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HASIL CODING 

 

import matplotlib.image as mpimg 

import numpy as np 

import cv2 

from skimage.feature import hog 

import matplotlib.pyplot as plt 

import glob 

import time 

from sklearn import svm 

from sklearn.svm import LinearSVC 

from sklearn.preprocessing import StandardScaler 

from sklearn.model_selection import train_test_split 

import random 

 

vis=True; 

test_img_loc = 'train/vehicles/GTI_Far/image0007.png' # CAR FOLDER 

test_img_loc = 'train/vehicles/Rickshaw/image0007.png' # RICKSHAW 

FOLDER 

feature_image = cv2.imread(test_img_loc) 

feature_image = cv2.cvtColor(feature_image, cv2.COLOR_BGR2RGB) 

plt.imshow(feature_image) 

plt.show() 

 

# Set Hyperparameters 

color_space = 'HLS' # Can be RGB, HSV, LUV, HLS, YUV, YCrCb 

orient = 9 # HOG orientations 

pix_per_cell = 8 # HOG pixels per cell 

cell_per_block = 2 # HOG cells per block 

hog_channel = 'ALL' # Can be 0, 1, 2, or "ALL" 

spatial_size = (8, 8) # Spatial binning dimensions 

hist_bins = 8 # Number of histogram bins 

spatial_feat = True # Spatial features on or off 

hist_feat = True # Histogram features on or off 

hog_feat = True # HOG features on or off 

#y_start_stop = [400, 650] # Min and max in y to search in 

slide_window() ori 

y_start_stop = [100, 500] # Min and max in y to search in 

slide_window() 

 

# Define a function to return HOG features and visualization 

def get_hog_features(img, orient, pix_per_cell, cell_per_block, 

vis=False, feature_vec=True): 

 # Call with two outputs if vis==True 

 if vis == True: 

  features, hog_image = hog(img, orientations=orient, 

  pixels_per_cell=(pix_per_cell, pix_per_cell), 

  cells_per_block=(cell_per_block, cell_per_block), 

  transform_sqrt=True, 

  visualize=vis, feature_vector=feature_vec) 

  return features, hog_image 

# Otherwise call with one output 

 else: 

  features = hog(img, orientations=orient, 

  pixels_per_cell=(pix_per_cell, pix_per_cell), 

  cells_per_block=(cell_per_block, cell_per_block), 

  transform_sqrt=True, 



44 
 

  visualize=vis, feature_vector=feature_vec) 

  return features 

 

feature_image = cv2.imread(test_img_loc) 

feature_image = cv2.cvtColor(feature_image, cv2.COLOR_BGR2RGB) 

hog_features, hog_image = get_hog_features(feature_image[:,:,0], 

orient, 

pix_per_cell, cell_per_block, vis=True, feature_vec=True) 

plt.imshow(hog_image) 

plt.title('hog image') 

plt.show() 

 

# Define a function to compute binned color features 

def bin_spatial(img, size=(32, 32)): 

 # Use cv2.resize().ravel() to create the feature vector 

 features = cv2.resize(img, size).ravel() 

 # Return the feature vector 

 return features 

# Plot features 

feature_image = cv2.imread(test_img_loc) 

feature_image = cv2.cvtColor(feature_image, cv2.COLOR_BGR2RGB) 

feature_vec = bin_spatial(feature_image, size=spatial_size) 

plt.plot(feature_vec) 

plt.title('Spatially Binned Features') 

plt.show() 

 

# Define a function to compute color histogram features 

# NEED TO CHANGE bins_range if reading .png files with mpimg! 

def color_hist(img, nbins=32, bins_range=(0, 256)): 

 # Compute the histogram of the color channels separately 

 channel1_hist = np.histogram(img[:,:,0], bins=nbins, 

range=bins_range) 

 channel2_hist = np.histogram(img[:,:,1], bins=nbins, 

range=bins_range) 

 channel3_hist = np.histogram(img[:,:,2], bins=nbins, 

range=bins_range) 

 # Concatenate the histograms into a single feature vector 

 hist_features = np.concatenate((channel1_hist[0], 

channel2_hist[0], channel3_hist[0])) 

 # Return the individual histograms, bin_centers and feature 

vector 

 return hist_features 

 

feature_image = cv2.imread(test_img_loc) 

feature_image = cv2.cvtColor(feature_image, cv2.COLOR_BGR2RGB) 

hist_features = color_hist(feature_image, nbins=hist_bins) 

plt.hist(hist_features) 

plt.title('Color Histogram Features') 

plt.show() 

 

#EXTRACT FEATURES 

# Define a function to extract features from a single image window 

def single_img_features(img, color_space='RGB', spatial_size=(32, 

32), 

                        hist_bins=32, orient=9, 

                        pix_per_cell=8, cell_per_block=2, 

hog_channel=0, 

                        spatial_feat=True, hist_feat=True, 

hog_feat=True, hog_features=None): 
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    #1) Define an empty list to receive features 

    img_features = [] 

    #2) Apply color conversion if other than 'RGB' 

    if color_space != 'RGB': 

        if color_space == 'HSV': 

            feature_image = cv2.cvtColor(img, cv2.COLOR_RGB2HSV) 

        elif color_space == 'LUV': 

            feature_image = cv2.cvtColor(img, cv2.COLOR_RGB2LUV) 

        elif color_space == 'HLS': 

            feature_image = cv2.cvtColor(img, cv2.COLOR_RGB2HLS) 

        elif color_space == 'YUV': 

            feature_image = cv2.cvtColor(img, cv2.COLOR_RGB2YUV) 

        elif color_space == 'YCrCb': 

            feature_image = cv2.cvtColor(img, cv2.COLOR_RGB2YCrCb) 

    else: feature_image = np.copy(img) 

    #3) Compute spatial features if flag is set 

    if spatial_feat == True: 

        spatial_features = bin_spatial(feature_image, 

size=spatial_size) 

        #4) Append features to list 

        img_features.append(spatial_features) 

    #5) Compute histogram features if flag is set 

    if hist_feat == True: 

        hist_features = color_hist(feature_image, nbins=hist_bins) 

        #6) Append features to list 

        img_features.append(hist_features) 

    #7) Compute HOG features if flag is set 

    if hog_feat == True: 

        if True: #hog_features is None: 

            if hog_channel == 'ALL': 

                hog_features = [] 

                for channel in range(feature_image.shape[2]): 

                    

hog_features.extend(get_hog_features(feature_image[:,:,channel], 

                                        orient, pix_per_cell, 

cell_per_block, 

                                        vis=False, 

feature_vec=True)) 

            else: 

                hog_features = 

get_hog_features(feature_image[:,:,hog_channel], orient, 

                            pix_per_cell, cell_per_block, 

vis=False, feature_vec=True) 

        #8) Append features to list 

        img_features.append(hog_features) 

 

    #9) Return concatenated array of features 

    return np.concatenate(img_features) 

 

# Define a function to extract features from a list of images 

# Have this function call bin_spatial() and color_hist() 

def extract_features(imgs, color_space='RGB', spatial_size=(32, 

32), 

                        hist_bins=32, orient=9, 

                        pix_per_cell=8, cell_per_block=2, 

hog_channel=0, 

                        spatial_feat=True, hist_feat=True, 

hog_feat=True): 

    # Create a list to append feature vectors to 
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    features = [] 

    # Iterate through the list of images 

    for file in imgs: 

        img = cv2.imread(file) 

        file_features = single_img_features(img, color_space, 

spatial_size, 

            hist_bins, orient, pix_per_cell, cell_per_block, 

hog_channel, 

            spatial_feat, hist_feat, hog_feat) 

        features.append(file_features) 

    # Return list of feature vectors 

    return features 

 

# TRAIN CAR CLASSIFIERS 

 

def prepare_images_for_processing(car_img_folders, 

noncar_img_folders, image_type, secondTrain=False): 

 cars = [] 

 for folder in car_img_folders: 

  cars += glob.glob(folder + '/*.' + image_type) 

 

 notcars = [] 

 for folder in noncar_img_folders: 

  notcars += glob.glob(folder + '/*.' + image_type) 

 

 print("Cars len: ", len(cars)) 

 print("Notcars len: ", len(notcars)) 

 

 # Keep distribution even 

# train_size = 8500 

 train_size = 8500 

 cars = cars[:train_size] 

 notcars = notcars[:train_size] 

 

 if(secondTrain): 

    car_features = extract_features(cars, color_space=color_space, 

                                     spatial_size=spatial_size, 

hist_bins=hist_bins, 

                                     orient=orient, 

pix_per_cell=pix_per_cell, 

                                     

cell_per_block=cell_per_block, 

                                     hog_channel=hog_channel, 

spatial_feat=spatial_feat, 

                                     hist_feat=hist_feat, 

hog_feat=hog_feat) 

    notcar_features = extract_features(notcars, 

color_space=color_space, 

                                        spatial_size=spatial_size, 

hist_bins=hist_bins, 

                                        orient=orient, 

pix_per_cell=pix_per_cell, 

                                        

cell_per_block=cell_per_block, 

                                        hog_channel=hog_channel, 

spatial_feat=spatial_feat, 

                                        hist_feat=hist_feat, 

hog_feat=hog_feat) 
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    X = np.vstack((car_features, 

notcar_features)).astype(np.float64) 

 # Fit a per-column scaler 

    X_scaler = StandardScaler().fit(X) 

 # Apply the scaler to X 

    scaled_X = X_scaler.transform(X) 

 # Define the labels vector 

    y = np.hstack((np.ones(len(car_features)), 

np.zeros(len(notcar_features)))) 

    return scaled_X, y, X_scaler 

 

 else : 

    cars_features = extract_features(cars, 

color_space=color_space, 

                                spatial_size=spatial_size, 

hist_bins=hist_bins, 

                                orient=orient, 

pix_per_cell=pix_per_cell, 

                                cell_per_block=cell_per_block, 

                                hog_channel=hog_channel, 

spatial_feat=spatial_feat, 

                                hist_feat=hist_feat, 

hog_feat=hog_feat) 

    notcars_features = extract_features(notcars, 

color_space=color_space, 

                                   spatial_size=spatial_size, 

hist_bins=hist_bins, 

                                   orient=orient, 

pix_per_cell=pix_per_cell, 

                                   cell_per_block=cell_per_block, 

                                   hog_channel=hog_channel, 

spatial_feat=spatial_feat, 

                                   hist_feat=hist_feat, 

hog_feat=hog_feat) 

 

    Z = np.vstack((cars_features, 

notcars_features)).astype(np.float64) 

    #Fit a per-column scaler 

    Z_scaler = StandardScaler().fit(Z) 

    #Apply the scaler to Z 

    scaled_Z = Z_scaler.transform(Z) 

    #Define the labels vector 

    yz = np.hstack((np.ones(len(cars_features)), 

np.zeros(len(notcars_features)))) 

    cars=None 

    notcars=None 

 

    return scaled_Z, yz, Z_scaler 

 

 

# car_folders_video = ['car_windows'] 

# notcars_folders_video = ['noncar_windows'] 

# scaled_X_video, y_video, X_scaler_video = 

prepare_images_for_processing(car_folders_video, 

notcars_folders_video, "jpg") 

 

# Check the score of the SVC 

# print('Test Accuracy of SVC on video data = ', 

round(svc.score(scaled_X_video, y_video), 4)) 
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# Check the prediction time for a single sample 

# t=time.time() 

 

def exportFrames(): 

 """ 

 Code snippet to extract every image from the video and save as a 

JPG image. 

 This was used to obtain frames from the video that caused the 

pipeline trouble. 

 I found this code snippet on StackOverflow: 

 http://stackoverflow.com/questions/33311153/python-extracting-

and-saving-video-frames 

 """ 

 vidcap = cv2.VideoCapture('kebondalem2.mp4') 

 success, image = vidcap.read() 

 src_path_pattern = "output_images/frame" 

 count = 0 

 success = True 

 while success: 

  src_path = src_path_pattern+str(count)+".jpg" 

  print(src_path) 

  print(success) 

  w = np.size(image,0) 

  h = np.size(image,1) 

  print(w) 

  print(h) 

  cv2.imwrite( src_path, image)  # save frame as JPEG file 

  count += 1 

  success, image = vidcap.read() 

 print("Export's Completed!") 

 

def test_image_function(processing_function): 

 images = None 

 images = [] 

 for i in range(6): 

  count = random.randint(1, 36) 

  feature_image = cv2.imread("frames/frame%d.jpg" % count) 

  input_img = cv2.cvtColor(feature_image, cv2.COLOR_BGR2RGB) 

  result_img = processing_function(input_img) 

  images.append(result_img) 

 f, axarr = plt.subplots(6, 2, figsize=(30, 15)) 

 for i in range(len(images)): 

  cur_img = images[i] 

  axarr[i / 2, i % 2].imshow(cur_img) 

 f.subplots_adjust(hspace=0) 

 f.show() 

 

def slide_window(img, x_start_stop=[None, None], 

y_start_stop=[None, None]): 

     windows_a = slide_window_helper(img, x_start_stop, 

y_start_stop, window_size=[128, 128]) 

     windows_b = slide_window_helper(img, x_start_stop, 

y_start_stop, window_size=[64, 64]) 

     windows_c = slide_window_helper(img, x_start_stop, 

y_start_stop, window_size=[32, 32]) 

     return windows_a + windows_b + windows_c 

 

 # Define a function that takes an image, 

 # start and stop positions in both x and y, 
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 # window size (x and y dimensions), 

 # and overlap fraction (for both x and y) 

def slide_window_helper(img, x_start_stop=[None, None], 

y_start_stop=[None, None], window_size=[96, 64]): 

     window_size_x = window_size[0] 

     window_size_y = window_size[1] 

     xy_overlap = (0.5, 0.5) 

     # If x and/or y start/stop positions not defined, set to 

image size 

     if x_start_stop[0] == None: 

         x_start_stop[0] = 0 

     if x_start_stop[1] == None: 

         x_start_stop[1] = img.shape[1] 

     if y_start_stop[0] == None: 

         y_start_stop[0] = 0 

     if y_start_stop[1] == None: 

         y_start_stop[1] = img.shape[0] 

     # Compute the span of the region to be searched 

     xspan = x_start_stop[1] - x_start_stop[0] 

     yspan = y_start_stop[1] - y_start_stop[0] 

     # Compute the number of pixels per step in x/y 

     nx_pix_per_step = np.int(window_size_x * (1 - xy_overlap[0])) 

     ny_pix_per_step = np.int(window_size_y * (1 - xy_overlap[1])) 

     # Compute the number of windows in x/y 

     nx_windows = np.int(xspan / nx_pix_per_step) - 2 

     ny_windows = np.int(yspan / ny_pix_per_step) - 2 

     # Initialize a list to append window positions to 

     window_list = [] 

 

     ys = y_start_stop[0] 

     while ys + window_size_y < y_start_stop[1]: 

         xs = x_start_stop[0] 

         while xs < x_start_stop[1]: 

             # Calculate window position 

             endx = xs + window_size_x 

             endy = ys + window_size_y 

 

             # Append window position to list 

             window_list.append(((xs, ys), (endx, endy))) 

 

             xs += nx_pix_per_step 

         window_size_x = int(window_size_x * 1.3) 

         window_size_y = int(window_size_y * 1.3) 

         nx_pix_per_step = np.int(window_size_x * (1 - 

xy_overlap[0])) 

         ny_pix_per_step = np.int(window_size_y * (1 - 

xy_overlap[1])) 

         ys += ny_pix_per_step 

 

     # Return the list of windows 

     return window_list 

 

 # Define a function to draw bounding boxes 

def draw_boxes(img, bboxes, color=(0, 0, 255), thick=6): 

     # Make a copy of the image 

     imcopy = None 

     imcopy = np.copy(img) 

     # Iterate through the bounding boxes 

     for bbox in bboxes: 
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         # Draw a rectangle given bbox coordinates 

         cv2.rectangle(imcopy, bbox[0], bbox[1], color, thick) 

     # Return the image copy with boxes drawn 

     return imcopy 

 

 

# Define a function you will pass an image 

# and the list of windows to be searched (output of 

slide_windows()) 

def search_windows(img, windows, clf, scaler, color_space='RGB', 

                    spatial_size=(32, 32), hist_bins=32, 

                    hist_range=(0, 256), orient=9, 

                    pix_per_cell=8, cell_per_block=2, 

                    hog_channel=0, spatial_feat=True, 

                    hist_feat=True, hog_feat=True): 

 

    # Create an empty list to receive positive detection windows 

    on_windows = None 

    on_windows = [] 

    # Iterate over all windows in the list 

    count = 0 

    image_id = random.randint(0, 2000) 

    for window in windows: 

        count += 1 

        # Extract the test window from original image 

        test_img = cv2.resize(img[window[0][1]:window[1][1], 

window[0][0]:window[1][0]], (64, 64)) 

#         cv2.imwrite("frames/window%d%d.jpg" % (image_id, count), 

test_img) 

        # Extract features for that window using 

single_img_features() 

        features = single_img_features(test_img, 

color_space=color_space, 

                            spatial_size=spatial_size, 

hist_bins=hist_bins, 

                            orient=orient, 

pix_per_cell=pix_per_cell, 

                            cell_per_block=cell_per_block, 

                            hog_channel=hog_channel, 

spatial_feat=spatial_feat, 

                            hist_feat=hist_feat, 

hog_feat=hog_feat) 

        # Scale extracted features to be fed to classifier 

        test_features = 

scaler.transform(np.array(features).reshape(1, -1)) 

        # Predict using your classifier 

        prediction = clf.predict(test_features) 

        # If positive (prediction == 1) then save the window 

        if prediction == 1: 

            on_windows.append(window) 

    # Return windows for positive detections 

    return on_windows 

 

def label_vehicles(image, X_scaler, colorbox=(255,0,0)): 

    draw_image = None    #ori 

    draw_image = np.copy(image)    #ori 

#    draw_image = np.float32(image) 

    draw_image = cv2.cvtColor(draw_image, cv2.COLOR_RGB2BGR) 

    windows = slide_window(image, x_start_stop=[None, None], 
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y_start_stop=y_start_stop) 

    hot_windows = search_windows(image, windows, svc, X_scaler, 

color_space=color_space, 

                            spatial_size=spatial_size, 

hist_bins=hist_bins, 

                            orient=orient, 

pix_per_cell=pix_per_cell, 

                            cell_per_block=cell_per_block, 

                            hog_channel=hog_channel, 

spatial_feat=spatial_feat, 

                            hist_feat=hist_feat, 

hog_feat=hog_feat) 

 

    window_img = draw_boxes(draw_image, hot_windows, colorbox, 

thick=6) 

    return window_img 

 

 

####################### USE HEATMAP 

from scipy.ndimage.measurements import label 

def add_heat(heatmap, bbox_list): 

    heatmap /= 2 

    # Iterate through list of bboxes 

    for box in bbox_list: 

        # Add += 1 for all pixels inside each bbox 

        # Assuming each "box" takes the form ((x1, y1), (x2, y2)) 

        heatmap[box[0][1]:box[1][1], box[0][0]:box[1][0]] += 2 

 

    # Return updated heatmap 

    return heatmap 

 

def apply_threshold(heatmap, threshold): 

    # Zero out pixels below the threshold 

    heatmap[heatmap <= threshold] = 0 

    # Return thresholded map 

    return heatmap 

 

def draw_labeled_bboxes(img, labels, colorbox=(255,0,0)): 

    # Iterate through all detected cars 

    for car_number in range(1, labels[1]+1): 

        # Find pixels with each car_number label value 

        nonzero = (labels[0] == car_number).nonzero() 

        # Identify x and y values of those pixels 

        nonzeroy = np.array(nonzero[0]) 

        nonzerox = np.array(nonzero[1]) 

        # Define a bounding box based on min/max x and y 

        bbox = ((np.min(nonzerox), np.min(nonzeroy)), 

(np.max(nonzerox), np.max(nonzeroy))) 

        # Draw the box on the image if it's big enough 

        if((bbox[1][1] - bbox[0][1]) > 30 and (bbox[1][0] - 

bbox[0][0]) > 30): 

            cv2.rectangle(img, bbox[0], bbox[1], colorbox, 6) 

    # Return the image 

    return img 

 

############# Add HeatMAP Filtering 

def label_vehicles_with_heat_map(image, convert=True, 

colorbox=(255,0,0)): 

    draw_image = np.copy(image) 
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    if (convert): 

        image = cv2.cvtColor(image, cv2.COLOR_RGB2BGR) 

    else: 

        draw_image = cv2.cvtColor(draw_image, cv2.COLOR_BGR2RGB) 

    windows = slide_window(image, x_start_stop=[None, None], 

y_start_stop=y_start_stop) 

 

    hot_windows = search_windows(image, windows, svc, X_scaler, 

color_space=color_space, 

                                 spatial_size=spatial_size, 

hist_bins=hist_bins, 

                                 orient=orient, 

pix_per_cell=pix_per_cell, 

                                 cell_per_block=cell_per_block, 

                                 hog_channel=hog_channel, 

spatial_feat=spatial_feat, 

                                 hist_feat=hist_feat, 

hog_feat=hog_feat) 

    global heatmap 

    heatmap = add_heat(heatmap, hot_windows) 

    heatmap = apply_threshold(heatmap, 2) 

    labels = label(heatmap) 

 

    # Draw bounding boxes on a copy of the image 

    draw_img = draw_labeled_bboxes(draw_image, labels, colorbox) 

    return draw_img 

 

 

############ TRAIN RICKSHAW CLASSIFIER #1Training is Rickshaw 

Train, because Rickshaw Pics are a fews. 

car_folders = ['train/vehicles/Rickshaw'] 

notcar_folders = ['train/non-vehicles/GTI'] 

scaled_X, y, X_scaler = prepare_images_for_processing(car_folders, 

notcar_folders, "png") 

# Split up data into randomized training and test sets 

rand_state = np.random.randint(0, 100) 

X_train, X_test, y_train, y_test = train_test_split( 

scaled_X, y, test_size=0.8, random_state=rand_state) 

 

print('Using:',orient,'orientations',pix_per_cell, 

    'pixels per cell and', cell_per_block,'cells per block') 

print('Feature vector length:', len(X_train[0])) 

    # Use a linear SVC 

svc = svm.SVC(kernel='linear',verbose=True) # Linear Kernel 

    # svc = LinearSVC() 

print("OK Here") 

    # Check the training time for the SVC 

t = time.time() 

print("OK Here 1") 

svc.fit(X_train, y_train) 

print("OK Here 2") 

    #Predict the response for test dataset 

y_pred = svc.predict(X_test) 

print("OK Here 3") 

t2 = time.time() 

print(round(t2-t, 2), 'Seconds to train SVC...') 

    # Check the score of the SVC 

print('Test Accuracy of SVC = ', round(svc.score(X_test, y_test), 

4)) 
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    # Check the prediction time for a single sample 

t = time.time() 

 

    ############# EXPORT FRAMES FROM VIDEO 

# exportFrames() # No Needed to Export Frame from Video because we 

have exported before 

 

    ###### SLIDING WINDOWS AND DRAW BOXES 

# feature_image = cv2.imread('test_images/test7.jpg') 

# feature_image = cv2.cvtColor(feature_image, cv2.COLOR_BGR2RGB) 

# windows = slide_window(feature_image, x_start_stop=[None, None], 

y_start_stop=y_start_stop) 

# window_img = draw_boxes(feature_image, windows, color=(0, 0, 

255), thick=6) 

# plt.imshow(window_img) 

# plt.title("Test Image") 

# plt.show() 

 

############### LABELING VEHICLES 

f, axarr = plt.subplots(3, 1, figsize=(60, 30)) 

# startIndex = random.randint(1, 1250) #ori 

# startIndex = random.randint(695, 784) 

# for i in range(0,3): 

index = 110 

print('read output_images/frame' + str(index) + '.jpg') 

img = cv2.imread('output_images/frame' + str(index) + '.jpg') 

img_with_label = label_vehicles(img, X_scaler, colorbox=(0,0,255)) 

axarr[0].imshow(img_with_label) 

index = 111 

print('read output_images/frame' + str(index) + '.jpg') 

img = cv2.imread('output_images/frame' + str(index) + '.jpg') 

img_with_label = label_vehicles(img, X_scaler, colorbox=(0,0,255)) 

axarr[1].imshow(img_with_label) 

index = 112 

print('read output_images/frame' + str(index) + '.jpg') 

img = cv2.imread('output_images/frame' + str(index) + '.jpg') 

img_with_label = label_vehicles(img, X_scaler, colorbox=(0,0,255)) 

axarr[2].imshow(img_with_label) 

plt.setp([a.get_xticklabels() for a in axarr[:]], visible=False) 

plt.setp([a.get_yticklabels() for a in axarr[:]], visible=False) 

f.subplots_adjust(hspace=0) 

plt.title("Rickshaw Detection"); 

plt.show() 

 

############## HEATMAP 

image = cv2.imread('output_images/frame695.jpg') 

heatmap = np.zeros_like(image[:,:,0]).astype(np.float) 

f, axarr = plt.subplots(3, 1, figsize=(60, 30)) 

labels_list = [] 

# startIndex = random.randint(1, 1250) #ori 

# startIndex = random.randint(695, 784) 

# for i in range(0,3): 

index = 110 

image = cv2.imread('output_images/frame' + str(index) + '.jpg') 

print('heatmap output_images/frame' + str(index) + '.jpg') 

windows = slide_window(image, x_start_stop=[None, None], 

y_start_stop=y_start_stop) 

hot_windows = search_windows(image, windows, svc, X_scaler, 

color_space=color_space, 
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                            spatial_size=spatial_size, 

hist_bins=hist_bins, 

                            orient=orient, 

pix_per_cell=pix_per_cell, 

                            cell_per_block=cell_per_block, 

                            hog_channel=hog_channel, 

spatial_feat=spatial_feat, 

                            hist_feat=hist_feat, 

hog_feat=hog_feat) 

heatmap = add_heat(heatmap, hot_windows) 

heatmap = apply_threshold(heatmap, 2) 

labels = label(heatmap) 

labels_list.append(labels) 

axarr[0].imshow(labels[0], 'gray') 

index = 111 

image = cv2.imread('output_images/frame' + str(index) + '.jpg') 

print('heatmap output_images/frame' + str(index) + '.jpg') 

windows = slide_window(image, x_start_stop=[None, None], 

y_start_stop=y_start_stop) 

hot_windows = search_windows(image, windows, svc, X_scaler, 

color_space=color_space, 

                            spatial_size=spatial_size, 

hist_bins=hist_bins, 

                            orient=orient, 

pix_per_cell=pix_per_cell, 

                            cell_per_block=cell_per_block, 

                            hog_channel=hog_channel, 

spatial_feat=spatial_feat, 

                            hist_feat=hist_feat, 

hog_feat=hog_feat) 

heatmap = add_heat(heatmap, hot_windows) 

heatmap = apply_threshold(heatmap, 2) 

labels = label(heatmap) 

labels_list.append(labels) 

axarr[1].imshow(labels[0], 'gray') 

index = 112 

image = cv2.imread('output_images/frame' + str(index) + '.jpg') 

print('heatmap output_images/frame' + str(index) + '.jpg') 

windows = slide_window(image, x_start_stop=[None, None], 

y_start_stop=y_start_stop) 

hot_windows = search_windows(image, windows, svc, X_scaler, 

color_space=color_space, 

                            spatial_size=spatial_size, 

hist_bins=hist_bins, 

                            orient=orient, 

pix_per_cell=pix_per_cell, 

                            cell_per_block=cell_per_block, 

                            hog_channel=hog_channel, 

spatial_feat=spatial_feat, 

                            hist_feat=hist_feat, 

hog_feat=hog_feat) 

heatmap = add_heat(heatmap, hot_windows) 

heatmap = apply_threshold(heatmap, 2) 

labels = label(heatmap) 

labels_list.append(labels) 

axarr[2].imshow(labels[0], 'gray') 

plt.setp([a.get_xticklabels() for a in axarr[:]], visible=False) 

plt.setp([a.get_yticklabels() for a in axarr[:]], visible=False) 

f.subplots_adjust(hspace=0) 
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plt.title("heatmap") 

plt.show() 

 

############ END OF RICKSHAW TRAINING AND TESTING 

 

############ TRAIN CAR CLASSIFIER 

# car_folders = ['train/vehicles/GTI_Far', 

'train/vehicles/GTI_Right'] 

# car_folders = ['train/vehicles/GTI_Far'] 

X_train = None 

X_test = None 

y_train = None 

y_test = None 

svc = None 

t = None 

car_folders = None 

f = None 

axarr = None 

image = None 

heatmap = None 

labels_list = None 

car_folders 

# notcar_folders = None 

car_folders = ['train/vehicles/GTI_Far'] 

# car_folders = ['train/vehicles/Rickshaw'] 

# notcar_folders = ['train/non-vehicles/GTI'] 

scaled_X, y, X_scaler = prepare_images_for_processing(car_folders, 

notcar_folders, "png",secondTrain=True) 

# Split up data into randomized training and test sets 

rand_state = np.random.randint(0, 100) 

X_train, X_test, y_train, y_test = train_test_split( 

    scaled_X, y, test_size=0.8, random_state=rand_state) 

 

print('Using:',orient,'orientations',pix_per_cell, 

    'pixels per cell and', cell_per_block,'cells per block') 

print('Feature vector length:', len(X_train[0])) 

# Use a linear SVC 

svc = svm.SVC(kernel='linear',verbose=True) # Linear Kernel 

# svc = LinearSVC() 

print("OK Here") 

# Check the training time for the SVC 

t = time.time() 

print("OK Here 1") 

svc.fit(X_train, y_train) 

print("OK Here 2") 

#Predict the response for test dataset 

y_pred = svc.predict(X_test) 

print("OK Here 3") 

t2 = time.time() 

print(round(t2-t, 2), 'Seconds to train SVC...') 

# Check the score of the SVC 

print('Test Accuracy of SVC = ', round(svc.score(X_test, y_test), 

4)) 

# Check the prediction time for a single sample 

t = time.time() 

 

############# EXPORT FRAMES FROM VIDEO 

# exportFrames() 
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###### SLIDING WINDOWS AND DRAW BOXES 

# feature_image = cv2.imread('test_images/test7.jpg') 

# feature_image = cv2.cvtColor(feature_image, cv2.COLOR_BGR2RGB) 

# windows = slide_window(feature_image, x_start_stop=[None, None], 

y_start_stop=y_start_stop) 

# window_img = draw_boxes(feature_image, windows, color=(0, 0, 

255), thick=6) 

# plt.imshow(window_img) 

# plt.title("Test Image") 

# plt.show() 

 

############### LABELING VEHICLES 

f, axarr = plt.subplots(3, 1, figsize=(60, 30)) 

# startIndex = random.randint(1, 1250) #ori 

# startIndex = random.randint(695, 784) 

# for i in range(0,3): 

index = 110 

print('read output_images/frame' + str(index) + '.jpg') 

img = cv2.imread('output_images/frame' + str(index) + '.jpg') 

img_with_label = label_vehicles(img, X_scaler) 

axarr[0].imshow(img_with_label) 

index = 111 

print('read output_images/frame' + str(index) + '.jpg') 

img = cv2.imread('output_images/frame' + str(index) + '.jpg') 

img_with_label = label_vehicles(img, X_scaler) 

axarr[1].imshow(img_with_label) 

index = 112 

print('read output_images/frame' + str(index) + '.jpg') 

img = cv2.imread('output_images/frame' + str(index) + '.jpg') 

img_with_label = label_vehicles(img, X_scaler) 

axarr[2].imshow(img_with_label) 

plt.setp([a.get_xticklabels() for a in axarr[:]], visible=False) 

plt.setp([a.get_yticklabels() for a in axarr[:]], visible=False) 

f.subplots_adjust(hspace=0) 

plt.title("LabelVehicles"); 

plt.show() 

 

############## HEATMAP 

image = cv2.imread('output_images/frame283.jpg') 

heatmap = np.zeros_like(image[:,:,0]).astype(np.float) 

f, axarr = plt.subplots(3, 1, figsize=(60, 30)) 

labels_list = [] 

# startIndex = random.randint(1, 1250) #ori 

# startIndex = random.randint(695, 784) 

#for i in range(0,3): 

index = 110 

image = cv2.imread('output_images/frame' + str(index) + '.jpg') 

print('heatmap output_images/frame' + str(index) + '.jpg') 

windows = slide_window(image, x_start_stop=[None, None], 

y_start_stop=y_start_stop) 

hot_windows = search_windows(image, windows, svc, X_scaler, 

color_space=color_space, 

                            spatial_size=spatial_size, 

hist_bins=hist_bins, 

                            orient=orient, 

pix_per_cell=pix_per_cell, 

                            cell_per_block=cell_per_block, 

                            hog_channel=hog_channel, 

spatial_feat=spatial_feat, 
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                            hist_feat=hist_feat, 

hog_feat=hog_feat) 

heatmap = add_heat(heatmap, hot_windows) 

heatmap = apply_threshold(heatmap, 2) 

labels = label(heatmap) 

labels_list.append(labels) 

axarr[0].imshow(labels[0], 'gray') 

index = 111 

image = cv2.imread('output_images/frame' + str(index) + '.jpg') 

print('heatmap output_images/frame' + str(index) + '.jpg') 

windows = slide_window(image, x_start_stop=[None, None], 

y_start_stop=y_start_stop) 

hot_windows = search_windows(image, windows, svc, X_scaler, 

color_space=color_space, 

                            spatial_size=spatial_size, 

hist_bins=hist_bins, 

                            orient=orient, 

pix_per_cell=pix_per_cell, 

                            cell_per_block=cell_per_block, 

                            hog_channel=hog_channel, 

spatial_feat=spatial_feat, 

                            hist_feat=hist_feat, 

hog_feat=hog_feat) 

heatmap = add_heat(heatmap, hot_windows) 

heatmap = apply_threshold(heatmap, 2) 

labels = label(heatmap) 

labels_list.append(labels) 

axarr[1].imshow(labels[0], 'gray') 

index = 112 

image = cv2.imread('output_images/frame' + str(index) + '.jpg') 

print('heatmap output_images/frame' + str(index) + '.jpg') 

windows = slide_window(image, x_start_stop=[None, None], 

y_start_stop=y_start_stop) 

hot_windows = search_windows(image, windows, svc, X_scaler, 

color_space=color_space, 

                            spatial_size=spatial_size, 

hist_bins=hist_bins, 

                            orient=orient, 

pix_per_cell=pix_per_cell, 

                            cell_per_block=cell_per_block, 

                            hog_channel=hog_channel, 

spatial_feat=spatial_feat, 

                            hist_feat=hist_feat, 

hog_feat=hog_feat) 

heatmap = add_heat(heatmap, hot_windows) 

heatmap = apply_threshold(heatmap, 2) 

labels = label(heatmap) 

labels_list.append(labels) 

axarr[2].imshow(labels[0], 'gray') 

plt.setp([a.get_xticklabels() for a in axarr[:]], visible=False) 

plt.setp([a.get_yticklabels() for a in axarr[:]], visible=False) 

f.subplots_adjust(hspace=0) 

plt.title("heatmap") 

plt.show() 
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