import numpy as np
import scipy.io as sio
import cv2 
import os
import sys
sys.path.append("../core/")
import data_processing_core as dpc
import im_plot as ipt
from easydict import EasyDict as edict
import gtools

root = "/home/cyh/GazeDataset20200519/Original/EyeDiap/Data"
out_root = "/home/cyh/GazeDataset20200519/GazePoint/EyeDiap"
scale =False

def ImageProcessing_Diap():
    folders = os.listdir(root)
    folders.sort(key=lambda x:int(x.split("_")[0]))
    
    count_dict = {}
    for i in range(20):
        count_dict[str(i)] = 0

    for folder in folders:
        if "FT" not in folder:
            video_path = os.path.join(root, folder, "rgb_vga.mov")
            head_path = os.path.join(root, folder, "head_pose.txt")
            anno_path = os.path.join(root, folder, "eye_tracking.txt")
            camparams_path = os.path.join(root, folder, "rgb_vga_calibration.txt")
            target_path = os.path.join(root, folder, "screen_coordinates.txt")
            
            number = int(folder.split("_")[0])
            count = count_dict[str(number)]
            person = "p" + str(number)

            im_outpath = os.path.join(out_root, "Image", person)
            label_outpath = os.path.join(out_root, "Label", f"{person}.label")

            if not os.path.exists(im_outpath):
                os.makedirs(im_outpath)
            if not os.path.exists(os.path.join(out_root, "Label")):
                os.makedirs(os.path.join(out_root, "Label"))
            if not os.path.exists(label_outpath):
                with open(label_outpath, 'w') as outfile:
                    outfile.write("Face Left Right grid metapath 2DGazePixel Headrot Headtrans ratio_p2mm FaceCorner LeftEyeCorner RightEyeCorner\n")

            print(f"Start Processing p{number}: {folder}")
            count_dict[str(number)] = ImageProcessing_PerVideos(video_path, head_path,anno_path, camparams_path, target_path, im_outpath, label_outpath, folder, count, person)


def ImageProcessing_PerVideos(video_path, head_path, anno_path, camparams_path, target_path, im_outpath, label_outpath, folder, count, person):
   
    # Read annotations
    with open(head_path) as infile:
        head_info = infile.readlines()
    with open(anno_path) as infile:
        anno_info = infile.readlines()
    with open(target_path) as infile:
        target_info = infile.readlines()
    length = len(target_info) - 1

    cam_info = CamParamsDecode(camparams_path)
    camera = cam_info["intrinsics"]
    cam_rot = cam_info["R"]
    cam_trans = cam_info["T"]*1000


    # Read camera parameters
    
    # Read video
    cap = cv2.VideoCapture(video_path)

    # create handle of label
    outfile = open(label_outpath, 'a')
    if not os.path.exists(os.path.join(im_outpath, "left")):
        os.makedirs(os.path.join(im_outpath, "left"))
    
    if not os.path.exists(os.path.join(im_outpath, "right")):
        os.makedirs(os.path.join(im_outpath, "right"))

    if not os.path.exists(os.path.join(im_outpath, "face")):
        os.makedirs(os.path.join(im_outpath, "face"))

    if not os.path.exists(os.path.join(im_outpath, "grid")):
        os.makedirs(os.path.join(im_outpath, "grid"))

    num = 1
    # Image Processing 
    for index in range(1, length+1):
        ret, im = cap.read()

        if (index-1) % 15 != 0:
            continue

        progressbar = "".join(["\033[41m%s\033[0m" % '   '] * int(index/length * 20))
        progressbar = "\r" + progressbar + f" {index}|{length}"
        print(progressbar, end="", flush=True)

        # Calculate rotation and transition of head pose.
        head = head_info[index]
        head = list(map(eval, head.strip().split(";")))
        if len(head) != 13:
            print("[Error Head]")
            continue
        
        head_rot = head[1:10]
        head_rot = np.array(head_rot).reshape([3,3])
        head_rot = np.dot(cam_rot, head_rot) 
        head_rot = cv2.Rodrigues(head_rot)[0]

        # rotate the head into camera coordinate system
        head_trans = np.array(head[10:13])*1000
        head_trans = np.dot(cam_rot, head_trans)
        headtrans = head_trans + cam_trans

        # Calculate the 2d coordinates of target
        target = target_info[index]
        target = list(map(eval,target.strip().split(";")))
        if len(target) != 6:
            print("[Error target]")
            continue

        kx_m2p = 1/0.0003641769/1000
        ky_m2p = 1/0.0003291772/1000
        k_m2p = np.array([kx_m2p, ky_m2p])

        gaze_pp = np.array(target)[1:3]
        gaze_pp[0] = gaze_pp[0] - 320
        gaze_mm = gaze_pp * (1/k_m2p)
        headRot = dpc.HeadTo2d(head_rot.flatten())
        

        # Calculate the bounding box.
        anno = anno_info[index]
        anno = list(map(eval, anno.strip().split(";")))
        if len(anno) != 19:
            print("[Error anno]")
            continue
        anno = np.array(anno)


        left2d = anno[1:3]
        leftbox = GetEyeBox(left2d)
        right2d = anno[3:5]
        rightbox = GetEyeBox(right2d)

        facebox = GetFaceBox(left2d, right2d)

        face_img = gtools.CropImg(im,
                      facebox.begin[0],
                      facebox.begin[1],
                      facebox.width,
                      facebox.height)
        face_img = cv2.resize(face_img, (224, 224))

        left_img = gtools.CropImg(im,
                      leftbox.begin[0],
                      leftbox.begin[1],
                      leftbox.width,
                      leftbox.height)
        left_img = cv2.resize(left_img, (60, 36))

        right_img = gtools.CropImg(im,
                      rightbox.begin[0],
                      rightbox.begin[1],
                      rightbox.width,
                      rightbox.height)
        right_img = cv2.resize(right_img, (60, 36))

        image = edict()
        image.width = 640
        image.height = 480
        grid_img = GetGrid(image, facebox)

        # Save the acquired info
        cv2.imwrite(os.path.join(im_outpath, "face", str(count + num)+".jpg"), face_img)
        cv2.imwrite(os.path.join(im_outpath, "left", str(count + num)+".jpg"), left_img)
        cv2.imwrite(os.path.join(im_outpath, "right", str(count + num)+".jpg"), right_img)
        cv2.imwrite(os.path.join(im_outpath, "grid", str(count + num)+".jpg"), grid_img)
        
        save_name_face = os.path.join(person, "face", str(count + num) + ".jpg")
        save_name_left = os.path.join(person, "left", str(count + num) + ".jpg")
        save_name_right = os.path.join(person, "right", str(count + num) + ".jpg")
        save_name_grid = os.path.join(person, "grid", str(count + num) + ".jpg")
        save_metapath = folder + f"_{index}"

        save_gaze = ",".join(gaze_pp.astype("str"))
        save_headrot = ",".join(headRot.astype("str"))
        save_headtrans = ",".join(headtrans.astype("str"))
        save_ratio = ",".join((1/k_m2p).astype("str"))
        save_face = ",".join(list(map(str, [facebox.begin[0], facebox.begin[1], facebox.begin[0]+facebox.width, facebox.begin[1]+facebox.height])))
        save_left = ",".join(list(map(str, [leftbox.begin[0], leftbox.begin[1], leftbox.begin[0]+leftbox.width, leftbox.begin[1]+leftbox.height])))
        save_right = ",".join(list(map(str, [rightbox.begin[0], rightbox.begin[1], rightbox.begin[0]+rightbox.width, rightbox.begin[1]+rightbox.height])))


        save_str = " ".join([save_name_face, save_name_left, save_name_right,save_name_grid, save_metapath, save_gaze, save_headrot, save_headtrans, save_ratio, save_face, save_left, save_right]) 
        outfile.write(save_str + "\n")
        num += 1

    count += (num-1)
    outfile.close()
    print("")
    return count

def CamParamsDecode(path):
    cal = {}
    fh = open(path, 'r')
    # Read the [resolution] section
    fh.readline().strip()
    cal['size'] = [int(val) for val in fh.readline().strip().split(';')]
    cal['size'] = cal['size'][0], cal['size'][1]
    # Read the [intrinsics] section
    fh.readline().strip()
    vals = []
    for i in range(3):
        vals.append([float(val) for val in fh.readline().strip().split(';')])
    cal['intrinsics'] = np.array(vals).reshape(3, 3)
    # Read the [R] section
    fh.readline().strip()
    vals = []
    for i in range(3):
        vals.append([float(val) for val in fh.readline().strip().split(';')])
    cal['R'] = np.array(vals).reshape(3, 3)
    # Read the [T] section
    fh.readline().strip()
    vals = []
    for i in range(3):
        vals.append([float(val) for val in fh.readline().strip().split(';')])
    cal['T'] = np.array(vals).reshape(3)
    fh.close()
    return cal

def GetFaceBox(lefteye, righteye):
  face = edict()
  face.center = (lefteye + righteye)/2
  length = 112*0.9
  face.begin = (face.center - np.array([0.5*length, 0.3*length])).astype("int")
  face.width = int(length)
  face.height = int(length)
  return bound(face)


def GetEyeBox(center):
  # eye
  eye = edict()
  eye.center = center
  eye.width = 60*0.8
  times = eye.width / 60
  eye.height = int(36*times)
  eye.begin = (eye.center - np.array([0.5*eye.width, 0.5*eye.height])).astype("int")
  return bound(eye)


def GetGrid(image, face):
  img = np.zeros((image.width, image.height))
  img[face.begin[0]:face.begin[0] + face.width, face.begin[1]:face.begin[1]+face.height] = np.ones([face.width,face.height])
  img = cv2.resize(img, (25, 25))
  return img


def bound(axis):
  image = edict()
  image.width = 640
  image.height = 480
  axis.begin[0] = max(axis.begin[0], 0)
  axis.begin[1] = max(axis.begin[1], 0)

  if axis.begin[0] + axis.width > image.width:
    axis.begin[0] = image.width - axis.width

  if axis.begin[1] + axis.height > image.height:
    axis.begin[1] = image.height - axis.height
  return axis

if __name__ == "__main__":
    ImageProcessing_Diap()

