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Description

This code implementation aims to introduce a novel sequential neural network model with a
spatialtemporal attention mechanism that can focus on key features of lane lines and exploit salient
spatialtemporal correlations.
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Attachments

Click on the file to open it. Attention: It depends on the settings of your PDF viewer if and how the
file will be opened.

>  Codes-Use.zip





Codes-Use/config_Att.py

import argparse

# globel param
# dataset setting
img_width = 256
img_height = 128
img_channel = 3
label_width = 256
label_height = 128
label_channel = 1
data_loader_numworkers = 2 # 6 max on HPC TUD works 8 change to 0 lisa to 16 19 12
class_num = 2

'''
# Lisa path "$TMPDIR"/LaneDetectionCode/
train_path = './data/train_index_lisa.txt' # train_index_lisa_lighttest.txt train_path = '"$TMPDIR"/LaneDetectionCode/data/train_index_lisa.txt'
val_path = './data/val_index_lisa.txt'
test_path = './data/test_index_0601all_lisa.txt' #test_index_demo.txt
'''

#Local path 
train_path = './data/train_index_lisa.txt' # train_index_lisa_lighttest.txt train_path = '"$TMPDIR"/LaneDetectionCode/data/train_index_lisa.txt'
val_path = './data/val_index_lisaEven.txt' # val_index_lisa_lighttest val_index_lisa
test_path =  './data/test_index_0601all_lisa.txt' #test_index_demo # 'V:/QiQiQiVVV/QiMiracle/QiQiTUDelft/Codes/RobustLaneDetection/test_index_stride1_use_12.txt' #  
# 'V:/QiQiQiVVV/QiMiracle/QiQiTUDelft/Codes/RobustLaneDetection/test_index_stride1_use.txt' # 'V:/QiQiQiVVV/QiMiracle/QiQiTUDelft/Codes/RobustLaneDetection/test_index.txt' 
#use 'V:/QiQiQiVVV/QiMiracle/QiQiTUDelft/Codes/RobustLaneDetection/LaneDetectionCode/data/test_index_0601all_desktop.txt'  test_index_demo.txt  #V:/QiQiQiVVV/QiMiracle/QiQiTUDelft/Codes/RobustLaneDetection
#test_path =  './data/test_index_0601all_desktop.txt' #use './data/test_index_0601all_desktop.txt'  test_index_demo.txt  #V:/QiQiQiVVV/QiMiracle/QiQiTUDelft/Codes/RobustLaneDetection
#save_path = './save/result/tmpcheck/'  #challenging/' #C:/V/LaneDetectionCode/save/result/ SCNN_SegNet_ConvLSTM2
pretrained_path= './pretrained/SCNN_UNetV_ConvLSTM2/98.29037767789684_SGD_lr0.09_batch113_epoch63.pth'#'./pretrained/SCNN_SegNet_ConvGRUL2/97.90716831353444_SGD_lr0.0016_batch32_epoch23_parallelgpuPRE.pth'# SCNNSegnetConvLSTM/98.09890697792561_SGD_lr0.00016_batch23_epoch1.pth' #SCNN_SegNet_ConvGRUL2/97.86919647666956_SGD_lr0.008_batch32_epoch23_parallelgpuPRE.pth' # unetlstm segnet 97.95346649215205 95.56656676228575 #'./pretrained/unetlstm.pth' segnet
#save_path = './save/result/unetlstm/challenging/12_'
save_path = './pretrained/SCNN_UNetV_ConvLSTM2/challenging/' #  SCNNV_SegNet_ConvLSTM2/result/challenging/12/ challenging normal  # challenging/alluse/  challenging/12/ #  all  challenging/11_ challenging/12_   challenging/tmp/
# weight
class_weight = [0.02, 1.02]

def args_setting():
    # Training settings   args.model =='SCNNV_SegNet_ConvGRU'  or args.model =='SCNNV_SegNet_ConvLSTM'
    parser = argparse.ArgumentParser(description='PyTorch UNet-ConvLSTM')
    parser.add_argument('--model',type=str, default='UNet-ConvLSTM',help='( UNet-ConvLSTM | SegNet-ConvLSTM |SCNN_SegNet_ConvGRU| SCNN_UNet_ConvLSTM |SCNN_SegNet_ConvLSTM| UNet | SegNet | UNet_TwoConvGRU | SCNN_UNet_ConvGRU )') # UNet_TwoConvGRU UNet-ConvLSTM SCNN_UNet_ConvLSTM  
    parser.add_argument('--batch-size', type=int, default= 3, metavar='N', # 15 change to 9 #Titan 72*1.69 = 121.68
                        help='input batch size for training (default: 10)')
    parser.add_argument('--test-batch-size', type=int, default=1, metavar='N',
                        help='input batch size for testing (default: 100)')
    parser.add_argument('--epochs', type=int, default=99, metavar='N', # epochs 30 to 3  36
                        help='number of epochs to train (default: 30)')
    parser.add_argument('--lr', type=float, default=0.010369, metavar='LR', #change to 0.001 000369
                        help='learning rate (default: 0.01)')
    parser.add_argument('--momentum', type=float, default=0.5, metavar='M',
                        help='SGD momentum (default: 0.5)')
    parser.add_argument('--cuda', action='store_true', default=True,
                        help='use CUDA training')
    parser.add_argument('--seed', type=int, default=1, metavar='S',
                        help='random seed (default: 1)')
    parser.add_argument('--log-interval', type=int, default=369, metavar='N', #369
                        help='how many batches to wait before logging training status')
    args = parser.parse_args()
    return args

#lr generator
#print([ num*num for num in [1,2,3,4,5]])
#print([ 0.0369*pow(0.9,num-1) for num in [1,2,3,4,5]])






Codes-Use/datasets.py

import torch
import os
import json
from torch.utils.data import Dataset
from torch.utils.data import random_split
import cv2 as cv
import numpy as np
from PIL import Image
from torch.utils.data import DataLoader
import pandas as pd


class TuSimpleDataset1(Dataset):
    def __init__(self, root, transform=None, input_size=(448, 448)):
        self.root = root
        self.transform = transform
        self.input_size=input_size
        self.json_files = [names for names in os.listdir(root) if names.endswith('withclasses.json')]
        self.lanes = []
        self.h_samples = []
        # self.classes = []
        self.raw_file = []

        for files in self.json_files:
            with open(os.path.join(root, files), 'r') as file:
                json_annotations = file.readlines()
            for annotates in json_annotations:
                annotation = json.loads(annotates)
                self.lanes.append(annotation['lanes'])
                self.h_samples.append(annotation['h_samples'])
                # self.classes.append(annotation['classes'])
                self.raw_file.append(annotation['raw_file'])

        self.lane_images = [os.path.join(root, path) for path in self.raw_file]

    def create_lane_image(self, item):
        lane_pt_img = np.zeros((self.w, self.h))
        i = 0
        while i < len(self.lanes[item]):
            for v in range(0, len(self.h_samples[item]) - 1):
                point_h_begin = self.h_samples[item][v]
                point_h_end = self.h_samples[item][v + 1]
                point_w_begin = self.lanes[item][i][v]
                point_w_end = self.lanes[item][i][v + 1]

                if point_w_begin != -2 and point_w_end != -2:
                    cv.line(lane_pt_img, (point_w_begin, point_h_begin), (point_w_end, point_h_end), [255, 255, 255], 2)
            i += 1
        return lane_pt_img/255

    def __len__(self):
        return len(self.lanes)

    def __getitem__(self, item):
        lane_img_cv =  cv.normalize(cv.imread(self.lane_images[item]), None, alpha=0, beta=1,
                                    norm_type=cv.NORM_MINMAX) # cv.imread(self.lane_images[item])
        self.lane_img = Image.fromarray(lane_img_cv)
        self.w, self.h, self.c = lane_img_cv.shape
        self.target_img = Image.fromarray((self.create_lane_image(item)).astype(np.uint8))
        if self.transform:
            self.lane_img, self.target_img = self.transform(self.lane_img, self.target_img)
        sample = {'data': self.lane_img, 'label': torch.squeeze(self.target_img)}
        return sample
        #[self.lane_img, torch.squeeze(self.target_img)]

    # def get_splits(self, n_test=0.33):
    #     # determine sizes
    #     test_size = round(n_test * len(self.lanes))
    #     train_size = len(self.lanes) - test_size
    #     # calculate the split
    #     return random_split(self, [train_size, test_size])




class TuSimpleDataset2(Dataset):
    def __init__(self, root, transform=None):
        self.root = root
        self.transform = transform
        self.json_files = [names for names in os.listdir(root) if names.endswith('withclasses.json')]
        self.lanes = []
        self.h_samples = []
        self.classes = []
        self.raw_file = []

        for files in self.json_files:
            with open(os.path.join(root, files), 'r') as file:
                json_annotations = file.readlines()
            for annotates in json_annotations:
                annotation = json.loads(annotates)
                self.lanes.append(annotation['lanes'])
                self.h_samples.append(annotation['h_samples'])
                self.classes.append(annotation['classes'])
                self.raw_file.append(annotation['raw_file'])

        self.lane_images = [os.path.join(root, path) for path in self.raw_file]

    def lane_pts(self, item):
        lane_points = []
        if len(self.lanes[item][0]) == 56:
            if len(self.lanes[item]) == 5:
                w_points = [item for sublist in self.lanes[item] for item in sublist]
                w_points = [float(i)* 0.00078125 for i in w_points]
                class_str = self.classes[item].strip().split(' ')
                class_int = list(map(int, class_str))
                class_int = class_int
                lane_points.extend(w_points)
                h_points = [float(i) * 0.001388889 for i in self.h_samples[item]]
                lane_points.extend(h_points)
                lane_points.extend(class_int)
                for n, i in enumerate(lane_points):
                    if i < 0:
                        lane_points[n] = 0

            if len(self.lanes[item])==4:
                w_points = [item for sublist in self.lanes[item] for item in sublist]
                w_points = [float(i) * 0.00078125 for i in w_points]
                w_points.extend([0]*56)
                class_str = self.classes[item].strip().split(' ')
                class_int = list(map(int, class_str))
                class_int = class_int
                class_int.extend([0]*1)
                lane_points.extend(w_points)
                h_points = [float(i) * 0.001388889 for i in self.h_samples[item]]
                lane_points.extend(h_points)
                lane_points.extend(class_int)
                for n, i in enumerate(lane_points):
                    if i < 0:
                        lane_points[n] = 0

            if len(self.lanes[item])==3:
                w_points = [item for sublist in self.lanes[item] for item in sublist]
                w_points = [float(i) * 0.00078125 for i in w_points]
                w_points.extend([0] * 112)
                class_str = self.classes[item].strip().split(' ')
                class_int = list(map(int, class_str))
                class_int = class_int
                class_int.extend([0] * 2)
                lane_points.extend(w_points)
                h_points = [float(i) * 0.001388889 for i in self.h_samples[item]]
                lane_points.extend(h_points)
                lane_points.extend(class_int)
                for n, i in enumerate(lane_points):
                    if i < 0:
                        lane_points[n] = 0

            if len(self.lanes[item])==2:
                w_points = [item for sublist in self.lanes[item] for item in sublist]
                w_points = [float(i) * 0.00078125 for i in w_points]
                w_points.extend([0] * 168)
                class_str = self.classes[item].strip().split(' ')
                class_int = list(map(int, class_str))
                class_int = class_int
                class_int.extend([0] * 3)
                lane_points.extend(w_points)
                h_points = [float(i) * 0.001388889 for i in self.h_samples[item]]
                lane_points.extend(h_points)
                lane_points.extend(class_int)
                for n, i in enumerate(lane_points):
                    if i < 0:
                        lane_points[n] = 0
        return lane_points


    def __len__(self):
        return len(self.lanes)

    def __getitem__(self, item):
        lane_img_cv = cv.imread(self.lane_images[item])
        self.lane_img = Image.fromarray(lane_img_cv)
        self.target_lanes = list(map(float,self.lane_pts(item)))
        if self.transform:
            self.lane_img, self.target_lanes = self.transform(self.lane_img, self.target_lanes)
        return [self.lane_img, torch.tensor(self.target_lanes)]


# lanedataset = TuSimpleDataset2(root='/home/sandeep/PycharmProjects/LaneATT/datasets/tusimple/', transform=None)
# a = lanedataset[1][1]

class VOCDataset(torch.utils.data.Dataset):
    def __init__(
            self, csv_file, img_dir, label_dir, S=7, B=2, C=20, transform=None,
    ):
        self.annotations = pd.read_csv(csv_file)
        self.img_dir = img_dir
        self.label_dir = label_dir
        self.transform = transform
        self.S = S
        self.B = B
        self.C = C

    def __len__(self):
        return len(self.annotations)

    def __getitem__(self, index):
        label_path = os.path.join(self.label_dir, self.annotations.iloc[index, 1])
        boxes = []
        with open(label_path) as f:
            for label in f.readlines():
                class_label, x, y, width, height = [
                    float(x) if float(x) != int(float(x)) else int(x)
                    for x in label.replace("\n", "").split()
                ]

                boxes.append([class_label, x, y, width, height])

        img_path = os.path.join(self.img_dir, self.annotations.iloc[index, 0])
        image = Image.open(img_path)
        boxes = torch.tensor(boxes)

        if self.transform:
            # image = self.transform(image)
            image, boxes = self.transform(image, boxes)

        # Convert To Cells
        label_matrix = torch.zeros((self.S, self.S, self.C + 5 * self.B))
        for box in boxes:
            class_label, x, y, width, height = box.tolist()
            class_label = int(class_label)

            # i,j represents the cell row and cell column
            i, j = int(self.S * y), int(self.S * x)
            x_cell, y_cell = self.S * x - j, self.S * y - i

            """
            Calculating the width and height of cell of bounding box,
            relative to the cell is done by the following, with
            width as the example:

            width_pixels = (width*self.image_width)
            cell_pixels = (self.image_width)

            Then to find the width relative to the cell is simply:
            width_pixels/cell_pixels, simplification leads to the
            formulas below.
            """
            width_cell, height_cell = (
                width * self.S,
                height * self.S,
            )

            # If no object already found for specific cell i,j
            # Note: This means we restrict to ONE object
            # per cell!
            if label_matrix[i, j, 20] == 0:
                # Set that there exists an object
                label_matrix[i, j, 20] = 1

                # Box coordinates
                box_coordinates = torch.tensor(
                    [x_cell, y_cell, width_cell, height_cell]
                )

                label_matrix[i, j, 21:25] = box_coordinates

                # Set one hot encoding for class_label
                label_matrix[i, j, class_label] = 1

        return image, label_matrix
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Codes-Use/data/test_index.txt

V:/QiQiQiVVV/QiMiracle/QiQiTUDelft/Codes/RobustLaneDetection/testset/image/1-curve-oclude/1.jpg V:/QiQiQiVVV/QiMiracle/QiQiTUDelft/Codes/RobustLaneDetection/testset/image/1-curve-oclude/2.jpg V:/QiQiQiVVV/QiMiracle/QiQiTUDelft/Codes/RobustLaneDetection/testset/image/1-curve-oclude/3.jpg V:/QiQiQiVVV/QiMiracle/QiQiTUDelft/Codes/RobustLaneDetection/testset/image/1-curve-oclude/4.jpg V:/QiQiQiVVV/QiMiracle/QiQiTUDelft/Codes/RobustLaneDetection/testset/image/1-curve-oclude/5.jpg V:/QiQiQiVVV/QiMiracle/QiQiTUDelft/Codes/RobustLaneDetection/testset/truth/1-curve-oclude/5.jpg
V:/QiQiQiVVV/QiMiracle/QiQiTUDelft/Codes/RobustLaneDetection/testset/image/1-curve-oclude/2.jpg V:/QiQiQiVVV/QiMiracle/QiQiTUDelft/Codes/RobustLaneDetection/testset/image/1-curve-oclude/3.jpg V:/QiQiQiVVV/QiMiracle/QiQiTUDelft/Codes/RobustLaneDetection/testset/image/1-curve-oclude/4.jpg V:/QiQiQiVVV/QiMiracle/QiQiTUDelft/Codes/RobustLaneDetection/testset/image/1-curve-oclude/5.jpg V:/QiQiQiVVV/QiMiracle/QiQiTUDelft/Codes/RobustLaneDetection/testset/image/1-curve-oclude/6.jpg V:/QiQiQiVVV/QiMiracle/QiQiTUDelft/Codes/RobustLaneDetection/testset/truth/1-curve-oclude/6.jpg
V:/QiQiQiVVV/QiMiracle/QiQiTUDelft/Codes/RobustLaneDetection/testset/image/1-curve-oclude/3.jpg V:/QiQiQiVVV/QiMiracle/QiQiTUDelft/Codes/RobustLaneDetection/testset/image/1-curve-oclude/4.jpg V:/QiQiQiVVV/QiMiracle/QiQiTUDelft/Codes/RobustLaneDetection/testset/image/1-curve-oclude/5.jpg V:/QiQiQiVVV/QiMiracle/QiQiTUDelft/Codes/RobustLaneDetection/testset/image/1-curve-oclude/6.jpg V:/QiQiQiVVV/QiMiracle/QiQiTUDelft/Codes/RobustLaneDetection/testset/image/1-curve-oclude/7.jpg V:/QiQiQiVVV/QiMiracle/QiQiTUDelft/Codes/RobustLaneDetection/testset/truth/1-curve-oclude/7.jpg
V:/QiQiQiVVV/QiMiracle/QiQiTUDelft/Codes/RobustLaneDetection/testset/image/1-curve-oclude/4.jpg V:/QiQiQiVVV/QiMiracle/QiQiTUDelft/Codes/RobustLaneDetection/testset/image/1-curve-oclude/5.jpg V:/QiQiQiVVV/QiMiracle/QiQiTUDelft/Codes/RobustLaneDetection/testset/image/1-curve-oclude/6.jpg V:/QiQiQiVVV/QiMiracle/QiQiTUDelft/Codes/RobustLaneDetection/testset/image/1-curve-oclude/7.jpg V:/QiQiQiVVV/QiMiracle/QiQiTUDelft/Codes/RobustLaneDetection/testset/image/1-curve-oclude/8.jpg V:/QiQiQiVVV/QiMiracle/QiQiTUDelft/Codes/RobustLaneDetection/testset/truth/1-curve-oclude/8.jpg
V:/QiQiQiVVV/QiMiracle/QiQiTUDelft/Codes/RobustLaneDetection/testset/image/1-curve-oclude/5.jpg V:/QiQiQiVVV/QiMiracle/QiQiTUDelft/Codes/RobustLaneDetection/testset/image/1-curve-oclude/6.jpg V:/QiQiQiVVV/QiMiracle/QiQiTUDelft/Codes/RobustLaneDetection/testset/image/1-curve-oclude/7.jpg V:/QiQiQiVVV/QiMiracle/QiQiTUDelft/Codes/RobustLaneDetection/testset/image/1-curve-oclude/8.jpg V:/QiQiQiVVV/QiMiracle/QiQiTUDelft/Codes/RobustLaneDetection/testset/image/1-curve-oclude/9.jpg V:/QiQiQiVVV/QiMiracle/QiQiTUDelft/Codes/RobustLaneDetection/testset/truth/1-curve-oclude/9.jpg
V:/QiQiQiVVV/QiMiracle/QiQiTUDelft/Codes/RobustLaneDetection/testset/image/1-curve-oclude/6.jpg V:/QiQiQiVVV/QiMiracle/QiQiTUDelft/Codes/RobustLaneDetection/testset/image/1-curve-oclude/7.jpg V:/QiQiQiVVV/QiMiracle/QiQiTUDelft/Codes/RobustLaneDetection/testset/image/1-curve-oclude/8.jpg V:/QiQiQiVVV/QiMiracle/QiQiTUDelft/Codes/RobustLaneDetection/testset/image/1-curve-oclude/9.jpg V:/QiQiQiVVV/QiMiracle/QiQiTUDelft/Codes/RobustLaneDetection/testset/image/1-curve-oclude/10.jpg V:/QiQiQiVVV/QiMiracle/QiQiTUDelft/Codes/RobustLaneDetection/testset/truth/1-curve-oclude/10.jpg
V:/QiQiQiVVV/QiMiracle/QiQiTUDelft/Codes/RobustLaneDetection/testset/image/1-curve-oclude/7.jpg V:/QiQiQiVVV/QiMiracle/QiQiTUDelft/Codes/RobustLaneDetection/testset/image/1-curve-oclude/8.jpg V:/QiQiQiVVV/QiMiracle/QiQiTUDelft/Codes/RobustLaneDetection/testset/image/1-curve-oclude/9.jpg V:/QiQiQiVVV/QiMiracle/QiQiTUDelft/Codes/RobustLaneDetection/testset/image/1-curve-oclude/10.jpg V:/QiQiQiVVV/QiMiracle/QiQiTUDelft/Codes/RobustLaneDetection/testset/image/1-curve-oclude/11.jpg V:/QiQiQiVVV/QiMiracle/QiQiTUDelft/Codes/RobustLaneDetection/testset/truth/1-curve-oclude/11.jpg
V:/QiQiQiVVV/QiMiracle/QiQiTUDelft/Codes/RobustLaneDetection/testset/image/1-curve-oclude/8.jpg V:/QiQiQiVVV/QiMiracle/QiQiTUDelft/Codes/RobustLaneDetection/testset/image/1-curve-oclude/9.jpg V:/QiQiQiVVV/QiMiracle/QiQiTUDelft/Codes/RobustLaneDetection/testset/image/1-curve-oclude/10.jpg V:/QiQiQiVVV/QiMiracle/QiQiTUDelft/Codes/RobustLaneDetection/testset/image/1-curve-oclude/11.jpg V:/QiQiQiVVV/QiMiracle/QiQiTUDelft/Codes/RobustLaneDetection/testset/image/1-curve-oclude/12.jpg V:/QiQiQiVVV/QiMiracle/QiQiTUDelft/Codes/RobustLaneDetection/testset/truth/1-curve-oclude/12.jpg
V:/QiQiQiVVV/QiMiracle/QiQiTUDelft/Codes/RobustLaneDetection/testset/image/1-curve-oclude/9.jpg V:/QiQiQiVVV/QiMiracle/QiQiTUDelft/Codes/RobustLaneDetection/testset/image/1-curve-oclude/10.jpg V:/QiQiQiVVV/QiMiracle/QiQiTUDelft/Codes/RobustLaneDetection/testset/image/1-curve-oclude/11.jpg V:/QiQiQiVVV/QiMiracle/QiQiTUDelft/Codes/RobustLaneDetection/testset/image/1-curve-oclude/12.jpg V:/QiQiQiVVV/QiMiracle/QiQiTUDelft/Codes/RobustLaneDetection/testset/image/1-curve-oclude/13.jpg V:/QiQiQiVVV/QiMiracle/QiQiTUDelft/Codes/RobustLaneDetection/testset/truth/1-curve-oclude/13.jpg
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./testset/image/0531/1492628785560580255/16.jpg ./testset/image/0531/1492628785560580255/17.jpg ./testset/image/0531/1492628785560580255/18.jpg ./testset/image/0531/1492628785560580255/19.jpg ./testset/image/0531/1492628785560580255/20.jpg ./testset/truth/clips_20_truth/0531/1492628785560580255.jpg
./testset/image/0531/1492628787992527189/9.jpg ./testset/image/0531/1492628787992527189/10.jpg ./testset/image/0531/1492628787992527189/11.jpg ./testset/image/0531/1492628787992527189/12.jpg ./testset/image/0531/1492628787992527189/13.jpg ./testset/truth/clips_13_truth/0531/1492628787992527189.jpg
./testset/image/0531/1492628787992527189/16.jpg ./testset/image/0531/1492628787992527189/17.jpg ./testset/image/0531/1492628787992527189/18.jpg ./testset/image/0531/1492628787992527189/19.jpg ./testset/image/0531/1492628787992527189/20.jpg ./testset/truth/clips_20_truth/0531/1492628787992527189.jpg
./testset/image/0531/1492628788992066936/9.jpg ./testset/image/0531/1492628788992066936/10.jpg ./testset/image/0531/1492628788992066936/11.jpg ./testset/image/0531/1492628788992066936/12.jpg ./testset/image/0531/1492628788992066936/13.jpg ./testset/truth/clips_13_truth/0531/1492628788992066936.jpg
./testset/image/0531/1492628788992066936/16.jpg ./testset/image/0531/1492628788992066936/17.jpg ./testset/image/0531/1492628788992066936/18.jpg ./testset/image/0531/1492628788992066936/19.jpg ./testset/image/0531/1492628788992066936/20.jpg ./testset/truth/clips_20_truth/0531/1492628788992066936.jpg
./testset/image/0531/1492628791892679406/9.jpg ./testset/image/0531/1492628791892679406/10.jpg ./testset/image/0531/1492628791892679406/11.jpg ./testset/image/0531/1492628791892679406/12.jpg ./testset/image/0531/1492628791892679406/13.jpg ./testset/truth/clips_13_truth/0531/1492628791892679406.jpg
./testset/image/0531/1492628791892679406/16.jpg ./testset/image/0531/1492628791892679406/17.jpg ./testset/image/0531/1492628791892679406/18.jpg ./testset/image/0531/1492628791892679406/19.jpg ./testset/image/0531/1492628791892679406/20.jpg ./testset/truth/clips_20_truth/0531/1492628791892679406.jpg
./testset/image/0531/1492628792926986263/9.jpg ./testset/image/0531/1492628792926986263/10.jpg ./testset/image/0531/1492628792926986263/11.jpg ./testset/image/0531/1492628792926986263/12.jpg ./testset/image/0531/1492628792926986263/13.jpg ./testset/truth/clips_13_truth/0531/1492628792926986263.jpg
./testset/image/0531/1492628792926986263/16.jpg ./testset/image/0531/1492628792926986263/17.jpg ./testset/image/0531/1492628792926986263/18.jpg ./testset/image/0531/1492628792926986263/19.jpg ./testset/image/0531/1492628792926986263/20.jpg ./testset/truth/clips_20_truth/0531/1492628792926986263.jpg
./testset/image/0531/1492628810148112071/9.jpg ./testset/image/0531/1492628810148112071/10.jpg ./testset/image/0531/1492628810148112071/11.jpg ./testset/image/0531/1492628810148112071/12.jpg ./testset/image/0531/1492628810148112071/13.jpg ./testset/truth/clips_13_truth/0531/1492628810148112071.jpg
./testset/image/0531/1492628810148112071/16.jpg ./testset/image/0531/1492628810148112071/17.jpg ./testset/image/0531/1492628810148112071/18.jpg ./testset/image/0531/1492628810148112071/19.jpg ./testset/image/0531/1492628810148112071/20.jpg ./testset/truth/clips_20_truth/0531/1492628810148112071.jpg
./testset/image/0531/1492628811411748910/9.jpg ./testset/image/0531/1492628811411748910/10.jpg ./testset/image/0531/1492628811411748910/11.jpg ./testset/image/0531/1492628811411748910/12.jpg ./testset/image/0531/1492628811411748910/13.jpg ./testset/truth/clips_13_truth/0531/1492628811411748910.jpg
./testset/image/0531/1492628811411748910/16.jpg ./testset/image/0531/1492628811411748910/17.jpg ./testset/image/0531/1492628811411748910/18.jpg ./testset/image/0531/1492628811411748910/19.jpg ./testset/image/0531/1492628811411748910/20.jpg ./testset/truth/clips_20_truth/0531/1492628811411748910.jpg
./testset/image/0531/1492628825003655955/9.jpg ./testset/image/0531/1492628825003655955/10.jpg ./testset/image/0531/1492628825003655955/11.jpg ./testset/image/0531/1492628825003655955/12.jpg ./testset/image/0531/1492628825003655955/13.jpg ./testset/truth/clips_13_truth/0531/1492628825003655955.jpg
./testset/image/0531/1492628825003655955/16.jpg ./testset/image/0531/1492628825003655955/17.jpg ./testset/image/0531/1492628825003655955/18.jpg ./testset/image/0531/1492628825003655955/19.jpg ./testset/image/0531/1492628825003655955/20.jpg ./testset/truth/clips_20_truth/0531/1492628825003655955.jpg
./testset/image/0531/1492628850321379797/9.jpg ./testset/image/0531/1492628850321379797/10.jpg ./testset/image/0531/1492628850321379797/11.jpg ./testset/image/0531/1492628850321379797/12.jpg ./testset/image/0531/1492628850321379797/13.jpg ./testset/truth/clips_13_truth/0531/1492628850321379797.jpg
./testset/image/0531/1492628850321379797/16.jpg ./testset/image/0531/1492628850321379797/17.jpg ./testset/image/0531/1492628850321379797/18.jpg ./testset/image/0531/1492628850321379797/19.jpg ./testset/image/0531/1492628850321379797/20.jpg ./testset/truth/clips_20_truth/0531/1492628850321379797.jpg
./testset/image/0531/1492628879337209706/9.jpg ./testset/image/0531/1492628879337209706/10.jpg ./testset/image/0531/1492628879337209706/11.jpg ./testset/image/0531/1492628879337209706/12.jpg ./testset/image/0531/1492628879337209706/13.jpg ./testset/truth/clips_13_truth/0531/1492628879337209706.jpg
./testset/image/0531/1492628879337209706/16.jpg ./testset/image/0531/1492628879337209706/17.jpg ./testset/image/0531/1492628879337209706/18.jpg ./testset/image/0531/1492628879337209706/19.jpg ./testset/image/0531/1492628879337209706/20.jpg ./testset/truth/clips_20_truth/0531/1492628879337209706.jpg
./testset/image/0531/1492628880603080608/9.jpg ./testset/image/0531/1492628880603080608/10.jpg ./testset/image/0531/1492628880603080608/11.jpg ./testset/image/0531/1492628880603080608/12.jpg ./testset/image/0531/1492628880603080608/13.jpg ./testset/truth/clips_13_truth/0531/1492628880603080608.jpg
./testset/image/0531/1492628880603080608/16.jpg ./testset/image/0531/1492628880603080608/17.jpg ./testset/image/0531/1492628880603080608/18.jpg ./testset/image/0531/1492628880603080608/19.jpg ./testset/image/0531/1492628880603080608/20.jpg ./testset/truth/clips_20_truth/0531/1492628880603080608.jpg
./testset/image/0531/1492628886999243620/9.jpg ./testset/image/0531/1492628886999243620/10.jpg ./testset/image/0531/1492628886999243620/11.jpg ./testset/image/0531/1492628886999243620/12.jpg ./testset/image/0531/1492628886999243620/13.jpg ./testset/truth/clips_13_truth/0531/1492628886999243620.jpg
./testset/image/0531/1492628886999243620/16.jpg ./testset/image/0531/1492628886999243620/17.jpg ./testset/image/0531/1492628886999243620/18.jpg ./testset/image/0531/1492628886999243620/19.jpg ./testset/image/0531/1492628886999243620/20.jpg ./testset/truth/clips_20_truth/0531/1492628886999243620.jpg
./testset/image/0531/1492628894461588977/9.jpg ./testset/image/0531/1492628894461588977/10.jpg ./testset/image/0531/1492628894461588977/11.jpg ./testset/image/0531/1492628894461588977/12.jpg ./testset/image/0531/1492628894461588977/13.jpg ./testset/truth/clips_13_truth/0531/1492628894461588977.jpg
./testset/image/0531/1492628894461588977/16.jpg ./testset/image/0531/1492628894461588977/17.jpg ./testset/image/0531/1492628894461588977/18.jpg ./testset/image/0531/1492628894461588977/19.jpg ./testset/image/0531/1492628894461588977/20.jpg ./testset/truth/clips_20_truth/0531/1492628894461588977.jpg
./testset/image/0531/1492628897293002112/9.jpg ./testset/image/0531/1492628897293002112/10.jpg ./testset/image/0531/1492628897293002112/11.jpg ./testset/image/0531/1492628897293002112/12.jpg ./testset/image/0531/1492628897293002112/13.jpg ./testset/truth/clips_13_truth/0531/1492628897293002112.jpg
./testset/image/0531/1492628897293002112/16.jpg ./testset/image/0531/1492628897293002112/17.jpg ./testset/image/0531/1492628897293002112/18.jpg ./testset/image/0531/1492628897293002112/19.jpg ./testset/image/0531/1492628897293002112/20.jpg ./testset/truth/clips_20_truth/0531/1492628897293002112.jpg
./testset/image/0531/1492628898525855772/9.jpg ./testset/image/0531/1492628898525855772/10.jpg ./testset/image/0531/1492628898525855772/11.jpg ./testset/image/0531/1492628898525855772/12.jpg ./testset/image/0531/1492628898525855772/13.jpg ./testset/truth/clips_13_truth/0531/1492628898525855772.jpg
./testset/image/0531/1492628898525855772/16.jpg ./testset/image/0531/1492628898525855772/17.jpg ./testset/image/0531/1492628898525855772/18.jpg ./testset/image/0531/1492628898525855772/19.jpg ./testset/image/0531/1492628898525855772/20.jpg ./testset/truth/clips_20_truth/0531/1492628898525855772.jpg
./testset/image/0531/1492628900892398626/9.jpg ./testset/image/0531/1492628900892398626/10.jpg ./testset/image/0531/1492628900892398626/11.jpg ./testset/image/0531/1492628900892398626/12.jpg ./testset/image/0531/1492628900892398626/13.jpg ./testset/truth/clips_13_truth/0531/1492628900892398626.jpg
./testset/image/0531/1492628900892398626/16.jpg ./testset/image/0531/1492628900892398626/17.jpg ./testset/image/0531/1492628900892398626/18.jpg ./testset/image/0531/1492628900892398626/19.jpg ./testset/image/0531/1492628900892398626/20.jpg ./testset/truth/clips_20_truth/0531/1492628900892398626.jpg
./testset/image/0531/1492628902090276127/9.jpg ./testset/image/0531/1492628902090276127/10.jpg ./testset/image/0531/1492628902090276127/11.jpg ./testset/image/0531/1492628902090276127/12.jpg ./testset/image/0531/1492628902090276127/13.jpg ./testset/truth/clips_13_truth/0531/1492628902090276127.jpg
./testset/image/0531/1492628902090276127/16.jpg ./testset/image/0531/1492628902090276127/17.jpg ./testset/image/0531/1492628902090276127/18.jpg ./testset/image/0531/1492628902090276127/19.jpg ./testset/image/0531/1492628902090276127/20.jpg ./testset/truth/clips_20_truth/0531/1492628902090276127.jpg
./testset/image/0531/1492628910351761783/9.jpg ./testset/image/0531/1492628910351761783/10.jpg ./testset/image/0531/1492628910351761783/11.jpg ./testset/image/0531/1492628910351761783/12.jpg ./testset/image/0531/1492628910351761783/13.jpg ./testset/truth/clips_13_truth/0531/1492628910351761783.jpg
./testset/image/0531/1492628910351761783/16.jpg ./testset/image/0531/1492628910351761783/17.jpg ./testset/image/0531/1492628910351761783/18.jpg ./testset/image/0531/1492628910351761783/19.jpg ./testset/image/0531/1492628910351761783/20.jpg ./testset/truth/clips_20_truth/0531/1492628910351761783.jpg
./testset/image/0531/1492628912583733966/9.jpg ./testset/image/0531/1492628912583733966/10.jpg ./testset/image/0531/1492628912583733966/11.jpg ./testset/image/0531/1492628912583733966/12.jpg ./testset/image/0531/1492628912583733966/13.jpg ./testset/truth/clips_13_truth/0531/1492628912583733966.jpg
./testset/image/0531/1492628912583733966/16.jpg ./testset/image/0531/1492628912583733966/17.jpg ./testset/image/0531/1492628912583733966/18.jpg ./testset/image/0531/1492628912583733966/19.jpg ./testset/image/0531/1492628912583733966/20.jpg ./testset/truth/clips_20_truth/0531/1492628912583733966.jpg
./testset/image/0531/1492628915781811493/9.jpg ./testset/image/0531/1492628915781811493/10.jpg ./testset/image/0531/1492628915781811493/11.jpg ./testset/image/0531/1492628915781811493/12.jpg ./testset/image/0531/1492628915781811493/13.jpg ./testset/truth/clips_13_truth/0531/1492628915781811493.jpg
./testset/image/0531/1492628915781811493/16.jpg ./testset/image/0531/1492628915781811493/17.jpg ./testset/image/0531/1492628915781811493/18.jpg ./testset/image/0531/1492628915781811493/19.jpg ./testset/image/0531/1492628915781811493/20.jpg ./testset/truth/clips_20_truth/0531/1492628915781811493.jpg
./testset/image/0531/1492628918313586234/9.jpg ./testset/image/0531/1492628918313586234/10.jpg ./testset/image/0531/1492628918313586234/11.jpg ./testset/image/0531/1492628918313586234/12.jpg ./testset/image/0531/1492628918313586234/13.jpg ./testset/truth/clips_13_truth/0531/1492628918313586234.jpg
./testset/image/0531/1492628918313586234/16.jpg ./testset/image/0531/1492628918313586234/17.jpg ./testset/image/0531/1492628918313586234/18.jpg ./testset/image/0531/1492628918313586234/19.jpg ./testset/image/0531/1492628918313586234/20.jpg ./testset/truth/clips_20_truth/0531/1492628918313586234.jpg






Codes-Use/data/train_index_lisa.txt

./dataset/trainset/image/origin/0313-1/10000/9.jpg ./dataset/trainset/image/origin/0313-1/10000/10.jpg ./dataset/trainset/image/origin/0313-1/10000/11.jpg ./dataset/trainset/image/origin/0313-1/10000/12.jpg ./dataset/trainset/image/origin/0313-1/10000/13.jpg ./dataset/trainset/truth/origin/clips_13_truth/0313-1/10000.jpg
./dataset/trainset/image/origin/0313-1/10000/5.jpg ./dataset/trainset/image/origin/0313-1/10000/7.jpg ./dataset/trainset/image/origin/0313-1/10000/9.jpg ./dataset/trainset/image/origin/0313-1/10000/11.jpg ./dataset/trainset/image/origin/0313-1/10000/13.jpg ./dataset/trainset/truth/origin/clips_13_truth/0313-1/10000.jpg
./dataset/trainset/image/origin/0313-1/10000/1.jpg ./dataset/trainset/image/origin/0313-1/10000/4.jpg ./dataset/trainset/image/origin/0313-1/10000/7.jpg ./dataset/trainset/image/origin/0313-1/10000/10.jpg ./dataset/trainset/image/origin/0313-1/10000/13.jpg ./dataset/trainset/truth/origin/clips_13_truth/0313-1/10000.jpg
./dataset/trainset/image/origin/0313-1/10000/16.jpg ./dataset/trainset/image/origin/0313-1/10000/17.jpg ./dataset/trainset/image/origin/0313-1/10000/18.jpg ./dataset/trainset/image/origin/0313-1/10000/19.jpg ./dataset/trainset/image/origin/0313-1/10000/20.jpg ./dataset/trainset/truth/origin/clips_20_truth/0313-1/10000.jpg
./dataset/trainset/image/origin/0313-1/10000/12.jpg ./dataset/trainset/image/origin/0313-1/10000/14.jpg ./dataset/trainset/image/origin/0313-1/10000/16.jpg ./dataset/trainset/image/origin/0313-1/10000/18.jpg ./dataset/trainset/image/origin/0313-1/10000/20.jpg ./dataset/trainset/truth/origin/clips_20_truth/0313-1/10000.jpg
./dataset/trainset/image/origin/0313-1/10000/8.jpg ./dataset/trainset/image/origin/0313-1/10000/11.jpg ./dataset/trainset/image/origin/0313-1/10000/14.jpg ./dataset/trainset/image/origin/0313-1/10000/17.jpg ./dataset/trainset/image/origin/0313-1/10000/20.jpg ./dataset/trainset/truth/origin/clips_20_truth/0313-1/10000.jpg
./dataset/trainset/image/origin/0313-1/10020/9.jpg ./dataset/trainset/image/origin/0313-1/10020/10.jpg ./dataset/trainset/image/origin/0313-1/10020/11.jpg ./dataset/trainset/image/origin/0313-1/10020/12.jpg ./dataset/trainset/image/origin/0313-1/10020/13.jpg ./dataset/trainset/truth/origin/clips_13_truth/0313-1/10020.jpg
./dataset/trainset/image/origin/0313-1/10020/5.jpg ./dataset/trainset/image/origin/0313-1/10020/7.jpg ./dataset/trainset/image/origin/0313-1/10020/9.jpg ./dataset/trainset/image/origin/0313-1/10020/11.jpg ./dataset/trainset/image/origin/0313-1/10020/13.jpg ./dataset/trainset/truth/origin/clips_13_truth/0313-1/10020.jpg
./dataset/trainset/image/origin/0313-1/10020/1.jpg ./dataset/trainset/image/origin/0313-1/10020/4.jpg ./dataset/trainset/image/origin/0313-1/10020/7.jpg ./dataset/trainset/image/origin/0313-1/10020/10.jpg ./dataset/trainset/image/origin/0313-1/10020/13.jpg ./dataset/trainset/truth/origin/clips_13_truth/0313-1/10020.jpg
./dataset/trainset/image/origin/0313-1/10020/16.jpg ./dataset/trainset/image/origin/0313-1/10020/17.jpg ./dataset/trainset/image/origin/0313-1/10020/18.jpg ./dataset/trainset/image/origin/0313-1/10020/19.jpg ./dataset/trainset/image/origin/0313-1/10020/20.jpg ./dataset/trainset/truth/origin/clips_20_truth/0313-1/10020.jpg
./dataset/trainset/image/origin/0313-1/10020/12.jpg ./dataset/trainset/image/origin/0313-1/10020/14.jpg ./dataset/trainset/image/origin/0313-1/10020/16.jpg ./dataset/trainset/image/origin/0313-1/10020/18.jpg ./dataset/trainset/image/origin/0313-1/10020/20.jpg ./dataset/trainset/truth/origin/clips_20_truth/0313-1/10020.jpg
./dataset/trainset/image/origin/0313-1/10020/8.jpg ./dataset/trainset/image/origin/0313-1/10020/11.jpg ./dataset/trainset/image/origin/0313-1/10020/14.jpg ./dataset/trainset/image/origin/0313-1/10020/17.jpg ./dataset/trainset/image/origin/0313-1/10020/20.jpg ./dataset/trainset/truth/origin/clips_20_truth/0313-1/10020.jpg
./dataset/trainset/image/origin/0313-1/10040/9.jpg ./dataset/trainset/image/origin/0313-1/10040/10.jpg ./dataset/trainset/image/origin/0313-1/10040/11.jpg ./dataset/trainset/image/origin/0313-1/10040/12.jpg ./dataset/trainset/image/origin/0313-1/10040/13.jpg ./dataset/trainset/truth/origin/clips_13_truth/0313-1/10040.jpg
./dataset/trainset/image/origin/0313-1/10040/5.jpg ./dataset/trainset/image/origin/0313-1/10040/7.jpg ./dataset/trainset/image/origin/0313-1/10040/9.jpg ./dataset/trainset/image/origin/0313-1/10040/11.jpg ./dataset/trainset/image/origin/0313-1/10040/13.jpg ./dataset/trainset/truth/origin/clips_13_truth/0313-1/10040.jpg
./dataset/trainset/image/origin/0313-1/10040/1.jpg ./dataset/trainset/image/origin/0313-1/10040/4.jpg ./dataset/trainset/image/origin/0313-1/10040/7.jpg ./dataset/trainset/image/origin/0313-1/10040/10.jpg ./dataset/trainset/image/origin/0313-1/10040/13.jpg ./dataset/trainset/truth/origin/clips_13_truth/0313-1/10040.jpg
./dataset/trainset/image/origin/0313-1/10040/16.jpg ./dataset/trainset/image/origin/0313-1/10040/17.jpg ./dataset/trainset/image/origin/0313-1/10040/18.jpg ./dataset/trainset/image/origin/0313-1/10040/19.jpg ./dataset/trainset/image/origin/0313-1/10040/20.jpg ./dataset/trainset/truth/origin/clips_20_truth/0313-1/10040.jpg
./dataset/trainset/image/origin/0313-1/10040/12.jpg ./dataset/trainset/image/origin/0313-1/10040/14.jpg ./dataset/trainset/image/origin/0313-1/10040/16.jpg ./dataset/trainset/image/origin/0313-1/10040/18.jpg ./dataset/trainset/image/origin/0313-1/10040/20.jpg ./dataset/trainset/truth/origin/clips_20_truth/0313-1/10040.jpg
./dataset/trainset/image/origin/0313-1/10040/8.jpg ./dataset/trainset/image/origin/0313-1/10040/11.jpg ./dataset/trainset/image/origin/0313-1/10040/14.jpg ./dataset/trainset/image/origin/0313-1/10040/17.jpg ./dataset/trainset/image/origin/0313-1/10040/20.jpg ./dataset/trainset/truth/origin/clips_20_truth/0313-1/10040.jpg
./dataset/trainset/image/origin/0313-1/10060/9.jpg ./dataset/trainset/image/origin/0313-1/10060/10.jpg ./dataset/trainset/image/origin/0313-1/10060/11.jpg ./dataset/trainset/image/origin/0313-1/10060/12.jpg ./dataset/trainset/image/origin/0313-1/10060/13.jpg ./dataset/trainset/truth/origin/clips_13_truth/0313-1/10060.jpg
./dataset/trainset/image/origin/0313-1/10060/5.jpg ./dataset/trainset/image/origin/0313-1/10060/7.jpg ./dataset/trainset/image/origin/0313-1/10060/9.jpg ./dataset/trainset/image/origin/0313-1/10060/11.jpg ./dataset/trainset/image/origin/0313-1/10060/13.jpg ./dataset/trainset/truth/origin/clips_13_truth/0313-1/10060.jpg
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Codes-Use/model/ModelDownloadLink.txt

The obtained pre-trained model together with the best pre-trained model can be downloaded from:

https://drive.google.com/drive/folders/1n6Km_jJ3bfxJsd7KP7RMuFShbvpUIZAl?usp=drive_link






Codes-Use/model_att.py

import config
from torchvision import models
from utils_att import *


def generate_model(args):

    use_cuda = args.cuda and torch.cuda.is_available()
    device = torch.device("cuda" if use_cuda else "cpu")

    assert args.model in [ 'UNet-ConvLSTM', 'SegNet-ConvLSTM', 'UNet', 'SegNet']
    if args.model == 'SegNet-ConvLSTM':
        model = SegNet_ConvLSTM().to(device)
    elif args.model == 'SegNet':
        model = SegNet().to(device)
    elif args.model == 'UNet-ConvLSTM':
        model = UNet_ConvLSTM(config.img_channel, config.class_num).to(device)
    elif args.model == 'UNet':
        model = UNet(config.img_channel, config.class_num).to(device)
    return model


class UNet_ConvLSTM(nn.Module):
    def __init__(self, n_channels, n_classes):
        super(UNet_ConvLSTM, self).__init__()
        self.inc = inconv(n_channels, 64)
        self.down1 = downfirst(64, 128)
        self.down2 = down(128, 256)
        self.down3 = down(256, 512)
        self.down4 = down(512, 512)
        self.up1 = up(1024, 256)
        self.up2 = up(512, 128)
        self.up3 = up(256, 64)
        self.up4 = up(128, 64)
        self.inconv = nn.Conv2d(in_channels=512, out_channels=1, kernel_size=(1, 1))
        self.outconv = nn.Conv2d(in_channels=1, out_channels=512, kernel_size=(1, 1))
        self.outc = outconv(64, n_classes)
        self.attention_module = AttentionModule(input_size=128, hidden_size=128)
        
        # SCNN Part
        SCNN_kernel=9 #9->3; should be larger 9 is better than 3
        
        self.scnn_convs = nn.ModuleList()
        self.scnn_convs.add_module('SCNN_D', nn.Conv2d(64, 64, (1, SCNN_kernel), padding=(0, SCNN_kernel // 2), bias=False)) # adjusting according to different layers
        self.scnn_convs.add_module('SCNN_U', nn.Conv2d(64, 64, (1, SCNN_kernel), padding=(0, SCNN_kernel // 2), bias=False))
        self.scnn_convs.add_module('SCNN_R', nn.Conv2d(64, 64, (SCNN_kernel, 1), padding=(SCNN_kernel // 2, 0), bias=False))
        self.scnn_convs.add_module('SCNN_L', nn.Conv2d(64, 64, (SCNN_kernel, 1), padding=(SCNN_kernel // 2, 0), bias=False))
        # out layer
        #self.conv3 = nn.Conv2d(128, 2, 1)

    def scnn(self, x):
        type = ['V', 'V', 'H', 'H']  # horizon or vertical scnn layer
        direction = ['normal', 'reverse', 'normal', 'reverse']  # 'normal' is top-down / right-left
        for ms_conv, v, r in zip(self.scnn_convs, type, direction):
            x = self.scnn_(x, ms_conv, v, r)
        return x

    def scnn_(self, x, conv, type='V', direction='normal'):
        assert type in ['V', 'H']
        assert direction in ['normal', 'reverse']
        B, C, H, W = x.size()

        # turn the feature maps into slices
        if type == 'V':
            slices = [x[:, :, i:(i + 1), :] for i in range(H)]
            dim = 2
        elif type == 'H':
            slices = [x[:, :, :, i:(i + 1)] for i in range(W)]
            dim = 3
        if direction == 'reverse':
            slices = slices[::-1]
        # propagate the feature
        out = [slices[0]]
        for i in range(1, len(slices)):
            out.append(slices[i] + F.relu(conv(out[i - 1])))
        if direction == 'reverse':
            out = out[::-1]
        return torch.cat(out, dim=dim)
    

    def forward(self, x):
        x = torch.unbind(x, dim=1)
        data = []
        for item in x:
            x1 = self.inc(item)
            x2 = self.down1(self.scnn(x1))
            x3 = self.down2(x2)
            x4 = self.down3(x3)
            x5 = self.down4(x4)
            x6 = self.inconv(x5)
            data.append(x6.unsqueeze(0))
        data = torch.cat(data, dim=0)
        data = torch.flatten(data, start_dim=2)

        test, _ = self.attention_module(data)
        output_tensor = test.permute(1, 0, 2)
        output_tensor_new = output_tensor.reshape(output_tensor.shape[0], output_tensor.shape[1], 8, 16)
        output = self.outconv(output_tensor_new)
        x = self.up1(output, x4)
        x = self.up2(x, x3)
        x = self.up3(x, x2)
        x = self.up4(x, x1)
        x = self.outc(x)
        return x, test


class SegNet_ConvLSTM(nn.Module):
    def __init__(self):
        super(SegNet_ConvLSTM,self).__init__()
        self.vgg16_bn = models.vgg16_bn(pretrained=True).features
        self.relu = nn.ReLU(inplace=True)
        self.index_MaxPool = nn.MaxPool2d(kernel_size=2, stride=2,return_indices=True)
        self.index_UnPool = nn.MaxUnpool2d(kernel_size=2, stride=2)
        # net struct
        self.conv1_block = nn.Sequential(self.vgg16_bn[0],  # conv2d(3,64,(3,3))
                                         self.vgg16_bn[1],  # bn(64,eps=1e-05,momentum=0.1,affine=True)
                                         self.vgg16_bn[2],  # relu(in_place)
                                         self.vgg16_bn[3],  # conv2d(3,64,(3,3))
                                         self.vgg16_bn[4],  # bn(64,eps=1e-05,momentum=0.1,affine=True)
                                         self.vgg16_bn[5]   # relu(in_place)
                                         )
        self.conv2_block = nn.Sequential(self.vgg16_bn[7],
                                         self.vgg16_bn[8],
                                         self.vgg16_bn[9],
                                         self.vgg16_bn[10],
                                         self.vgg16_bn[11],
                                         self.vgg16_bn[12]
                                         )
        self.conv3_block = nn.Sequential(self.vgg16_bn[14],
                                         self.vgg16_bn[15],
                                         self.vgg16_bn[16],
                                         self.vgg16_bn[17],
                                         self.vgg16_bn[18],
                                         self.vgg16_bn[19],
                                         self.vgg16_bn[20],
                                         self.vgg16_bn[21],
                                         self.vgg16_bn[22]
                                         )
        self.conv4_block = nn.Sequential(self.vgg16_bn[24],
                                         self.vgg16_bn[25],
                                         self.vgg16_bn[26],
                                         self.vgg16_bn[27],
                                         self.vgg16_bn[28],
                                         self.vgg16_bn[29],
                                         self.vgg16_bn[30],
                                         self.vgg16_bn[31],
                                         self.vgg16_bn[32]
                                         )
        self.conv5_block = nn.Sequential(self.vgg16_bn[34],
                                         self.vgg16_bn[35],
                                         self.vgg16_bn[36],
                                         self.vgg16_bn[37],
                                         self.vgg16_bn[38],
                                         self.vgg16_bn[39],
                                         self.vgg16_bn[40],
                                         self.vgg16_bn[41],
                                         self.vgg16_bn[42]
                                         )

        self.upconv5_block = nn.Sequential(
                                           nn.Conv2d(512, 512, kernel_size=(3, 3), padding=(1,1)),
                                           nn.BatchNorm2d(512, eps=1e-05, momentum=0.1, affine=True),
                                           self.relu,
                                           nn.Conv2d(512, 512, kernel_size=(3, 3), padding=(1,1)),
                                           nn.BatchNorm2d(512, eps=1e-05, momentum=0.1, affine=True),
                                           self.relu,
                                           nn.Conv2d(512, 512, kernel_size=(3, 3), padding=(1, 1)),
                                           nn.BatchNorm2d(512, eps=1e-05, momentum=0.1, affine=True),
                                           self.relu,
                                           )
        self.upconv4_block = nn.Sequential(
                                           nn.Conv2d(512, 512, kernel_size=(3, 3), padding=(1,1)),
                                           nn.BatchNorm2d(512, eps=1e-05, momentum=0.1, affine=True),
                                           self.relu,
                                           nn.Conv2d(512, 512, kernel_size=(3, 3), padding=(1,1)),
                                           nn.BatchNorm2d(512, eps=1e-05, momentum=0.1, affine=True),
                                           self.relu,
                                           nn.Conv2d(512, 256, kernel_size=(3, 3), padding=(1, 1)),
                                           nn.BatchNorm2d(256, eps=1e-05, momentum=0.1, affine=True),
                                           self.relu,
                                           )
        self.upconv3_block = nn.Sequential(
                                           nn.Conv2d(256, 256, kernel_size=(3, 3), padding=(1,1)),
                                           nn.BatchNorm2d(256, eps=1e-05, momentum=0.1, affine=True),
                                           self.relu,
                                           nn.Conv2d(256, 256, kernel_size=(3, 3), padding=(1,1)),
                                           nn.BatchNorm2d(256, eps=1e-05, momentum=0.1, affine=True),
                                           self.relu,
                                           nn.Conv2d(256, 128, kernel_size=(3, 3), padding=(1, 1)),
                                           nn.BatchNorm2d(128, eps=1e-05, momentum=0.1, affine=True),
                                           self.relu,
                                           )
        self.upconv2_block = nn.Sequential(
                                           nn.Conv2d(128, 128, kernel_size=(3, 3), padding=(1,1)),
                                           nn.BatchNorm2d(128, eps=1e-05, momentum=0.1, affine=True),
                                           self.relu,
                                           nn.Conv2d(128, 64, kernel_size=(3, 3), padding=(1,1)),
                                           nn.BatchNorm2d(64, eps=1e-05, momentum=0.1, affine=True),
                                           self.relu
                                           )
        self.upconv1_block = nn.Sequential(
                                           nn.Conv2d(64, 64, kernel_size=(3, 3), padding=(1,1)),
                                           nn.BatchNorm2d(64, eps=1e-05, momentum=0.1, affine=True),
                                           self.relu,
                                           nn.Conv2d(64, config.class_num, kernel_size=(3, 3), padding=(1,1)),
                                           )
        self.convlstm = ConvLSTM(input_size=(4,8),
                                 input_dim=512,
                                 hidden_dim=[512, 512],
                                 kernel_size=(3,3),
                                 num_layers=2,
                                 batch_first=False,
                                 bias=True,
                                 return_all_layers=False)
    def forward(self, x):
        x = torch.unbind(x, dim=1)
        data = []
        for item in x:
            f1, idx1 = self.index_MaxPool(self.conv1_block(item))
            f2, idx2 = self.index_MaxPool(self.conv2_block(f1))
            f3, idx3 = self.index_MaxPool(self.conv3_block(f2))
            f4, idx4 = self.index_MaxPool(self.conv4_block(f3))
            f5, idx5 = self.index_MaxPool(self.conv5_block(f4))
            data.append(f5.unsqueeze(0))
        data = torch.cat(data, dim=0)
        lstm, _ = self.convlstm(data)
        test = lstm[0][-1,:,:,:,:]
        up6 = self.index_UnPool(test,idx5)
        up5 = self.index_UnPool(self.upconv5_block(up6), idx4)
        up4 = self.index_UnPool(self.upconv4_block(up5), idx3)
        up3 = self.index_UnPool(self.upconv3_block(up4), idx2)
        up2 = self.index_UnPool(self.upconv2_block(up3), idx1)
        up1 = self.upconv1_block(up2)
        return F.log_softmax(up1, dim=1)


class UNet(nn.Module):
    def __init__(self, n_channels, n_classes):
        super(UNet, self).__init__()
        self.inc = inconv(n_channels, 64)
        self.down1 = down(64, 128)
        self.down2 = down(128, 256)
        self.down3 = down(256, 512)
        self.down4 = down(512, 512)
        self.up1 = up(1024, 256)
        self.up2 = up(512, 128)
        self.up3 = up(256, 64)
        self.up4 = up(128, 64)
        self.outc = outconv(64, n_classes)

    def forward(self, x):
        x1 = self.inc(x)
        x2 = self.down1(x1)
        x3 = self.down2(x2)
        x4 = self.down3(x3)
        x5 = self.down4(x4)
        x = self.up1(x5, x4)
        x = self.up2(x, x3)
        x = self.up3(x, x2)
        x = self.up4(x, x1)
        x = self.outc(x)
        return x


class SegNet(nn.Module):
    def __init__(self):
        super(SegNet,self).__init__()
        self.vgg16_bn = models.vgg16_bn(pretrained=True).features
        self.relu = nn.ReLU(inplace=True)
        self.index_MaxPool = nn.MaxPool2d(kernel_size=2, stride=2,return_indices=True)
        self.index_UnPool = nn.MaxUnpool2d(kernel_size=2, stride=2)
        # net struct
        self.conv1_block = nn.Sequential(self.vgg16_bn[0],  # conv2d(3,64,(3,3))
                                         self.vgg16_bn[1],  # bn(64,eps=1e-05,momentum=0.1,affine=True)
                                         self.vgg16_bn[2],  # relu(in_place)
                                         self.vgg16_bn[3],  # conv2d(3,64,(3,3))
                                         self.vgg16_bn[4],  # bn(64,eps=1e-05,momentum=0.1,affine=True)
                                         self.vgg16_bn[5]   # relu(in_place)
                                         )
        self.conv2_block = nn.Sequential(self.vgg16_bn[7],
                                         self.vgg16_bn[8],
                                         self.vgg16_bn[9],
                                         self.vgg16_bn[10],
                                         self.vgg16_bn[11],
                                         self.vgg16_bn[12]
                                         )
        self.conv3_block = nn.Sequential(self.vgg16_bn[14],
                                         self.vgg16_bn[15],
                                         self.vgg16_bn[16],
                                         self.vgg16_bn[17],
                                         self.vgg16_bn[18],
                                         self.vgg16_bn[19],
                                         self.vgg16_bn[20],
                                         self.vgg16_bn[21],
                                         self.vgg16_bn[22]
                                         )
        self.conv4_block = nn.Sequential(self.vgg16_bn[24],
                                         self.vgg16_bn[25],
                                         self.vgg16_bn[26],
                                         self.vgg16_bn[27],
                                         self.vgg16_bn[28],
                                         self.vgg16_bn[29],
                                         self.vgg16_bn[30],
                                         self.vgg16_bn[31],
                                         self.vgg16_bn[32]
                                         )
        self.conv5_block = nn.Sequential(self.vgg16_bn[34],
                                         self.vgg16_bn[35],
                                         self.vgg16_bn[36],
                                         self.vgg16_bn[37],
                                         self.vgg16_bn[38],
                                         self.vgg16_bn[39],
                                         self.vgg16_bn[40],
                                         self.vgg16_bn[41],
                                         self.vgg16_bn[42]
                                         )

        self.upconv5_block = nn.Sequential(
                                           nn.Conv2d(512, 512, kernel_size=(3, 3), padding=(1,1)),
                                           nn.BatchNorm2d(512, eps=1e-05, momentum=0.1, affine=True),
                                           self.relu,
                                           nn.Conv2d(512, 512, kernel_size=(3, 3), padding=(1,1)),
                                           nn.BatchNorm2d(512, eps=1e-05, momentum=0.1, affine=True),
                                           self.relu,
                                           nn.Conv2d(512, 512, kernel_size=(3, 3), padding=(1, 1)),
                                           nn.BatchNorm2d(512, eps=1e-05, momentum=0.1, affine=True),
                                           self.relu,
                                           )
        self.upconv4_block = nn.Sequential(
                                           nn.Conv2d(512, 512, kernel_size=(3, 3), padding=(1,1)),
                                           nn.BatchNorm2d(512, eps=1e-05, momentum=0.1, affine=True),
                                           self.relu,
                                           nn.Conv2d(512, 512, kernel_size=(3, 3), padding=(1,1)),
                                           nn.BatchNorm2d(512, eps=1e-05, momentum=0.1, affine=True),
                                           self.relu,
                                           nn.Conv2d(512, 256, kernel_size=(3, 3), padding=(1, 1)),
                                           nn.BatchNorm2d(256, eps=1e-05, momentum=0.1, affine=True),
                                           self.relu,
                                           )
        self.upconv3_block = nn.Sequential(
                                           nn.Conv2d(256, 256, kernel_size=(3, 3), padding=(1,1)),
                                           nn.BatchNorm2d(256, eps=1e-05, momentum=0.1, affine=True),
                                           self.relu,
                                           nn.Conv2d(256, 256, kernel_size=(3, 3), padding=(1,1)),
                                           nn.BatchNorm2d(256, eps=1e-05, momentum=0.1, affine=True),
                                           self.relu,
                                           nn.Conv2d(256, 128, kernel_size=(3, 3), padding=(1, 1)),
                                           nn.BatchNorm2d(128, eps=1e-05, momentum=0.1, affine=True),
                                           self.relu,
                                           )
        self.upconv2_block = nn.Sequential(
                                           nn.Conv2d(128, 128, kernel_size=(3, 3), padding=(1,1)),
                                           nn.BatchNorm2d(128, eps=1e-05, momentum=0.1, affine=True),
                                           self.relu,
                                           nn.Conv2d(128, 64, kernel_size=(3, 3), padding=(1,1)),
                                           nn.BatchNorm2d(64, eps=1e-05, momentum=0.1, affine=True),
                                           self.relu
                                           )
        self.upconv1_block = nn.Sequential(
                                           nn.Conv2d(64, 64, kernel_size=(3, 3), padding=(1,1)),
                                           nn.BatchNorm2d(64, eps=1e-05, momentum=0.1, affine=True),
                                           self.relu,
                                           nn.Conv2d(64, config.class_num, kernel_size=(3, 3), padding=(1,1)),
                                           )
    def forward(self, x):
        f1, idx1 = self.index_MaxPool(self.conv1_block(x))
        f2, idx2 = self.index_MaxPool(self.conv2_block(f1))
        f3, idx3 = self.index_MaxPool(self.conv3_block(f2))
        f4, idx4 = self.index_MaxPool(self.conv4_block(f3))
        f5, idx5 = self.index_MaxPool(self.conv5_block(f4))
        up6 = self.index_UnPool(f5,idx5)
        up5 = self.index_UnPool(self.upconv5_block(up6), idx4)
        up4 = self.index_UnPool(self.upconv4_block(up5), idx3)
        up3 = self.index_UnPool(self.upconv3_block(up4), idx2)
        up2 = self.index_UnPool(self.upconv2_block(up3), idx1)
        up1 = self.upconv1_block(up2)

        return F.log_softmax(up1, dim=1)






Codes-Use/save/BestModelDownloadLink.txt

The obtained best pre-trained model can be downloaded from:

https://drive.google.com/drive/folders/1n6Km_jJ3bfxJsd7KP7RMuFShbvpUIZAl?usp=drive_link






Codes-Use/test.py

import torch
import config
from config import args_setting
from dataset import RoadSequenceDataset, RoadSequenceDatasetList
from model import generate_model
from torchvision import transforms
from PIL import Image
import numpy as np
import cv2
from datasets import TuSimpleDataset1


def output_result(model, test_loader, device):
    """

    :param model :
    :param test_loader :
    :param device :
    """
    model.eval()
    k = 0
    feature_dic=[]
    with torch.no_grad():
        for batch_idx, sample_batched in enumerate(test_loader):
            k+=1
            print(k)
            data, target = sample_batched['data'].to(device), sample_batched['label'].type(torch.LongTensor).to(device)
            # data, target = x.to(device), y.type(torch.LongTensor).to(device)
            output,feature= model(data)
            feature_dic.append(feature)
            pred = output.max(1, keepdim=True)[1]
            img = torch.squeeze(pred).cpu().unsqueeze(2).expand(-1,-1,3).numpy()*255
            img = Image.fromarray(img.astype(np.uint8))

            data = torch.squeeze(data).cpu().numpy()
            if args.model == 'SegNet-ConvLSTM' or 'UNet-ConvLSTM':
                data = np.transpose(data[-1], [1, 2, 0]) * 255
            else:
                data = np.transpose(data, [1, 2, 0]) * 255
            data = Image.fromarray(data.astype(np.uint8))
            rows = img.size[0]
            cols = img.size[1]
            for i in range(0, rows):
                for j in range(0, cols):
                    img2 = (img.getpixel((i, j)))
                    if (img2[0] > 200 or img2[1] > 200 or img2[2] > 200):
                        data.putpixel((i, j), (234, 53, 57, 255))
            data = data.convert("RGB")
            data.save(config.save_path + "%s_data.jpg" % k)#red line on the original image
            img.save(config.save_path + "%s_pred.jpg" % k)#prediction results

def evaluate_model(model, test_loader, device, criterion):
    model.eval()
    i = 0
    precision = 0.0
    recall = 0.0
    test_loss = 0
    correct = 0
    error=0
    with torch.no_grad():
        for batch_idx, sample_batched in enumerate(test_loader):
            i+=1
            data, target = sample_batched['data'].to(device), sample_batched['label'].type(torch.LongTensor).to(device)
            # data, target = x.to(device), y.type(torch.LongTensor).to(device)
            output,_ = model(data)
            pred = output.max(1, keepdim=True)[1]  # 返回两个，一个是最大值另一个是最大值索引
            img = torch.squeeze(pred).cpu().numpy()*255
            lab = torch.squeeze(target).cpu().numpy()*255
            img = img.astype(np.uint8)
            lab = lab.astype(np.uint8)
            kernel = np.uint8(np.ones((3, 3)))

            #accuracy
            test_loss += criterion(output, target).item()  # sum up batch loss
            pred = output.max(1, keepdim=True)[1]
            correct += pred.eq(target.view_as(pred)).sum().item()

            #precision,recall,f1
            label_precision = cv2.dilate(lab, kernel)
            pred_recall = cv2.dilate(img, kernel)
            img = img.astype(np.int32)
            lab = lab.astype(np.int32)
            label_precision = label_precision.astype(np.int32)
            pred_recall = pred_recall.astype(np.int32)
            a = len(np.nonzero(img*label_precision)[1])
            b = len(np.nonzero(img)[1])
            if b==0:
                error=error+1
                continue
            else:
                precision += float(a/b)
            c = len(np.nonzero(pred_recall*lab)[1])
            d = len(np.nonzero(lab)[1])
            if d==0:
                error = error + 1
                continue
            else:
                recall += float(c / d)
            F1_measure=(2*precision*recall)/(precision+recall)

    test_loss /= (len(test_loader.dataset) / args.test_batch_size)
    test_acc = 100. * int(correct) / (len(test_loader.dataset) * config.label_height * config.label_width)
    print('\nAverage loss: {:.4f}, Accuracy: {}/{} ({:.5f}%)'.format(
        test_loss, int(correct), len(test_loader.dataset), test_acc))

    precision = precision / (len(test_loader.dataset) - error)
    recall = recall / (len(test_loader.dataset) - error)
    F1_measure = F1_measure / (len(test_loader.dataset) - error)
    print('Precision: {:.5f}, Recall: {:.5f}, F1_measure: {:.5f}\n'.format(precision,recall,F1_measure))


def get_parameters(model, layer_name):
    import torch.nn as nn
    modules_skipped = (
        nn.ReLU,
        nn.MaxPool2d,
        nn.Dropout2d,
        nn.UpsamplingBilinear2d
    )
    for name, module in model.named_children():
        if name in layer_name:
            for layer in module.children():
                if isinstance(layer, modules_skipped):
                    continue
                else:
                    for parma in layer.parameters():
                        yield parma

class Compose(object):
    def __init__(self, transforms):
        self.transforms = transforms

    def __call__(self, lane_img, target_lanes):
        for t in self.transforms:
            lane_img, target_lanes = t(lane_img), t(target_lanes)

        return lane_img, target_lanes


if __name__ == '__main__':
    args = args_setting()
    torch.manual_seed(args.seed)
    use_cuda = args.cuda and torch.cuda.is_available()
    device = torch.device("cuda" if use_cuda else "cpu")

    #turn image into floatTensor
    op_tranforms = transforms.Compose([transforms.ToTensor()])

    # load data for batches, num_workers for multiprocess
    if args.model == 'SegNet-ConvLSTM' or 'UNet-ConvLSTM':
        test_loader=torch.utils.data.DataLoader(
            RoadSequenceDatasetList(file_path=config.test_path, transforms=op_tranforms),
            batch_size=args.test_batch_size, shuffle=False, num_workers=1)
    else:
        test_loader = torch.utils.data.DataLoader(
            RoadSequenceDataset(file_path=config.test_path, transforms=op_tranforms),
            batch_size=args.test_batch_size, shuffle=False, num_workers=1)

    transform = Compose([transforms.Resize((128, 256)),
                         transforms.ToTensor(),])
    # lanedataset = TuSimpleDataset1('/home/sandeep/PycharmProjects/LaneATT/datasets/tusimple/', transform=transform)
    # test_loader = torch.utils.data.DataLoader(lanedataset, batch_size=1, shuffle=False, num_workers=1)

    # load model and weights
    model = generate_model(args)
    class_weight = torch.Tensor(config.class_weight)
    criterion = torch.nn.CrossEntropyLoss(weight=class_weight).to(device)

    pretrained_dict = torch.load(config.pretrained_path)
    model_dict = model.state_dict()
    pretrained_dict_1 = {k: v for k, v in pretrained_dict.items() if (k in model_dict)}
    model_dict.update(pretrained_dict_1)
    model.load_state_dict(model_dict)

    # output the results pictures
    output_result(model, test_loader, device)
    # calculate the values of accuracy, precision, recall, f1_measure
    evaluate_model(model, test_loader, device, criterion)







Codes-Use/tools.py

import os
import shutil
import random
from PIL import Image

def flipImage(path1, path2, Format):
    fileList = os.listdir(path1)
    if not os.path.exists(path2):
        os.makedirs(path2)
    for item in fileList:
        fileName = os.path.join(path1, item)
        flipName = os.path.join(path2, item)
        if os.path.isfile(fileName) and fileName.endswith(Format):
            im = Image.open(fileName)
            im.transpose(Image.FLIP_LEFT_RIGHT).save(flipName)
            print("Saved: " + flipName)
        elif os.path.isdir(fileName):
            flipImage(fileName, flipName, Format)

def readIndex(index_fpath):
    data = []
    with open(index_fpath, 'r') as file_to_read:
        while True:
            lines = file_to_read.readline()
            if not lines:
                break
            data.append(lines)
    file_to_read.close()
    return data

def splitIndex(index_fpath, split_index_path, val_rate = 0.1, test_rate=0.0, is_random=False, op=op_split_lstm):
    data = readIndex(index_fpath)
    if is_random:
        random.shuffle(data)

    train_rate = 1 - val_rate - test_rate
    train_num = int(len(data) * train_rate)
    val_num = int(len(data) * val_rate)
    test_num = int(len(data) - train_num - val_num)
    with open(split_index_path+"train_index.txt", 'w') as train_file:
        for i in range(train_num):
            lines = op(data[i])
            train_file.write(lines)
            print("train_index: %s/%s"%(i+1,train_num))
    train_file.close()
    if val_rate != 0.0:
        with open(split_index_path + "val_index.txt", 'w') as val_file:
            for i in range(train_num,train_num+val_num):
                lines = op(data[i])
                val_file.write(lines)
                print("val_index: %s/%s" % (i + 1- train_num, val_num))
        val_file.close()
    if test_rate != 0.0:
        with open(split_index_path + "test_index.txt", 'w') as test_file:
            for i in range(train_num+val_num,train_num+val_num+test_num):
                lines = op(data[i])
                test_file.write(lines)
                print("test_index: %s/%s" % (i + 1 - train_num - val_num, test_num))
        test_file.close()

def rebuildFileFolder(path): #清空eval文件夹
    if os.path.exists(path):
        shutil.rmtree(path)
    os.mkdir(path)







Codes-Use/train.py

import torch
import config_Att
import time
from config_Att import args_setting
from dataset import RoadSequenceDataset, RoadSequenceDatasetList
from model_att import generate_model
from torchvision import transforms
from torch.optim import lr_scheduler
import torch.nn as nn
import os
from radam import RAdam
import UNet_TwoConvGRU
import numpy as np
import cv2

def train(args, epoch, model, train_loader, device, optimizer, criterion):
    since = time.time()
    model.train()
    for batch_idx,  sample_batched in enumerate(train_loader):
        data, target = sample_batched['data'].to(device), sample_batched['label'].type(torch.LongTensor).to(device) # LongTensor # modify
        #data, target = sample_batched['data'].cuda(non_blocking=True), sample_batched['label'].type(torch.LongTensor).cuda(non_blocking=True) # LongTensor # modify
        optimizer.zero_grad()
        output, aux = model(data) # output  = model(data) changed #change back to [output  = model(data) for Segnet] from [output, aux = model(data) for Unet-lstm; 
        loss = criterion(output, target)
        loss.backward()
        optimizer.step()
        #scheduler.step()
        if batch_idx % args.log_interval == 0:
            print('Train Epoch: {} [{}/{} ({:.0f}%)]\tLoss: {:.6f}'.format(
                epoch, batch_idx * len(data), len(train_loader.dataset),
                100. * batch_idx / len(train_loader), loss.item()))

    time_elapsed = time.time() - since
    #scheduler.step() ### Add here
    print('Train Epoch: {} complete in {:.0f}m {:.0f}s'.format(epoch,
        time_elapsed // 60, time_elapsed % 60))

def val(args, model, val_loader, device, criterion, best_acc, epoch):
    model.eval()
    test_loss = 0
    correct = 0
    with torch.no_grad():
        for sample_batched in val_loader:
            data, target = sample_batched['data'].to(device), sample_batched['label'].type(torch.LongTensor).to(device)
            output, aux = model(data) # output,_ = model(data) for Unetlstm change to output = model(data) for gegnet
            test_loss += criterion(output, target).item()  # sum up batch loss
            pred = output.max(1, keepdim=True)[1]
            correct += pred.eq(target.view_as(pred)).sum().item()
    test_loss /= (len(val_loader.dataset)/args.test_batch_size)
    val_acc = 100. * int(correct) / (len(val_loader.dataset) * config_Att.label_height * config_Att.label_width)
    print('\nAverage loss: {:.4f}, Accuracy: {}/{} ({:.5f}%)\n'.format(
        test_loss, int(correct), len(val_loader.dataset), val_acc))
    #torch.save(model.state_dict(), './model/%s.pth'%val_acc) #/scratch/ '"$TMPDIR"/LaneDetectionCode/save/%s.pth'
    torch.save(model.state_dict(), './model/model_Layer2/{}/{}_{}_lr{}_batch{}_epoch{}.pth'.format(args.model,val_acc,str(optimizer)[0:3],args.lr,args.batch_size,epoch))



def get_parameters(model, layer_name):
    import torch.nn as nn
    modules_skipped = (
        nn.ReLU,
        nn.MaxPool2d,
        nn.Dropout2d,
        nn.UpsamplingBilinear2d
    )
    for name, module in model.named_children():
        if name in layer_name:
            for layer in module.children():
                if isinstance(layer, modules_skipped):
                    continue
                else:
                    for parma in layer.parameters():
                        yield parma

def evaluate_model(model, test_loader, device, criterion, epoch):
    model.eval()
    i = 0
    precision = 0.0
    recall = 0.0
    test_loss = 0
    correct = 0
    error=0
    with torch.no_grad():
        for sample_batched in test_loader:
            i+=1
            data, target = sample_batched['data'].to(device), sample_batched['label'].type(torch.LongTensor).to(device)
            output , aux = model(data) #
            pred = output.max(1, keepdim=True)[1]  # 返回两个，一个是最大值另一个是最大值索引
            img = torch.squeeze(pred).cpu().numpy()*255
            lab = torch.squeeze(target).cpu().numpy()*255
            img = img.astype(np.uint8)
            lab = lab.astype(np.uint8)
            kernel = np.uint8(np.ones((3, 3)))

            #accuracy
            test_loss += criterion(output, target).item()  # sum up batch loss
            pred = output.max(1, keepdim=True)[1]
            correct += pred.eq(target.view_as(pred)).sum().item()

            #precision,recall,f1
            label_precision = cv2.dilate(lab, kernel)
            pred_recall = cv2.dilate(img, kernel)
            img = img.astype(np.int32)
            lab = lab.astype(np.int32)
            label_precision = label_precision.astype(np.int32)
            pred_recall = pred_recall.astype(np.int32)
            a = len(np.nonzero(img*label_precision)[1])
            b = len(np.nonzero(img)[1])
            if b==0:
                error=error+1
                continue
            else:
                precision += float(a/b)
            c = len(np.nonzero(pred_recall*lab)[1])
            d = len(np.nonzero(lab)[1])
            if d==0:
                error = error + 1
                continue
            else:
                recall += float(c / d)
            F1_measure=(2*precision*recall)/(precision+recall)

    test_loss /= (len(test_loader.dataset) / args.test_batch_size)
    test_acc = 100. * int(correct) / (len(test_loader.dataset) * config_Att.label_height * config_Att.label_width)
    print('\nAverage loss: {:.4f}, Accuracy: {}/{} ({:.5f}%)'.format(
        test_loss, int(correct), len(test_loader.dataset), test_acc))
    #torch.save(model.state_dict(), './model/%s.pth'%test_acc) #/scratch/ '"$TMPDIR"/LaneDetectionCode/save/%s.pth'
    #torch.save(model.state_dict(), './model/model_Layer2/{}/{}_{}_lr{}_batch{}_epoch{}.pth'.format(args.model,test_acc,str(optimizer)[0:3],args.lr,args.batch_size,epoch))


    precision = precision / (len(test_loader.dataset) - error)
    recall = recall / (len(test_loader.dataset) - error)
    F1_measure = F1_measure / (len(test_loader.dataset) - error)
    print('Precision: {:.5f}, Recall: {:.5f}, F1_measure: {:.5f}\n'.format(precision,recall,F1_measure))
    evaluate_result = {'precision': precision, 'recall': recall, 'F1_measure': F1_measure, 'test_acc':test_acc}
    return evaluate_result

#from torch.utils.tensorboard import SummaryWriter

if __name__ == '__main__':
    #writer = SummaryWriter()
    print(os.getcwd())
    args = args_setting()
    torch.manual_seed(args.seed)
    use_cuda = args.cuda and torch.cuda.is_available()
    device = torch.device("cuda" if use_cuda else "cpu")
    torch.backends.cudnn.benchmark = True
    print(torch.cuda.is_available())

    # turn image into floatTensor
    op_tranforms = transforms.Compose([transforms.ToTensor()])

    # load data for batches, num_workers for multiprocess
    if args.model == 'SegNet-ConvLSTM' or args.model == 'UNet-ConvLSTM' or args.model =='SCNN_SegNet_ConvLSTM' or args.model =='SCNNV_UNetLight_ConvGRU' or args.model =='SCNN_UNet_ConvLSTM' or args.model == 'UNet_TwoConvGRU' or args.model == 'SCNN_UNet_ConvGRU' or args.model == 'SCNN_SegNet_ConvGRU' or args.model == 'SCNN_UNetLight_ConvGRU' or args.model == 'SCNN_UNetLight_ConvLSTM' or args.model == 'SCNNV_UNetLight_ConvLSTM' or args.model == 'SCNNV_UNet_ConvLSTM' or args.model == 'SCNNV2_UNetLight_ConvLSTM':
        train_loader = torch.utils.data.DataLoader(
            RoadSequenceDatasetList(file_path=config_Att.train_path, transforms=op_tranforms),
            batch_size=args.batch_size,shuffle=True,num_workers=config_Att.data_loader_numworkers)
        val_loader = torch.utils.data.DataLoader(
            RoadSequenceDatasetList(file_path=config_Att.val_path, transforms=op_tranforms),
            batch_size=args.test_batch_size,shuffle=True,num_workers=config_Att.data_loader_numworkers)
        test_loader=torch.utils.data.DataLoader(
            RoadSequenceDatasetList(file_path=config_Att.test_path, transforms=op_tranforms),
            batch_size=1, shuffle=False, num_workers=config_Att.data_loader_numworkers) #num_workers change to 0
    else:
        train_loader = torch.utils.data.DataLoader(
            RoadSequenceDataset(file_path=config_Att.train_path, transforms=op_tranforms),
            batch_size=args.batch_size, shuffle=True, num_workers=config_Att.data_loader_numworkers)
        val_loader = torch.utils.data.DataLoader(
            RoadSequenceDataset(file_path=config_Att.val_path, transforms=op_tranforms),
            batch_size=args.test_batch_size, shuffle=True, num_workers=config_Att.data_loader_numworkers)
        test_loader = torch.utils.data.DataLoader(
            RoadSequenceDataset(file_path=config_Att.test_path, transforms=op_tranforms),
            batch_size=1, shuffle=False, num_workers=config_Att.data_loader_numworkers)

    #load model
    model = generate_model(args)
    model.cuda() #Add for parallel
    model = nn.DataParallel(model) #Add for parallel
    
    #optimizer = torch.optim.Adam(model.parameters(), lr=args.lr)
    #optimizer = RAdam(model.parameters(), lr=args.lr, betas=(0.9, 0.999)) #change optimizer note
    # optimizer = torch.optim.Adam([
    #     {'params': get_parameters(model, layer_name=["inc", "down1", "down2", "down3", "down4"]), 'lr': args.lr * 0.0},
    #     {'params': get_parameters(model, layer_name=["outc", "up1", "up2", "up3", "up4"]), 'lr': args.lr * 0.1},
    #     {'params': get_parameters(model, layer_name=["convlstm"]), 'lr': args.lr * 1},
    # ], lr=args.lr)
    optimizer = torch.optim.SGD(model.parameters(), lr=args.lr, momentum=0.9)
    # optimizer = torch.optim.SGD([
    #     {'params': get_parameters(model, layer_name=["conv1_block", "conv2_block", "conv3_block", "conv4_block", "conv5_block"]), 'lr': args.lr * 0.5},
    #     {'params': get_parameters(model, layer_name=["upconv5_block", "upconv4_block", "upconv3_block", "upconv2_block", "upconv1_block"]), 'lr': args.lr * 0.33},
    #     {'params': get_parameters(model, layer_name=["Conv3D_block"]), 'lr': args.lr * 0.5},
    # ], lr=args.lr,momentum=0.9)

    scheduler = lr_scheduler.StepLR(optimizer, step_size=2, gamma=0.9) #0.5 -》0.9 step_size=1 -->2
    class_weight = torch.Tensor(config_Att.class_weight)
    criterion = torch.nn.CrossEntropyLoss(weight=class_weight).to(device)
    best_acc = 0
    
    
    pretrained_dict = torch.load('./model/model_Layer2/UNet-ConvLSTM/98.00694539380919_SGD_lr0.047239200000000016_batch72_epoch9.pth')  #[]#add map_location ='cpu'  , map_location ='cpu'
    model_dict = model.state_dict()

    pretrained_dict_1 = {k: v for k, v in pretrained_dict.items() if (k in model_dict)}
    model_dict.update(pretrained_dict_1) #
    model.load_state_dict(model_dict)
    

    # train
    for epoch in range(1, args.epochs+1):
        #scheduler.step() # change order
        print('lr---------', scheduler.get_last_lr())
        #scheduler.step() # change order
        train(args, epoch, model, train_loader, device, optimizer, criterion)
        if scheduler.get_lr()[0] > 0.000000001:#0.0000001
            scheduler.step()
        else:
            print('lr----no--change--------')
        print('lr---------', scheduler.get_last_lr())
        val(args, model, val_loader, device, criterion, best_acc,epoch)

        result = evaluate_model(model, test_loader, device, criterion, epoch)
        #writer.add_scalar("Loss/train", result['test_acc'], epoch)#
        if result['F1_measure'] > best_acc:
            best_acc = result['F1_measure']
            best_name='__test_acc=%s'%result['test_acc']  + '__precision=%s'%result['precision']  + '__recall=%s'%result['recall']  + '__F1_measure=%s'%result['F1_measure'] + '_epoch=%s'%epoch + '_'
            #copyfile(val_pth_name, best_name)
            print('best testing-------------', best_name)
            print('test acc-------------',  result['test_acc'])
            print('precision-----------', result['precision'])
            print('recall-----------', result['recall'])
            print('F1_measure-----------', result['F1_measure'])
        elif result['F1_measure'] > 0.905:
            current_name='__test_acc=%s'%result['test_acc']  + '__precision=%s'%result['precision']  + '__recall=%s'%result['recall']  + '__F1_measure=%s'%result['F1_measure'] + '_epoch=%s'%epoch + '_'
            #copyfile(val_pth_name, current_name)
            #print('current testing-------------', val_pth_name)
            print('current testing evaluation F1 beat 0.905-------------', current_name)
    #writer.flush()







Codes-Use/utils_att.py

import torch
import torch.nn as nn
import torch.nn.functional as F
import math
import numpy as np
from torch.autograd import Variable


class double_conv(nn.Module):
    '''(conv => BN => ReLU) * 2'''
    def __init__(self, in_ch, out_ch):
        super(double_conv, self).__init__()
        self.conv = nn.Sequential(
            nn.Conv2d(in_ch, out_ch, (3, 3), padding=(1, 1)),
            nn.BatchNorm2d(out_ch),
            nn.ReLU(inplace=True),
            nn.Conv2d(out_ch, out_ch, (3, 3), padding=(1, 1)),
            nn.BatchNorm2d(out_ch),
            nn.ReLU(inplace=True)
        )

    def forward(self, x):
        x = self.conv(x)
        return x


class inconv(nn.Module):
    def __init__(self, in_ch, out_ch):
        super(inconv, self).__init__()
        self.conv = double_conv(in_ch, out_ch)

    def forward(self, x):
        x = self.conv(x)
        return x

class downfirst(nn.Module):
    def __init__(self, in_ch, out_ch):
        super(downfirst, self).__init__()
        self.mpconv = nn.Sequential(
            # nn.Conv2d(in_ch, in_ch, kernel_size=(2,2), stride=(2,2)),
            nn.MaxPool2d(2),
            double_conv(in_ch, out_ch)
        )

    def forward(self, x):
        x = self.mpconv(x)
        return x


class down(nn.Module):
    def __init__(self, in_ch, out_ch):
        super(down, self).__init__()
        self.mpconv = nn.Sequential(
            nn.MaxPool2d(2),
            double_conv(in_ch, out_ch)
        )

    def forward(self, x):
        x = self.mpconv(x)
        return x


class up(nn.Module):
    def __init__(self, in_ch, out_ch, bilinear=True):
        super(up, self).__init__()

        #  would be a nice idea if the upsampling could be learned too,
        #  but my machine do not have enough memory to handle all those weights
        if bilinear:
            self.up = nn.UpsamplingBilinear2d(scale_factor=2)
        else:
            self.up = nn.ConvTranspose2d(in_ch//2, in_ch//2, (2, 2), stride=(2, 2))

        self.conv = double_conv(in_ch, out_ch)

    def forward(self, x1, x2):
        x1 = self.up(x1)
        diffX = x1.size()[2] - x2.size()[2]
        diffY = x1.size()[3] - x2.size()[3]
        x2 = F.pad(x2, (diffX // 2, int(diffX / 2),
                        diffY // 2, int(diffY / 2)))
        x = torch.cat([x2, x1], dim=1)
        x = self.conv(x)
        return x


class outconv(nn.Module):
    def __init__(self, in_ch, out_ch):
        super(outconv, self).__init__()
        self.conv = nn.Conv2d(in_ch, out_ch, 1)

    def forward(self, x):
        x = self.conv(x)
        return x


class ConvLSTMCell(nn.Module):

    def __init__(self, input_size, input_dim, hidden_dim, kernel_size, bias):
        """
        Initialize ConvLSTM cell.

        Parameters
        ----------
        input_size: (int, int)
            Height and width of input tensor as (height, width).
        input_dim: int
            Number of channels of input tensor.
        hidden_dim: int
            Number of channels of hidden state.
        kernel_size: (int, int)
            Size of the convolutional kernel.
        bias: bool
            Whether or not to add the bias.
        """

        super(ConvLSTMCell, self).__init__()

        self.height, self.width = input_size
        self.input_dim = input_dim
        self.hidden_dim = hidden_dim

        self.kernel_size = kernel_size
        self.padding = kernel_size[0] // 2, kernel_size[1] // 2
        self.bias = bias

        self.conv = nn.Conv2d(in_channels=self.input_dim + self.hidden_dim,
                              out_channels=4 * self.hidden_dim,
                              kernel_size=self.kernel_size,
                              padding=self.padding,
                              bias=self.bias)

    def forward(self, input_tensor, cur_state):
        h_cur, c_cur = cur_state

        combined = torch.cat([input_tensor, h_cur], dim=1)  # concatenate along channel axis

        combined_conv = self.conv(combined)

        cc_i, cc_f, cc_o, cc_g = torch.split(combined_conv, self.hidden_dim, dim=1)
        i = torch.sigmoid(cc_i)
        f = torch.sigmoid(cc_f)
        o = torch.sigmoid(cc_o)
        g = torch.tanh(cc_g)

        c_next = f * c_cur + i * g
        h_next = o * torch.tanh(c_next)

        return h_next, c_next

    def init_hidden(self, batch_size):
        return (torch.zeros(batch_size, self.hidden_dim, self.height, self.width).cuda(),
                torch.zeros(batch_size, self.hidden_dim, self.height, self.width).cuda())


class ConvLSTM(nn.Module):

    def __init__(self, input_size, input_dim, hidden_dim, kernel_size, num_layers,
                 batch_first=False, bias=True, return_all_layers=False):
        super(ConvLSTM, self).__init__()

        self._check_kernel_size_consistency(kernel_size)

        # Make sure that both `kernel_size` and `hidden_dim` are lists having len == num_layers
        kernel_size = self._extend_for_multilayer(kernel_size, num_layers)
        hidden_dim = self._extend_for_multilayer(hidden_dim, num_layers)
        if not len(kernel_size) == len(hidden_dim) == num_layers:
            raise ValueError('Inconsistent list length.')

        self.height, self.width = input_size

        self.input_dim = input_dim
        self.hidden_dim = hidden_dim
        self.kernel_size = kernel_size
        self.num_layers = num_layers
        self.batch_first = batch_first
        self.bias = bias
        self.return_all_layers = return_all_layers

        cell_list = []
        for i in range(0, self.num_layers):
            cur_input_dim = self.input_dim if i == 0 else self.hidden_dim[i - 1]

            cell_list.append(ConvLSTMCell(input_size=(self.height, self.width),
                                          input_dim=cur_input_dim,
                                          hidden_dim=self.hidden_dim[i],
                                          kernel_size=self.kernel_size[i],
                                          bias=self.bias))

        self.cell_list = nn.ModuleList(cell_list)

    def forward(self, input_tensor, hidden_state=None):
        """

        Parameters
        ----------
        input_tensor: todo
            5-D Tensor either of shape (t, b, c, h, w) or (b, t, c, h, w)
        hidden_state: todo
            None. todo implement stateful

        Returns
        -------
        last_state_list, layer_output
        """
        if not self.batch_first:
            # (t, b, c, h, w) -> (b, t, c, h, w)
            input_tensor = input_tensor.permute(1, 0, 2, 3, 4)

        # Implement stateful ConvLSTM
        if hidden_state is not None:
            raise NotImplementedError()
        else:
            hidden_state = self._init_hidden(batch_size=input_tensor.size(0))

        layer_output_list = []
        last_state_list = []


        seq_len = input_tensor.size(1)
        cur_layer_input = input_tensor

        for layer_idx in range(self.num_layers):
            h, c = hidden_state[layer_idx]
            cur_layer_input = self.Attention(cur_layer_input, c)
            output_inner = []
            for t in range(seq_len):
                h, c = self.cell_list[layer_idx](input_tensor=cur_layer_input[:, t, :, :, :],
                                                 cur_state=[h, c])


                output_inner.append(h)

            layer_output = torch.stack(output_inner, dim=1)
            cur_layer_input = layer_output

            layer_output = layer_output.permute(1, 0, 2, 3, 4)

            layer_output_list.append(layer_output)
            last_state_list.append([h, c])

        if not self.return_all_layers:
            layer_output_list = layer_output_list[-1:]
            last_state_list = last_state_list[-1:]

        return layer_output_list, last_state_list

    def _init_hidden(self, batch_size):
        init_states = []
        for i in range(self.num_layers):
            init_states.append(self.cell_list[i].init_hidden(batch_size))
        return init_states

    @staticmethod
    def _check_kernel_size_consistency(kernel_size):
        if not (isinstance(kernel_size, tuple) or
                (isinstance(kernel_size, list) and all([isinstance(elem, tuple) for elem in kernel_size]))):
            raise ValueError('`kernel_size` must be tuple or list of tuples')

    @staticmethod
    def _extend_for_multilayer(param, num_layers):
        if not isinstance(param, list):
            param = [param] * num_layers
        return param


# import torch
# import torch.nn as nn
# # Output from Conv2d down4 layer is (time_step, batch_size, channels, height, width)
# input_tensor = torch.randn(5, 10, 512, 8, 16)
# conv_layer = nn.Conv2d(in_channels=512,out_channels=1, kernel_size=(1,1))
# x = torch.unbind(input_tensor, dim=1)
#
# conv_output = []
# for item in x:
#     x1 = conv_layer(item)
#     conv_output.append(x1.unsqueeze(0))
# conv_output = torch.cat(conv_output, dim=0)


class AttentionModule(nn.Module):
    def __init__(self, input_size: int, hidden_size: int):
        super(AttentionModule, self).__init__()

        self.hidden_size = hidden_size
        self.input_size = input_size

        self.hidden_attn = nn.Parameter(torch.randn(1, 128))
        self.input_attn = nn.Parameter(torch.randn(1, 128))
        self.attn_combine = nn.Parameter(torch.randn(1, 128))
        self.lstm = nn.LSTM(input_size=self.input_size, hidden_size=self.hidden_size, batch_first=False, num_layers=1)

    def forward(self, input_tensor):

        hidden_tensor = self.initHidden(batch_size=input_tensor.size(1))
        input_tensor = input_tensor.permute(1, 0, 2)
        global attn_output, attn_combine_fc
        seq_len = input_tensor.size(1)
        for t in range(seq_len):
            cur_inp_layer = input_tensor[:, t, :]
            input_fc = torch.mul(cur_inp_layer, self.input_attn)
            # hidden_tensor[0] gives the hidden state of the lstm
            hidden_fc = torch.mul(hidden_tensor[0], self.hidden_attn)
            attn_sum = torch.add(input_fc, hidden_fc)
            attn_combine_fc = torch.sigmoid(torch.mul(attn_sum, self.attn_combine))
            cur_inp_layer_res = cur_inp_layer.unsqueeze(0)
            attn_output = torch.mul(attn_combine_fc.cuda(), cur_inp_layer_res.cuda()) #attn_output = torch.mul(attn_combine_fc, cur_inp_layer_res)
            attn_output += attn_output

        output_tensor, hidden_tensor = self.lstm(attn_output, hidden_tensor)

        return output_tensor, hidden_tensor

    def initHidden(self, batch_size):
        return (torch.zeros(1, batch_size, self.hidden_size).cuda(),
                torch.zeros(1, batch_size, self.hidden_size).cuda(),
                )


# attention_module = AttentionModule(input_size=128, hidden_size=128)
# hidden_tensor = attention_module.initHidden()
# input_tensor = torch.flatten(conv_output, start_dim=2)
# output_tensor, hidden_tensor = attention_module(input_tensor, hidden_tensor)
# print(output_tensor.shape)
# output_tensor = output_tensor.permute(1, 0, 2)
# output_tensor_new = output_tensor.reshape(output_tensor.shape[0], output_tensor.shape[1], 8, 16)
# print(output_tensor_new.shape)
# outconv = nn.Conv2d(in_channels=1, out_channels=512,kernel_size=(1,1))
# output = outconv(output_tensor_new)
# print(output.shape)
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