.array(efield_results.Data.Grid.Dimensions)
if np.prod(dims) != len(efield):
	dims = dims - 1
	efield = efield.reshape(dims, order='F')

	grid = efield_results.Data.Grid
	x_axis, y_axis, z_axis = grid.XAxis, grid.YAxis, grid.ZAxis    
	shift_by_half = lambda x: (x[:-1] + x[1:]) / 2 
	# the Sim4Life grid marks the edge of voxels, so I am shifting them to get the voxel centers
	x_axis = shift_by_half(x_axis)
	y_axis = shift_by_half(y_axis)
	z_axis = shift_by_half(z_axis)

	min_ind = lambda x: np.abs(x).argmin() # find point closest to our position
	x_i = min_ind(x_axis - position[0])
	y_i = min_ind(y_axis - position[1])
	z_i = min_ind(z_axis - position[2])

	val_at_xyz = efield[x_i, y_i, z_i]

	print(f"E field at ({x_i:.3f}, {y_i:.3f}, {z_i:.3f}) = {val_at_xyz:.3f}")

