# -*- coding: utf-8 -*-
import s4l_v1.analysis as analysis
import s4l_v1.document as document
import s4l_v1.model as model
import numpy as np

sim = document.AllSimulations["Nr"]
titration_eval = analysis.neuron_evaluators.TitrationEvaluator(
    inputs=[sim.Results()["Titration Sensor"].Outputs["Titration"]]
)
titration_eval.UpdateAttributes()
titration_eval.Update(0)

times = list(titration_eval.TimeOfFirstSpike)
locations = list(titration_eval.LocationOfFirstSpike)
neuron_names = list(titration_eval.NeuronName)

if not times:
    print("First spike not detected")
else:
    first_idx = np.argmin(times)
    
    earliest_time = times[first_idx]
    target_name = neuron_names[first_idx].strip()
    spike_node = str(locations[first_idx])

    print(f"The first spike of a neuron: {earliest_time} s")
    print(f"Action neurons: {target_name}")

    all_neurons = sim.GetNeuronEntities()
    matched_axon = next((n for n in all_neurons if n.Name.strip() in target_name or target_name in n.Name), None)

    if matched_axon:
        geo = sim.GetSectionGeometries(matched_axon)
        target_section = geo.get(spike_node) or next((s for k, s in geo.items() if spike_node in k), None)

        if target_section and len(target_section.SegmentCenters) > 0:
            pos = target_section.SegmentCenters[0]
            point = model.CreatePoint(pos)
            point.Name = f"EarliestSpike_{spike_node}"
            print(f"First spike successfully labeled！Coordinate：{pos}")
        else:
            print(f"Node information not found：{spike_node}")
    else:
        print(f"Neuron entity not found：{target_name}")
