from __future__ import annotations
import os
import s4l_v1.model as model
import s4l_v1.model.image as image

# Example:
# MRI_IMAGE_PATH = r"D:\CustomerCase\sub01_T1.nii.gz"
MRI_IMAGE_PATH = r"D:\DATA\12 t1_mpr_ AXC.nii.gz"

# Add one or more .vtk/.stl/.obj/.trk/.tck paths.
# Example:
# TRACT_PATHS = [
#     r"D:\CustomerCase\left_cst.trk",
#     r"D:\CustomerCase\right_cst.vtk",
# ]
TRACT_PATHS = [
    r"D:\DATA\Fiberbundle\FiberLL.vtk",
	r"D:\DATA\Fiberbundle\FiberRR.vtk"
]


MAX_STREAMLINES = 300
STREAMLINE_STRIDE = 1
MIN_STREAMLINE_POINTS = 2
STREAMLINE_NAME_PREFIX = "Tract"


TRACT_COLOR = (0.0, 0.85, 1.0)

SUPPORTED_MESH_EXTENSIONS = {".vtk", ".stl", ".obj"}
SUPPORTED_STREAMLINE_EXTENSIONS = {".trk", ".tck"}


def clean_paths(paths):
    return [path for path in paths if path and str(path).strip()]


def ras_to_lps(point):
    x, y, z = [float(value) for value in point]
    return [-x, -y, z]


def vec3(values):
    return model.Vec3(float(values[0]), float(values[1]), float(values[2]))


def set_tract_color(entity):
    try:
        entity.Color = model.Color(float(TRACT_COLOR[0]), float(TRACT_COLOR[1]), float(TRACT_COLOR[2]))
    except Exception:
        pass


def normalize_import_result(entities):
    if isinstance(entities, (list, tuple)):
        return list(entities)
    return [entities]


def print_entity_bbox(label, entities):
    try:
        bbox = model.GetBoundingBox(entities)
        print(label, "bbox:", bbox)
    except Exception as exc:
        print(label, "bbox unavailable:", repr(exc))


def import_reference_mri():
    if not MRI_IMAGE_PATH:
        print("MRI_IMAGE_PATH is empty; skipping MRI import.")
        return None
    if not os.path.exists(MRI_IMAGE_PATH):
        raise FileNotFoundError("MRI_IMAGE_PATH does not exist: " + MRI_IMAGE_PATH)

    mri = image.ImportImage(MRI_IMAGE_PATH)
    try:
        mri.Name = "Reference_MRI"
    except Exception:
        pass

    print("Imported MRI:", MRI_IMAGE_PATH)
    for attr in ("Name", "Shape", "Spacing", "Transform", "HasTransform", "RelativeTransform"):
        try:
            print("  {}: {}".format(attr, getattr(mri, attr)))
        except Exception as exc:
            print("  {}: <unavailable: {}>".format(attr, exc))
    print_entity_bbox("MRI", [mri])
    return mri


def import_mesh_tract(path):
    print("Importing mesh tract:", path)
    entities = normalize_import_result(model.Import(path))
    base = os.path.splitext(os.path.basename(path))[0]

    for index, entity in enumerate(entities, start=1):
        try:
            entity.Name = "{}_{}".format(base, index)
        except Exception:
            pass
        set_tract_color(entity)

    print("  imported entity count:", len(entities))
    print("  coordinate handling: direct import; mesh is assumed to already be in MRI/world mm coordinates")
    print_entity_bbox("  tract", entities)
    return entities


def load_streamlines(path):
    try:
        import nibabel as nib
    except ImportError:
        raise RuntimeError(
            "Reading .trk/.tck requires nibabel in the Sim4Life Python "
            "environment. Install nibabel or export the tract as .vtk/.stl/.obj."
        )

    tractogram = nib.streamlines.load(path)
    return tractogram.streamlines


def create_polyline(points, name):
    converted = [vec3(ras_to_lps(point)) for point in points]
    polyline = model.CreatePolyLine(converted)
    try:
        polyline.Name = name
    except Exception:
        pass
    set_tract_color(polyline)
    return polyline


def import_streamline_tract(path):
    print("Importing streamline tract:", path)
    streamlines = load_streamlines(path)
    base = os.path.splitext(os.path.basename(path))[0]
    entities = []
    used = 0

    for index, streamline in enumerate(streamlines):
        if STREAMLINE_STRIDE > 1 and index % int(STREAMLINE_STRIDE) != 0:
            continue
        if len(streamline) < MIN_STREAMLINE_POINTS:
            continue
        name = "{}_{}_{}".format(STREAMLINE_NAME_PREFIX, base, used + 1)
        entities.append(create_polyline(streamline, name))
        used += 1
        if MAX_STREAMLINES and used >= int(MAX_STREAMLINES):
            break

    print("  created streamline polylines:", len(entities))
    print("  coordinate handling: nibabel world/RAS+ mm converted to patient LPS mm")
    if MAX_STREAMLINES:
        print("  MAX_STREAMLINES:", MAX_STREAMLINES)
    print_entity_bbox("  streamlines", entities)
    return entities


def import_tract(path):
    if not os.path.exists(path):
        raise FileNotFoundError("Tract path does not exist: " + path)

    extension = os.path.splitext(path)[1].lower()
    if extension in SUPPORTED_MESH_EXTENSIONS:
        return import_mesh_tract(path)
    if extension in SUPPORTED_STREAMLINE_EXTENSIONS:
        return import_streamline_tract(path)

    raise RuntimeError(
        "Unsupported tract extension '{}'. Supported: .vtk, .stl, .obj, .trk, .tck".format(extension)
    )


def main():
    print("=== Sim4Life MRI + tract import ===")

    import_reference_mri()

    paths = clean_paths(TRACT_PATHS)
    if not paths:
        raise RuntimeError("TRACT_PATHS is empty. Add at least one tract file path.")

    all_entities = []
    for path in paths:
        all_entities.extend(import_tract(path))

    print("Done. Created/imported tract entity count:", len(all_entities))
    

if __name__ == "__main__":
    main()
