# -*- coding: utf-8 -*-
import os, glob, re
import h5py
import numpy as np
from uuid import uuid4
import s4l_v1.document as document

def _auto_color(i):
    phi = 0.61803398875
    h = (i * phi) % 1.0
    s, v = 0.7, 0.95
    h6 = h * 6.0
    c = v * s
    x = c * (1 - abs(h6 % 2 - 1))
    m = v - c
    if   0 <= h6 < 1: r,g,b = c,x,0
    elif 1 <= h6 < 2: r,g,b = x,c,0
    elif 2 <= h6 < 3: r,g,b = 0,c,x
    elif 3 <= h6 < 4: r,g,b = 0,x,c
    elif 4 <= h6 < 5: r,g,b = x,0,c
    else:             r,g,b = c,0,x
    return (round(r+m,6), round(g+m,6), round(b+m,6))

def _step_from_axis(axis, n_cells):
    L = len(axis)
    if L == n_cells + 1:  
        return float((axis[-1] - axis[0]) / n_cells)
    d = np.diff(axis)
    if len(d) == 0: return None
    delta = float(np.median(d))
    x0 = axis[0] - delta/2.0
    x1 = axis[-1] + delta/2.0
    return float((x1 - x0) / n_cells)

def _find_voxel_group(f):
    meshes = f["Meshes"]
    for key in meshes.keys():
        g = meshes[key]
        if isinstance(g, h5py.Group) and all(k in g.keys() for k in ("voxels","axis_x","axis_y","axis_z")):
            return g
    return None

def _names_from_input_log(input_h5_path, labels):
    log_path = input_h5_path.replace("_Input.h5", "_Input.log")
    if not os.path.exists(log_path):
        cand = glob.glob(os.path.join(os.path.dirname(input_h5_path), "*_Input.log"))
        if not cand: return {}
        log_path = max(cand, key=os.path.getmtime)

    names = []
    inside = False
    with open(log_path, "r", encoding="utf-8", errors="ignore") as fp:
        for line in fp:
            if not inside and "Solid settings:" in line:
                inside = True
                continue
            if inside:
                if line.strip() == "" or "Dynamic range" in line:
                    break
                m = re.findall(r"'([^']+)'", line)
                if m: names.append(m[-1])

    names = [n for n in names if n.lower() != "background"]
    if len(names) >= len(labels):
        return {v: names[i] for i, v in enumerate(sorted(labels))}
    return {}


def export_voxels_from_sim(sim, out_dir, dtype=np.uint8, label_names=None, include_guid=False):
    os.makedirs(out_dir, exist_ok=True)

    input_h5 = sim.GetInputFileName()
    if not os.path.exists(input_h5):
        results_dir = os.path.dirname(input_h5)
        if os.path.isdir(results_dir):
            cand = glob.glob(os.path.join(results_dir, "*_Input.h5"))
            cand.sort(key=lambda p: os.path.getmtime(p), reverse=True)
            if cand: input_h5 = cand[0]
    if not os.path.exists(input_h5):
        raise FileNotFoundError("Cannot find Input.h5")

    with h5py.File(input_h5, "r") as f:
        g = _find_voxel_group(f)
        if g is None:
            raise RuntimeError("No group with voxels and axis_x/y/z under /Meshes")

        vox = np.asarray(g["voxels"][()])
        X = g["axis_x"][()]; Y = g["axis_y"][()]; Z = g["axis_z"][()]
        if np.issubdtype(vox.dtype, np.floating):
            vox = np.rint(vox).astype(np.int64)

        nx, ny, nz = vox.shape
        dx = _step_from_axis(X, nx); dy = _step_from_axis(Y, ny); dz = _step_from_axis(Z, nz)

    raw_path = os.path.join(out_dir, "voxel.raw")  #可修改輸出raw檔案名稱
    np.asfortranarray(vox).astype(np.dtype(dtype), copy=False).ravel(order="F").tofile(raw_path)

    labels = sorted(int(v) for v in np.unique(vox) if v != 0)
    if not labels:
        raise ValueError("vox is only 0 (background) and no labels are available.")
    name_map = _names_from_input_log(input_h5, labels)
    for v in labels:
        if v not in name_map:
            name_map[v] = f"Object_{v}"

    
    txt_path = os.path.join(out_dir, "voxel.txt")  #可修改輸出txt檔案名稱
    with open(txt_path, "w", encoding="utf-8") as fobj:
        for i, v in enumerate(labels, start=1):
            r, g, b = _auto_color(i)
            line = f"{v}\t{r}\t{g}\t{b}\t{name_map[v]}"
            if include_guid:
                line += f"\t{uuid4()}"
            fobj.write(line + "\n")

        fobj.write("\n")
        fobj.write("Grid extent (number of cells)\n")
        fobj.write(f"nx\t{nx}\nny\t{ny}\nnz\t{nz}\n\n")
        fobj.write("Spatial steps [m]\n")
        fobj.write(f"dx\t{dx}\n")
        fobj.write(f"dy\t{dy}\n")
        fobj.write(f"dz\t{dz}\n")

    print("RAW:", raw_path)
    print("TXT:", txt_path)
    print("Grid:", (nx, ny, nz))
    print("Steps [m]:", dx, dy, dz)
    print("Names:", name_map)
	
    
if __name__ == "__main__":
    sim = document.AllSimulations["LF"]   # 改成你的模擬名稱
    export_voxels_from_sim(sim, out_dir=r"D:\DATA\test\voxel_export", dtype=np.uint16)

	
