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Abstract The use of the Internet of things plays a major role in the Fourth Industrial Revolution, and a series of
tasks of accumulating, converging, analyzing and reusing various data and services becomes very important. Because
the pace and scope if the paradigm shift in Fourth Industrial Revolution is so rapid and unpredictable, the
development and utilization of a system to fulfill this role for IOT are urgently required. In this paper, we introduce
the Web-based IOT management system, which connects the IOT with OKMindmap, which is a domestic open
source software and service, and the Node-RED service. This system combines the advantages of OKMindmap with
the advantages of Node-RED, which is capable of visual component based programming, so that it can easily and
flexibly connect the IOT based on Web browsers, and various data and services can be integrated and linked. We
developed a camera module, a temperature and humidity sensor module, and the motor control module in Raspberry
PI basically, and tested the operation successfully. We plan to extend the IOT component gradually by using Arduino
and System On Chip.
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Fig. 1. An OKMindmap with various nodes
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Fig. 3. Node—RED GUI
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var io = require{'sccket.io').listen(80);
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in.scckets.on('connection’, function (socket) {

socket.emit{'My_news!, { hello: 'world' 1);

I ZEL0IHEM my eventZt Z4551H C|0JHE

socket.on('my event', function (data) {

ECiE R,

console.logldata);
b2k
ik

Fig. 5. Typical socket.io programming
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Fig. 6. System architecture diagram
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Fig. 8. Hardware wiring
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config = helpers.getConfig()
socketIO = SocketIO(config['server'], config['port'])
channel = 'cam.’ + helpers.getMACAddr()
iry:
camera = picamera. PiCamera()
camera.resolution = (320, 240)
# camera.start_preview()
time.sleep(2)
start = time.time()
stream = i0.BytesIO()
for foo in camera.capture_continuous(stream, 'jpeg’):
stream.seek(0)

Fig. 9. Code for camera client (Partial)
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config = helpers.getConfig()
socketIO = SocketIO(config['scrver'’], config['port'])
channel = 'dhtsensor.' + helpers.getMACAddr()
Sensor =11
pin = 17 # pi pin: 11 - GPIO17
def setup():

print 'Setting up, please wait...'
def loop():

while True:

humidity, temperature = DHT.read_retry(Sensor, pin)

if humidity is not None and temperature is not None:
print "Temp={0:0.1f}*C Humidity={1:0.1f}%".
format(temperature, humidity)
socketIO.emit(channel, {"t": temperature, 'h' : humidity})

Fig. 10. Code for sensor client (Partial)

config = helpers.getConfig()
socketIO = SocketIO(config['server'], config['port'])
channel = 'motorctrl.’ + helpers.getMACAddr()
IN1 =13 # pi pin: 13 --- GPIO17
IN2 = 15 # pi pin: 15 --- GPIO22
def on_changed(*arg):
val = arg[0]
if val ==
print('motor on')
GPIO.output(IN1, GPIO.HIGH)
GPIO.output(IN2, GPIO.LOW)
elif val == 0:
print('motor of)
GPIO.output(IN1, GPIO.LOW)
GPIO.output(IN2, GPIO.LOW)

def setup():
GPIO.setwarnings(False)

Fig. 11. Code for motor client (Partial)
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Fig. 12. IOT Registration process
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