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Development of Message Queuing Telemetry
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Abstract- In the recent years there has been a tremendous
growth in the field of engineering and sciences, which aided in
the growth and development of fast and comfortable
transportation media, with this development the number of
automobiles have drastically increased, which for sure is a great
technological achievement but sadly with this growth, the traffic
and the hustle and bustle on roads is unstoppable and with it the
number of accidents and road casualties have tremendously
increased. But, there is no easy and practical way to reduce the
usage of the automobiles. Every day the mankind read about
thousands of people dying of road casualties and most of them
die because the families or the concerned ones of the indulged
people are not timely informed. The death casualties can be
minimized to a great extent by just timely informing the families
of the concerned ones.

The prototype in this paper is an accident notification
systemESP8266 NodeMCU and a simple vibration sensor is the
heart of this system. The vibration sensor continuously senses the
vibrations and on exceeding a predefined threshold limit, sends
out a notification to registered numbers.

In the past similar models have been proposed, which used
costlier sensors such as Accelerometerbut the design in this
paper, used simpler and cheaper sensor. Moreover, in earlier
designs GSM technology was used but proposed design uses a
Wi-Fi based controller, which in comparison to GSM technology
is more reliable and fast. Also earlier GSM module needed an
additional microcontroller such as Arduino but the use of
NodeMCU eliminates the requirement of any additional
controller. The prototype system in this paper makes the use of
message queuing telemetry transport (MQTT) protocol, which is
a very reliable and fast communication protocol which further
uses subscribe and publish technology. The 10T cloud platform
used in this prototype is Adafruit 10 which is quite simpler when
compared to other cloud platforms such as Losant Platform and
moreover the data is updated every two seconds in Adafruit 10.
For the notification purpose protocol is used with the help of
IFTTT platform and ClickSend platform, Applets and Triggers
are created to fulfill the requirement.

The controller is programed using basic C and C++
programming languages and Arduino IDE serves as the
programming environment, various library files have also been
used for the programming purposes.

Keywords: 10T; Mqtt; Accident; Adafruit-10; ClickSend; IFTTT;
Notification.

I.LINTRODUCTION

Every day the mankind read about thousands of people
dying of road casualties because their concerned ones did
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not get informed on time. This paper includes a proposed
system for Accident notification, which if used in
automobiles can save millions of lives and that too by just
timely informing the concerned ones of the people involved
in the casualty. This proposed system aims to save those
lives, which can be saved if information of casualty is timely
conveyed. The proposed system implements a low-power
vibration sensor, a cost-effective microcontroller and a
powerful 10T platform to create an application that does not
depend on humans to function. This un-involvement of
humans makes it fast and more reliable. Basically this
prototype is an loT system which works on the MQTT
(Message Queueing Telemetry Transport) protocol. The
core of this application is a NodeMCU, a very economic and
extremely popular Wi-Fi based microcontroller which takes
in readings from a vibration sensor. The vibration sensor
constantly senses the vibrations and that data is constantly
published (MQTT protocol) on the Adafruit 10 cloud by the
NodeMCU and also the data is being updated to the
subscriber (which is IFTTT service provider) and whenever
any abnormal vibrations are detected in the vehicle or the
vibrations exceeds the preset threshold limit, immediately
the applet created on FTTT platform makes an http
(hypertext transfer protocol) request to ClickSend service
provider and the email or SMS is sent to the registered
mobile phone numbers. In the past, similar prototype
systems to solve the same problem i.e. accident notification,
have been proposed which uses either an accelerometer or
GSM module which are far more expensive than a vibration
sensor, also the cloud platform used in the earlier prototype
was Losant[5][6][7][8] while here Adafruit 10 cloud
platform is used, which is comparatively simpler and easy to
use, also the circuit complexity of the proposed prototype is
quite simple and easy to understand as compared to the
previously proposed prototype systems. The accident
notification proposed system can also be used with the
house doors, whenever the doors are forcefully tried to open,
registered users will be notified on their phone.

Il. IMPLEMENTATION AND DESIGN

The basic block diagram that depicts the working flow of
the proposed prototype has been shown below in Fig.1, it
also consists of the flowchart that describes the conditional
flow of the proposed prototype, where in a threshold limit is
set for the vibration sensor values, which are being
constantly published to the cloud platform with the help of
the gateway(NodeMCU), if
the values published on the
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cloud platform exceeds the preset threshold, the trigger
created on IFTTT gets activated and performs the task
assigned to it i.e. sends the notification on registered
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I Publish Data to Adafruit 10
IoT Cloud Cloud
NodeMcy
ESP8266

Sensor data

received by
¥ IF applet and
compared with

preset threshold

Does received
vibration value exceed
threshold?

numbers, the detailed description has been provided further
in the paper.

IF

Sending data
to IF

Accident detected,
IF applet makes
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ClickSend service
provider, to send an
SMS notification on

registered mobile

number

Wait for updated value and then

again compare it with threshold

Figure. 1 Block Diagram Representation

Figure 1 Shows the basic block diagram of the proposed
accident notification system, the above figure describes the
flow of data in the proposed system, the vibration sensor is
interfaced to the NodeMCU microcontroller[4], which
continuously reads the sensor data and publishes it to the
Adafruit 10 platform using Mgqtt protocol and the loT
platform continuously sends the data to IFTTT, which has
subscribed to receive the sensor data, the applet created on
the IFTTT compares the received sensor value with preset
threshold, and if the value exceeds threshold, IFTTT makes
an http request to ClickSend to send an SMS notification on
registered mobile numbers.

A. NodeMCU ESP8266
Figure 2 Shows a NodeMCU, it is an open-source Wi-Fi
enabled microcontroller that helps to design IoT system. The
firmware uses the Lua scripting language [1][9].
It can also be programmed using Arduino programming
language (i.e. C & C++). NodeMCU acts as a gateway for
the proposed loT based vehicle accident notification
prototype.
It continuously reads the sensor values and publishes it to
the Adafruit lo cloud and then the cloud publishes the value
to subscribed clients. NodeMCU eliminates the requirement
of any additional microcontroller as NodeMCU itself is a
Wi-Fi enabled SOC.

Figure2. NodeMCU ESP8266 Microcontroller
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B. Vibration Sensor

Figure 3 shows a Vibration sensor which is nothing but a
switch. It senses any kind of movement or vibration. When
the switch is moved, the spring touches the center pole to
make contact. So, when there's motion, the two pins will act
like a closed switch.

When everything is still, the switch is open. It is connected
to an analog pin on microcontroller board and the analog
values are read and further conditioning can be applied on
those values to perform any desired function. It is a low cost
device and very simple to use and interface. The use of a
vibration sensor for the proposed prototype reduces the cost
up to a great extent, since a vibration sensor is cheaper.

Figure 3. Vibration Sensor Switch
C. Message Queuing Telemetry Transport (MQTT)

MQTT stands for Message Queuing Telemetry Transport. It
is a publish/subscribe, extremely simple and lightweight
messaging protocol.
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The design principles are to reduce network bandwidth and
device requirements to ensure reliability and some degree of
assurance of delivery. These principles also turn out to make
the protocol ideal of the emerging “machine-to-machine”
(M2M) or “Internet of Things” world of connected devices,
and for mobile applications where bandwidth and battery
power are at a premium. We can also encrypt the
communication protocol[3][10].
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Figure 4. MQTT Protocol

Figure 4 shows the basic working principle of the MQTT
protocol which is based on Subscribe and publishing of data
between clients through a MQTT broker.

D. Adafruit 10 I1OT Platform

Adafruit 10 is an easy-to-use and powerful enterprise loT
platform designed to help quick and secure building of
complex systems. Adafruit 10 uses open communication
standards like MQTT to provide connectivity from one to
millions of devices. Adafruit 10 provides powerful data
collection, aggregation, and visualization features to help
understand and quantify vast amounts of sensor data. The
following are the steps for connecting to Adafruit 10:

Step 1: Create an account on Adafruit 10 platform, set up
the credentials i.e. username, password and an AlO key will
be generated once the account is created, copy that (it will
be needed for programming).

Step 2: Create new a feed, as shown in Fig. 5.

Create a new Feed

Name

Figure5. Creating a new Feed
Step 3: Create a new dashboard and add above created field
to it
Step 4: Add the desired widgets to the dashboard

Choose feed )

Gauge: A gauge is a read only block type that shows a fixed range of values

If you have lot of feeds, you may want to use the search field. You can also create a feed quickly below.

Group / Feed Last value Recorded
& Vibration sensor a 7 minutes
Next step >

Figure 6. Addition of widgets
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Figure 6 Shows the linking of feed created to the dashboard
and addition of widgets to the dashboard.

E. IFTTT (If This Then That)

If This Then That, also known as IFTTT is a web-based
service to create chains of simple conditional statements
such as if-else, called applets.

An applet is triggered by changes that occur within other
web services such as Gmail, Click Send SMS. For example,
an applet may send an e-mail message if the value on
vibration sensor exceeds the prescribed limit. In addition to
the web-based application, the service runs on iOS and
Android.

IFTTT is used for controlling the home appliances using
google assistant of home by creating applets and triggers on
IFTTT. The following are the steps for connecting to
IFTTT:

Figure 7 displays the widgets added to the dashboard, the
vibration sensor data will be displayed on these widgets, the
left widget is a gauge which will display the present value of
vibration sensor, which gets updated every 2 seconds and
the right widget is a line chart which can display a graphical
representation of values up to last 30 days.

Shop Learn Blog Forums Videos Adabox [jle]

Y

/ Vibration sensor

Vibration sensor

vibration vibration

Figure 7. Widgets
Step 1: Create an account on IFTTT platform (make sure to
use the same email account).

Step 2: Search for Adafruit services and select it.

Step 3: After selecting Adafruit services, click on create new
applet and create a new applet with a threshold value for
vibration sensor as shown in Fig. 8., this applet works as a

trigger.
%

If Data on vibration
feed is greater than or
equal to 5, then Send
an SMS message

Edit title

By vivekkgarg01
Get notifications when
this connection s active @>
vy Aug 35, 20
. View activi
ivity Aug 28, 2019 oW actviry.
T

Figure 8. Applet for vibration sensor
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Figure 8 shows a trigger created to make an http request to
ClickSend service provider, if the threshold value exceeds
the value 5 (preset threshold for testing purposes).

F. ClickSend SMS

The SMS service is provided by ClickSend Service
providers. ClickSend is a cloud-based gateway service that
let user send bulk SMS, email, fax & letters worldwide.
ClickSend services along with IFTTT is used for automation
purposes, as it is used for Accident Notification system in
this paper by creating trigger and applets. The steps for
connecting to the service provider are same as above. IFTTT
sends the http request to ClickSend and ClickSend responds
to the request by sending an SMS notification on mabile
phone as shown in Figure 9.

-

ClickSend SMS

Send and receive SMS globally using the ClickSend platform. Integrate SMS
into anything. Also supports MMS, Fax, Post, Voice and Email.

If Data on vibration feed
is greater than or equal
to 5, then Send an SMS
message

Figure 9. ClickSendSMS

I1l. HARDWARE REALIZATION

The basic hardware circuitry of the vehicle accident
notification prototype is shown in the Fig.10 and Fig.11,
The circuitry consists of a vibration sensor, a NodeMCU
and a resistor interfaced together as shown below. The
vibration sensor’s one pin is connected to the Analog pin of
NodeMCU and the other is grounded through a 10K
Resistor. The circuitry and its realization is quite simpler
and inexpensive when compared to the earlier proposed
prototype (i.e. The one with Accelerometer, GSM
Modules[7][8]and other costlier and complex sensors and
devices) [5].

Figure 10. Hardware Realization of Accident
Notification System
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Figure 11 Magnified view of Hardware Circuit of
Accident Notification System

Figure 10 & Figurell depicts the basic hardware circuit of
the vehicle accident notification system, the circuit consists
of a vibration sensor whose one pin is connected to ground
through a 10 kilo ohm resistor and the other pin is connected
to analog input pin of NodeMCU. The realization of this
circuit is very cheap and reliable as compared to the systems
using Accelerometer, ultrasonic sensor and GSM Module.

IV. SOFTWARE REALIZATION

NodeMCU ESP8266 microcontroller is programmed with
help of Arduino IDE and it is programmed in C/C++
language. NodeMCU cannot be directly programmed using
Arduino IDE, for Programming NodeMCU with Arduino
IDE, the NodeMCU board must be added to the software
and for addition of the board the .JSON file is added in the
preferences.

Step to add .JSON file: Open Arduino IDE software > Click
on Files from Menu Bar > Select Preferences from the list >
Paste the .JSON file (as shown in figure below).

Setngs  Network

Sketchbook locaton:

C:\sersivek Garg'Documents W duno Srowse
Editor language:
Editor font sre:

System Default v | (requires restart of Arduno)

Interface scaie: [ Automatic | 00 % % (requres restart of Ardino)

Theme:
Show verbosel
Compler warr| Eies addtional LRLs, one for each row

@ Additionsl Boards Manager URLs X

[ospleyin |°
Otrabecs |,
2 verdy cod
[ use exter)
[ Apressnf Ok for a kst of il boards suppert LRLs

2 Creck e o | | Cont

A upda wpoe>anoy
[ Save when verifying or upiosdng
Additiorsl Boards Manager URLS: 5. _e508 _dex

hios: (18 esoresst.

(& W ot

Figure 12. .JSON file Inclusion

Figure 12 depicts the additional boards manager window in
Preferences where the .JSON file is included to add the
additional NodeMCU ESP8266 board to Arduino IDE.

The following libraries are also to be included while
programming:

<ESP8266WiFi.h>,
<Adafruit MQTT.h>,
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<Adafruit. MQTT_Client.h>,<Wire.h>

V. TESTING AND RESULTS

The accident notification prototype proposed in this paper
has been tested in different circumstances and the results
have been noted down and plotted. The results prove the
proposed prototype to be working properly. The below
shown in Figure 13 is a gauge which displays the vibration
sensor value, which is updated every 2 seconds. The gauge
ranges from O to 50, the limits can be changed w.r.t the
practical environment.

car monitor

Figure 13. Vibration sensor published on Gauge

Figure 13 displays the Gauge which displays the vibration
sensor values, the gauge value is updated every 2 seconds,
the range of the gauge can be changed as per user
requirement.

Table 1. Test Values

Time Vibration Sensor Value
3:31 PM 6-7
3:38 PM 8-9
3:45PM Rapid fluctuations of
values from 10 - 20
4:00 PM 8-10

The Table 1. Display the test values of the designed system,
for testing purposes the threshold value was set to a lower
value but it should be increased for practical implementation
in the automobiles.

The sensor values of last 24 hours have been plotted below
in the line graph, the similar plot can be obtained for last 30
days. Such plots are used analyze various conditions an
automobile goes through. The plot is plotted between
vibration sensor value on X axis and time on Y axis. Figure
14. shows the line chart which displays the vibration sensor
values of last 24 hours.

Figure 14. Graphical representation of vibration sensor
values of last 24 hours
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When the value of vibration sensor exceeds the preset
threshold, the trigger created on IFTTT gets activated and it
makes an http request to ClickSend service provider to send
an SMS to the registered mobile phone number, as shown in
Figure 15. The notification can also be received via an
Email or even a computer generated voice call.

Alert! Car Crashed!

Alert! Car Crashed!

Figure 15. SMS Notification Received

VI. CONCLUSION

The designed prototype in this paper can help to save
thousands of lives by timely informing the families of the
concerned ones. The system designed makes use of a simple
vibration sensor which senses the vibrations when the
automobile is in motion. The vibration sensor continuously
sends out these values to the NodeMCU which acts as a
gateway between the Vibration sensor and Adafruit lo cloud
platform. These values are uploaded to Adafruit every 2
secondsand are being send to the IFTTT, which is a
subscriber of these values. And whenever the value exceeds
preset threshold limit, IFTTT activates the trigger and as a
result of trigger activation an HTTP request is made to Click
Send SMS and then it sends out the notification to registered
mobile phone numbers.

In a nutshell, using NodeMCU along with a vibration
sensor, a system can be developed which can help save
many lives. This is a very simple and reliable design, the use
of cheaper but reliable sensors makes it very affordable to
implement in automobiles. The Accident notification
prototype save lives by timely informing the concerned
ones. There might be an issue of false alarms in case of
speed breakers and ill maintained roads but this limitation
could be overcome by increasing the threshold limit.

As an extension, the future scope includes location of
accident being informed to the desired persons such as
nearest hospital, police and owner of vehicle through SMS
sent containing coordinates obtained from GPS[2][8] along
with time of accident and vehicle number. Also a camera
can be located inside vehicle that will transmit real time
video to see current situation of passengers inside vehicle.
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