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A study on a fall detection monitoring system for falling
elderly using open source hardware

Seunghyun Choi' - Sekyoung Youm 12

Received: 30 June 2017 /Revised: 2 November 2017 /Accepted: 21 November 2017
0) Springer Science+Business Media, LLC, part of Springer Nature 2017

Abstract Due to the rapid increase in the elderly population and single-person houscholds, it
is absolutely necessary to observe the indoor activities of marginalized people, such as the
elderly or the disabled. to detect abnormal conditions. At this time, contact sensors are have
limited applicability due to their continuous wear, so there is a need to develop technology to
collect daily life activities of the elderly. In this study, we tried to track the elderly living alone
using images obtained from an open source camera. The system captures images by linking a
low-cost camera module to open source hardware. and an algorithm is implemented to detect
falls. This system can be used to reduce the cost of social care by improving the cost of care in
the aging population, and this will contribute to promoting and developing management
prescription guidelines through risk detection.

Keywords Fall detection - Elder - Open source hardware - Monitoring

1 Introduction

In recent years, the life expectancy has increased due to advances in medical technologies and
changes in eating habits led by economic development. According to the UN’s definition, a
country with senior citizens aged over 63 that account for more than 7% of the total population
is called an aging society. Inaddition. if the senior citizens are more than 14%, it called an aged
society, and if the elderly population takes up more than 21%, it is called super-aged society
[18]. In South Korea, the number of households of single elderly citizens is 7.1% of the total
households in 2014, and it is predicted to reach 15.4% by 2035, which is double. One of the
problems caused by an increase in elderly people is that the number of single elderly
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Development of a methodology to predict and monitor
emergency situations of the elderly based on object detection
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Abstract

Because on the increase in the number of the elderly living alone and accidents occurring to
them, the demand for a monitoring system capable of supporting fast response in case of an
emergency situation by monitoring their everyday life in their residential spaces has been
increasing. A framework and a system are presented to monitor the emergency situations of the
elderly living alone using a low-cost device and open-source software. First, human pose
T ition and g situations to the pose change were defined using object
recognition, and a procedure capable of detecting such situations was proposed. In addition, a
pose recognition model was created using the TensorFlow Object Detection application
programming interface (API) of Google to implement the procedure. Using a data preprocess-

ing process and the created model, a system capable of detecting emergency situations and
sounding an alarm was implemented. To verify the proposed system. the pose recognition
success rate was examined, and an experiment on emergency situation recognition was
performed while the angle and distance of the camera were varied in a setup similar to the
residential environment. It is expected that the proposed framework for the emergency
notification system for the elderly will be utilized for the analysis of various behavior patterns,
such as the sudden abnormal behavior of the elderly. people with disabilities, and children.

Keywords TensorFlow- Poserecognition- The elderly- Emergency situation recognition - Object-
detection
1 Introduction

According to an Organisation for Economic Co-operation and Development (OECD) demo-
graphic survey, the population proportion of the elderly will double within the next few
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from imutils.video import VideoStream
from imutils.video import FPS

import numpy as np

import argparse

import imutils

import time

import cv2

import datetime

import math

# construct the argument parse and parse the arguments
ap = argparse.ArgumentParser()
ap.add_argument(“-p“, “--prototxt”, required=True,
help="path to Caffe 'deploy’ prototxt file®)
ap.add_argument(“-m"“, “--model”, required=True,
help="path to Caffe pre-trained model®)
ap.add_argument(“-c“, “--confidence”, type=float, default=0.2,
help="minimum probability to filter weak detections®)

args = vars(ap.parse_args()

# initialize the list of class labels MobileNet SSD was trained to

# detect, then generate a set of bounding box colors for each class

CLASSES = [“background®, “aeroplane”, “bicycle“, “bird“, “boat”,
“bottle”, “bus”, “car”, “cat”, “chair”, “cow”, “diningtable”,

“

“dog”, “horse”, “motorbike”, “person“, “pottedplant”, “sheep®,
“sofa“, “train“, “tvmonitor®]

COLORS = np.random.uniform(0, 255, size=(1Ien(CLASSES), 3))
# load our serialized model from disk

print(“[INFO] loading model...”)

net = cv2.dnn.readNetFromCaffe(args[“prototxt“], args[“model“])



# initialize the video stream, allow the cammera sensor to warmup,
# and initialize the FPS counter

print(“[INFO] starting video stream...)

video_path = “D:/fall4.mp4”

#vs = VideoStream(src=0).start()

vs = cv2.VideoCapture(video_path)

time.sleep(2.0)

fps = FPSQ.start()

f = open(asdfasdf.txt’,’w’, encoding="UTF-8")
#variables for calculate object’s speed
objectv = 0.0

objectd = 0.0

ptime = datetime.datetime.now(

ctime = datetime.datetime.now(

tempx = 0

tempy=0

flag = 0

# loop over the frames from the video stream

while True:
# grab the frame from the threaded video stream and resize it
# to have a maximum width of 400 pixels
ret, frame = vs.read

frame = imutils.resize(frame, width=400)

# grab the frame dimensions and convert it to a blob
(h, w) = frame.shape[:2]
blob = cv2.dnn.blobFromImage(frame, 0.007843, (300, 300), 127.5)

# pass the blob through the network and obtain the detections and
# predictions
net.setnput(blob)

detections = net.forward()

# loop over the detections



dx], 2)

SIMPLEX, 0.5, COLORSI[idx], 2)

for i in np.arange(0, detections.shapel2]):

# extract the confidence (i.e., probability) associated with

# the prediction

confidence =

detections[O, 0, i, 2]

# filter out weak detections by ensuring the ‘confidence® is

# greater than the minimum confidence

if confidence > argsl“confidence®]:

# extract the index of the class label from the

# ‘detections’, then compute the (x, y)-coordinates of
# the bounding box for the object

idx = int(detections[0, 0, i, 1)
if(idx = 15):

continue
else:

box = detections[0, 0, i, 3:7] * np.array((w, h, w, h]
(startX, startY, endX, endY) = box.astype(“int)

# draw the prediction on the frame
label = “{: {:.2f1%"“.format(CLASSES[idx],confidence * 100)
cv2.rectangle(frame, (startX, startY), (endX, endY), COLORS[i

y = startY - 15 if startY - 15 > 15 else startY + 15
cv2.putText(frame, 'stand’, (startX, y), cv2. FONT_HERSHEY_

#print(startX,startY,endX,endY)

midx = int((startX+endX)/2)

midy = int((startY+endY)/2)

ctime = datetime.datetime.now(

objectd = math.sqrt((midx-tempx)**2+(endY-tempy)**2)
resultd = ((objectd*2.54)/96)/100

tresult = ctime-ptime

tempt = tresult.microseconds/1000000

if(tempt<=0):

continue



objectv = resultd/tempt
tv = round(objectv,5)
tempv = str(tv)
print(tempv)
cv2.putText(frame,tempv+m/s’,(midx,midy),cv2. FONT_HERSH
EY_SIMPLEX,0.5,COLORS[idx], 2)
if tv > 0.2:
f.write(tempv+'m/s\n’+'warning\n’)
tempx = midx
tempy = endY
ptime = ctime
flag+=1
# show the output frame
cv2.imshow(“Frame®, frame)
key = cv2.waitKey(1) & OxFF

# if the ‘q" key was pressed, break from the loop

if key == ord("q"):
break

# update the FPS counter
fps.update()

# stop the timer and display FPS information
fps.stop()

print(“[INFO] elapsed time: {:.2f}".format(fps.elapsed())
print(“[INFO] approx. FPS: {:.2f}*.format(fps.fps0))
f.close)

# do a bit of cleanup

cv2.destroyAllWindows(

vs.release()



oju] x| Z}F labeling Al 2~¥l
import 0s

import numpy as np

Import argparse

import cv2

import csv

ap = argparse.ArgumentParser()

#ap.add_argument(“-i", “--image“, required=True,
# help="path to input image®)
ap.add_argument(“-p“, “--prototxt”, required=True,

help="path to Caffe 'deploy’ prototxt file®)
ap.add_argument(“-m“, “--model”, required=True,

help="path to Caffe pre-trained model®)
ap.add_argument(“-c”, “--confidence”, type=float, default=0.2,

help="minimum probability to filter weak detections®)

args = vars(ap.parse_args0)

CLASSES = [“background®, “aeroplane”, “bicycle, “bird“, “boat”,
“bottle”, “bus”, “car”, “cat”, “chair”, “cow”, “diningtable”,
“dog”, “horse”, “motorbike”, “person“, “pottedplant”, “sheep®,
“sofa”, “train“, “tvmonitor“]

COLORS = np.random.uniform(0, 255, size=(Ien(CLASSES), 3))

print(“[INFO] loading model...")

net = cv2.dnn.readNetFromCaffe(argsl “prototxt“], args[“model“])

csvf = open(’C:/Users/user/Desktop/dev/xmlcoordinate/automake.csv’,'w’)
csv_writer = csv.writer(csvf,delimiter=",")

flag = 0

print(“start”)
csv_writer.writerow([ filename’]+['class ]+ 'xmin '+ "'ymin '+ ’xmax']+[ 'ymax'])

for root, dirs, files in os.walk(./train/’):



if(flag == 0):

flag = 1

continue

else:

lists = root.split(’/")

dirname = lists[2]

for file in files:

(300, 300), 127.5)

w, hl)

idence * 100)

image = cv2.imread(root+/ +file)
(h, w)

blob = cv2.dnn.blobFromimage(cv2.resize(image, (300, 300)), 0.007843,

image.shapel:2]

print(“[INFO] computing object detections...”)
net.setinput(blob)

detections = net.forward()
for i in np.arange(0, detections.shape[2]):
confidence = detections[0, 0, i, 2]
if confidence > args[“confidence”]:
idx = int(detections[O0, 0, i, 1D
if(idx!=15):
continue
else:
box = detections[0, 0, i, 3:7] * np.array([w, h,

(startX, startY, endX, endY) = box.astype(“int

print(*aaa®)
label = “§: {:.2f3%" format(CLASSES[idx], conf

print(“[INFO] {}*.format(label))

cv2.rectangle(image, (startX, startY), (endX,



endY),COLORS[idx], 2)

y = startY - 15 if startY - 15 > 15 else startY
+ 15

cv2.putText(image, label, (startX, y),

cv2.FONT_HERSHEY_SIMPLEX, 0.5, COLORS
lidx], 2)

print(startX,startY,endX,endY)

csv_writer.writerow([file]+[dirname]+[startX ]+
[startY]+[endX]+[endY])

print(file)

csvf.close()

print(“done®)
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import time #importing the time library to check the time of code execution

import sys #Importing the System Library

import 0s

import os.path as osp

import fnmatch

import json

#import urllib2

from urllib import urlencode

from urllib2 import Request,urlopen
from urllib2 import URLError, HTTPError

import datetime

import hashlib

from collections import OrderedDict
HHaggaEaaHs CONFIGS ####aaHH##aH
# Path to config_file

config_file = ’./config.json’

FH#HRaaaHHS Default CONFIGS ######HH#H#H4#
CONFIGS = {}

# How many images you want to download for each class. Google will only return 100 images
at most for one search
CONFIGS[u'num_downloads_for_each_class’] = 200



# image type to search
CONFIGS[u’search_file_type’] = ’jpg’
#CONFIGS[u’search_file_type’] = 'bmp’
#CONFIGS[u'search_file_type’'] = 'png’

# Because google only returns at most 100 results for each search query,

# we must send many search queries to get more than 100 results.

# We need to set cdr (date range, in the form of “tbs=cdr:1,cd_min:{start_date},cd_max:{end_d
ate}”) to tell google

# we want to search images in some date range (start_date, end_date),

# so as to get different results for each search query.

# CONFIGS[u’search_cdr_days’] is the days between cd_min and cd_max.
CONFIGS[u’search_cdr_days’] = 60

#This dict is used to search keywords. You can edit this dict to search for google images of
your choice. You can simply add and remove elements of the list.

#{classl:[list of related keywords], class2:[list of related keywordsl]...}
CONFIGS[u’search_keywords_dict’] = {’animal’:[u’4#’, 'cat’, 'dog’],

‘fruit”:[u’apple’, u’banaba’l}

#This list is used to further add suffix to your search term. Each element of the list will help
you download 100 images. First element is blank which denotes that no suffix is added to the
search keyword of the above list. You can edit the list by adding/deleting elements from it.So
if the first element of the search_keyword is Australia’ and the second element of keywords
is ’high resolution’, then it will search for 'Australia High Resolution’

fraux_keywords = [ high resolution’]

CONFIGS[u’save_dir’] = ’./downloads’

CONFIGS[u output_prefix’] = 'download_urls’
CONFIGS[u output_suffix’] = 'google’

print '==>Default CONFIGS:’
print CONFIGS
fHfEREHAHEE End of Default CONFIGS #######H#44#



#HegpagFHHHE Load config.json if there is one ###FH#HH#HHH
if osp.exists(config_file):

print “Load CONFIGS from “ + config_file

fp = open(config_file, ’a+)

CONFIGS_loaded = json.load(fp, object_pairs_hook=OrderedDict)

print '==>Loaded CONFIGS:’
print CONFIGS_loaded

for k,v in CONFIGS_loaded.iteritems():
if k in CONFIGS:
CONFIGSIK] = v

fp.close0

print '==>CONFIGS after loading:’
print CONFIGS
$Haggdaaaad End of Load config.json ####fHf#tHn#

#CONFIGS[u’output_prefix’] = CONFIGS[u output_prefix’] + ’_’
#CONFIGS[u'output_suffix’] = "_" + CONFIGS[u output_suffix’]

CONFIGS[u’save_dir’] = CONFIGS[u’save_dir'1+’/’
if not osp.exists(CONFIGS[u’save_dir’]):
0s.mkdir(CONFIGS[u’save_dir’])

HHgaadddddd End of CONFIGS #ffftHHssss
EHdddddda4d4d Functions to Load downloaded urls fffff##HH#8H
def load_url_files(_dir, file_name_prefix):

url_list = []

ttl_url_list_file_name = osp.join(_dir, file_name_prefix +_all.txt’)



if osp.exists(ttl_url_list_file_name):
fp_urls = open(ttl_url_list_file_name, 1°) #Open the text file called database.txt

’

print "load URLs from file: * + ttl_url_list_file_name
i=0
for line in fp_urls:
line = line.stripO
if len(line)>0:
splits = line.split('\t")
url_list.append(splits[0].strip()

1=1+1

print strG@) + * URLs loaded’
fp_urls.closeQ
else:

url_list = load_all_url_files(_dir, file_name_prefix)

return url_list

def load_all_url_files(_dir, file_name_prefix):
url_list = []

for file_name in os.listdir(_dir):
if fnmatch.fnmatch(file_name, file_name_prefix +*.txt’):
file_name = osp.join(_dir, file_name)
fp_urls = open(file_name, 1) #Open the text file called database.txt

’

print load URLs from file: * + file_name
1=0
for line in fp_urls:
line = line.stripO
if len(line)>0:
splits = line.split("\t")
url_list.append(splits[0].strip()

i=i+1



print str() + * URLs loaded’

fp_urls.closeO

return url_list
ffpaaaaas End of Functions to Load downloaded urls ###tf#sHtssdt

Refdaaafgaaaass Functions to get date/time strings HHAHFHEHAAHHEHR
def get_current_dateO:

tm = time.gmtimeQ

date = datetime.date(tm.tm_year, tm.tm_mon, tm.tm_mday)

return date

def get_new_date_by_delta_days(date, delta_days):
delta = datetime.timedelta(delta_days)
new_date = date+delta

return new_date

#Make a string from current GMT time
def get_gmttime_stringO:
_str = time.strftime(*“GMT%Y %m%d_%H%M%S", time.gmtime()

return _str

#Make a string from current local time
def get_localtime_string():
_str = time.strftime(*%Y%m%d_%H%M%S", time.localtime())
return _str
#HEgpagFHaFHHHE End of Functions to get date/time strings #####f#HFHH#H

sagHERasdRERE Google Image Search functions #HfhtH#HHEREH
# Get Image URL list form Google image search by keyword
def google_get_query_url(keyword, file_type, cdr):

url = None

# if keyword is unicode, we need to encode it into utf-8

if isinstance(keyword, unicode):



keyword = keyword.encode('utf-8)

query = dict(q = keyword,
tbm = ‘isch’,

tbs=cdr+,ift: +file_type)

#url = "https://www.google.com/search?q="+ keyword + '&espv=2&biw=1366&bih=667&site
=webhp&source=Inms&tbm=isch&sa=X&ei=XosDVaCXD8TasATItgE&ved=0CAcQ_AUoAg’

#url = 'https://www.google.com/search?as_oq="+ keyword + '&as_st=y&tbm=isch&safe=im
ages&tbs=ift:jpg’

url = ’https://www.google.com/search? +urlencode(query)

print “\t==>Google Query URL is: “ + url

return url

#Downloading entire Web Document (Raw Page Content)
def google_download_page(url):
version = (3,0)
cur_version = sys.version_info
if cur_version »>= version: #If the Current Version of Python is 3.0 or above
import urllib.request #urllib library for Extracting web pages
try:
headers = {}
headers['User-Agent’] = “Mozilla/5.0 (Windows NT 6.1) AppleWebKit/537.36 (KHT
ML, like Gecko) Chrome/41.0.2228.0 Safari/537.36"
req = urllib.request.Request(url, headers = headers)
resp = urllib.request.urlopen(req)
respData = str(resp.read()
return respData
except Exception as e:
print(str(e))
else: #If the Current Version of Python is 2.x
import urllib2
try:

headers = {}



headers['User-Agent’] = “Mozilla/5.0 (X11; Linux i686) AppleWebKit/537.17 (KHT
ML, like Gecko) Chrome/24.0.1312.27 Safari/537.17"

req = urllib2.Request(url, headers = headers)

response = urllib2.urlopen(req)

page = response.read()

return page

except:
return“Page Not found”

#Finding 'Next Image’ from the given raw page
def google_images_get_next_item(s):
start_line = s.find('rg_di)
if start_line == -1: #If no links are found then give an error!
end_quote = 0
link = “no_links"
return link, end_quote

else:

“y

start_line = s.find("“class="rg_meta“’)

266 “?s

start_content = s.find("“ou”’,start_line+1)

“

s.findC,“ow*’,start_content+1)

end_content
str(s[start_content+6:end_content-11)

content_raw
return content_raw, end_content

#Getting all links with the help of '_images_get_next_image’
def google_images_get_all_items(page):
items = []
while True:
item, end_content = google_images_get_next_item(page)

if item == “no_links™:
break
else:
items.append(item) #Append all the links in the list named 'Links’
time.sleep(0.1) #Timer could be used to slow down the request for image
downloads

page = pagelend_content:]



return items

def google_search_keyword(keyword, file_type, cdr):
query_url = google_get_query_url(keyword, file_type, cdr)
raw_html = (google_download_page(query_url)
time.sleep(0.1)
image_url_list = google_images_get_all_items(raw_html)
return image_url_list
#xgHEREadRERE End of Google Image Search functions #HfH#H###HEREH

#HEgHaFHHHHHHE Functions to get real urls and download images ####H##H#HHH4H

#Get real url of a input url
def get_real_url(url, loaded_urls):
real_url = None
response = None
try:
req = Request(url, headers={“User-Agent”: “Mozilla/5.0 (X11; Linux i686) AppleWebKi
t/537.17 (KHTML, like Gecko) Chrome/24.0.1312.27 Safari/537.17})

response = urlopen(req)

real_url = response.geturl()

9

print 'Real_url is: ° + str(real_url)
if real_url in loaded_urls:
print 'URL had been downloaded in previous

real_url = None

except [OError as e:  #If there is any IOError
print(“IOError on url “+str(url))
print e

except HTTPError as e: #If there is any HTTPError
print(“HTTPError on url “+str(url))
print e

except URLError as e:



print(“URLError on url “+str(url))

print e

if response:

response.close()

return real_url

def download_image(url, save_dir, loaded_urls=None):
real_url = None
response = None
save_image_name = None
try:
req = Request(url, headers={“User-Agent“: “Mozilla/5.0 (X11; Linux i686) AppleWebKi
t/537.17 (KHTML, like Gecko) Chrome/24.0.1312.27 Safari/537.17})

response = urlopen(req)

real_url = response.geturlQ)

if loaded_urls and real_url in loaded_urls:
print 'URL had been downloaded in previous searching’
real_url = None
else:
img_name = hashlib.md5(real_url).hexdigestO
save_image_name = save_dir + '/’ + img_name + ’.” + CONFIGS[u’search_file_typ
e’]

k]

print 'Try to save image ’ + real_url + ’ into file: * + save_image_name
output_file = open(save_image_name, wb’)
data = response.read()

output_file.write(data)

#response.close()
except IOError as e:  #If there is any IOError
print(“IOError on url “+str(url))

print e



except HTTPError as e: #If there is any HTTPError
print(“HTTPError on url “+str(url))
print e

except URLError as e:
print(“URLError on url “+str(url))

print e

if response:

response.close()

return real_url, save_image_name
#Hegpafaaga#HE End of Functions to get real urls and download images #####FH#H#H#H#4

HagHgagasgREas Main Program ###f#sasa844
t0 = time.time()  #start the timer

#Download Image Links
i=0

cur_date = get_current_date(
print “Today is: “ + cur_date.strftime(“%Y/%m/%d")

time_str = get_gmttime_string()

for class_name,search_keywords in CONFIGS[u’search_keywords_dict’].iteritemsQ:

“ “ “

print “Class no.: “ + str(i+1) + “ -->" + “ Class name = “ + str(class_name)

class_urls_file_prefix = CONFIGS[u output_prefix’] + "_’ + str(class_name).strip(
items = load_url_files(CONFIGS[u’save_dir’], class_urls_file_prefix)
loaded_urls_num = len(items)

print 'Loaded URLs in total is: ’, loaded_urls_num

# load pre-saved download parameters, actually cd_min for date range



cd_max = cur_date

params_file = osp.join(CONFIGS[u’save_dir’], class_urls_file_prefix + '_params_" + CONFIG
Slu’output_suffix’] + ".txt")

print 'Loaded pre-saved download parameters from: °~ + params_file
params_list = []
fp_params = open(params_file, 'a+)
for line in fp_params:

line = line.stripO

if linel=""

params_list.append(line)

“

print “\t-->loaded parameters: “, line
if len(params_list)>0:
splits = params_list[-11.split(’/’)
if len(splits)==3:
cd_max = datetime.date(int(splits[0]), int(splits[1]), int(splits[2]))

cd_min = get_new_date_by_delta_days(cd_max, -CONFIGS[u’search_cdr_days’]
print 'cd_max: ’, cd_max

print ‘cd_min: ’, cd_min

print (“Crawling Images...”)

’

class_save_dir = osp.join(CONFIGS[u’save_dir’], class_urls_file_prefix + ’_" + time_str + '_
+ CONFIGS[u’ output_suffix’])
if not osp.exists(class_save_dir):

os.mkdir(class_save_dir)

output_all_urls_file = osp.join(CONFIGS[u’save_dir’], class_urls_file_prefix + _all.txt)

fp_all_urls = open(output_all_urls_file, 'a+")

output_urls_file = osp.join(CONFIGS[u’save_dir’], class_urls_file_prefix + '_’ + time_str + '_
"+ CONFIGS[u’output_suffix'] + ’.txt")



fp_urls = open(output_urls_file, ’a+)

#  if osp.exists(output_urls_file):
# fp_urls = open(output_urls_file, ‘a+") #Open the text file called database.txt
# for line in fp_urls:
# items.append(line.strip()
#  else:
# fp_urls = open(output_urls_file, "w+") #O0pen the text file called database.txt
#
cdr_enabled = False
while True:

if cdr_enabled:
cdr = ‘cdr:1,cd_min:{},cd_max:{}".format(cd_min.strftime(’%m/%d/%Y"), cd_max.strf
time("%m/%d/%Y"))
print “==>Search for Images between “ + cd_min.strftime(“%Y/%m/%d“) + \
“and ’ + cd_max.strftime(“%Y/%m/%d")
else:
cdr = 7

print “==>Search for Images in any time"

j=0

# Google only return 100 images at most for one search. So we may need to try man
y times
while j<len(search_keywords):

13

print “\t==>Class name=" + str(class_name) + ’, search keywords=" + search_key

wordslj]
keyword = search_keywords[jl#.replace(’ ’,’%20")
# # if keyword is unicode, we need to encode it into utf-8
# if isinstance(keyword, unicode):
# keyword = keyword.encode('utf-8")
# query = dict(q = keyword,



F O

tbm = ’isch’,

tbs=tbs+’,ift:’+CONFIGS[u’search_file_type']

#url = 'https://www.google.com/search?q=" + keyword + '&espv=2&biw=1366&bih=6

67&site=webhp&source=Inms&tbm=isch&sa=X&ei=XosDVaCXD8TasATItgE&ved=0CAcQ_AUoA

’

g
#

#url = "https://www.google.com/search?as_oq="+ keyword + '&as_st=y&tbm=isch&s

. ’

afe=images&tbs=ift:jpg

FH OoF o o o A

r)

url = ’https://www.google.com/search? +urlencode(query)

print “\t==>Query URL is: “ + url

raw_html = (download_page(url))
time.sleep(0.1)

new_items = _images_get_all_items(raw_html)

new_items = google_search_keyword(keyword, CONFIGS[u’search_file_type’], cd

for url in new_items:
#real_url = get_real_url(url)

real_url, save_name = download_image(url, class_save_dir, items)

if real_url and real_url not in items:
items.append(real_url)
fp_all_urls.write(real_url + '\t" + save_name + “\n")

fp_urls.write(real_url + "\t’ + save_name + “\n“)

fp_all_urls.flushO
fp_urls.flushO

print ’len(items)=", len(items)

j=j+1

if cdr_enabled:



fp_params.write('{}/{}/3\n’.format( cd_min.year, cd_min.month, cd_min.day))
cd_max = cd_min

cd_min = get_new_date_by_delta_days(cd_max, -CONFIGS[u’search_cdr_days’]

else:
fp_params.writeC}/3/8\n’.format( cd_max.year, cd_max.month, cd_max.day))

cdr_enabled = True

fp_params.flushQ

print ‘len(items)=", len(items)

if len(items) >= loaded_urls_num + CONFIGS[u'num_downloads_for_each_class’]:

break

fp_params.close()
fp_all_urls.close()

fp_urls.close()

#print (“Image Links = “+str(items))
print (“Total New Image Links = “ + str(len(items) - loaded_urls_num))
print (“\n®)

1=1+]

tl = time.time( #stop the timer
total_time = t1-t0  #Calculating the total time required to crawl, find and download all
the links of 60,000 images

print(“Total time taken: “+str(total_time)+“ Seconds®)
print(*\n*)

print(“===All are downloaded")
#--—-End of the main program --—-#
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