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Abstract— Computers play an extremely important role in
day today’s life. It is being used for long hours at Offices,
Educational institutes, Home and at many places by small
children to adults resulting in Stress, Body ache and various
health related issues. Thus, it is very important to maintain
proper working environment according to the ergonomics
specifications to avoid these consequences. This paper aims at
designing workplace using sensors to monitor parameters like
distance between computer screen and user, tilt angle of
computer screen and stress during work load. These sensors are
connected to the microcontroller board Arduino yun which
transmits data wirelessly via Wi-Fi. The results obtained are
compared with the threshold values of each parameter and an
alert notification is sent on Gmail if the desired condition is not
satisfied, along with live sensor data updated on Google
spreadsheet for future reference or to access this data remotely.
This is carried out with the help of Temboo, a web based service
that allows connecting Arduino yun to different web based
services with the help of Temboo Arduino libraries.
Temboo; Wi-Fi;

Keywords—Sensors;  Arduino  Yun;

Ergonomics.

l. INTRODUCTION

Computer is certainly one of the greatest inventions of
humankind. It has become a vital part of everyone’s daily
lives, and its uses are expanded beyond comprehension since
its invention years ago and today it is impossible to carry out
any work without computers. It is used in various places such
as offices, educational institutes, hospitals, banks and many
more. Today mostly every child to adults, begin the day using
computer to check mails, surfing net, social networking sites,
collect information, gaming or watching movies for long
hours. Ultimately it has become a well known fact that
everyone is dependent on their PC or computer for daily
activities.

Computer work is carried out sitting at one place
continuously for long hours. These results in neck, head,
shoulders and back aches, strain on eyes, poor blood
circulation, fatigue in legs, obesity, insomnia, depression.
These can also lead to cumulative trauma disorders or
repetitive stress injuries (RSI) creating a life term impact on
body) [1] [2]. It is also considered as one of the reasons that
children nowadays need the use of spectacles at a very young
age. Thus it is very necessary to monitor our use of computer
and take precautionary measures to avoid above ill-effects on
our body and life.
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Ergonomics is basically designing of workplace or
arranging the objects used at workplace such as computer
screen, chair, keyboard, desk etc according to the ergonomics
working environment specifications so that we could reduce
the above mentioned ill-effects of continuous sitting or using
computer for long hours on the body [3]. In this method,
standard specifications are provided for parameters such as
how body should be positioned while sitting on chair,
position of elbow during typing on keyboard, way palm
should be placed on mouse, angles of viewing at computer
screen, position of documents placed on desk etc.
Ergonomics parameters such as distance between computer
screen and user, tilt angle of computer screen is monitored in
this project.

Stress at workplace is another important parameter need to
be considered along with continuous computer use effects
since they both are related to each other. Stress can result in
mental, emotional, physical, behavioral changes in person
resulting in disparity in his lifestyle [4]. At workplace there
are various issues like target deadline, dissatisfaction of job,
excessive workload, disruptive work shifts which could result
in stress thus increasing heart rate and resulting in
hypertension. Thus its continuous assessment at workplace is
equally essential and thus heart rates are monitored in this
project.

Wireless Fidelity (WiFi), a local area networking
technology is especially designed to provide in-building
broadband coverage feasible for home, offices required for
this project. Internet of Things (10T) is defined as the network
of physical objects such as devices embedded with sensors,
electronics, and software along with network connectivity
linked together with web services so that information is
collected and shared on cloud and also with the concerned
people so that it can be analyzed remotely. Similarly, in this
project three sensors namely ultrasonic, accelerometer sensor
is connected to laptop and pulse sensor is placed on user’s
finger tip and these are connected to Arduino yun
microcontroller board and the received data is live updated to
google spreadsheet for future reference or to access remotely
and alert notification is sent to user on Gmail, if threshold
limit is not satisfied using Temboo, a web based service
which connects to over 100+ web based services and
resources to connect loT devices to cloud for storage,
processing etc[5].

The rest of this paper is organized as follows: Section Il
describes Hardware Design. Section 1ll represents the
Algorithm. Section IV illustrates the Experimental Results
and finally concludes the paper in Section V.
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1. HARDWARE DESIGN

The hardware assembly and specifications is explained in
this section.

A. Block Diagram

Sensors Live Update

Ultrasonic Google

Sensor Spreadsheet

Arduino J
Accelerometer | » Yun > » Temboo
Sensor
enso! Board Alert

Fulse
Sensor

Fig. 1. Block Diagram

Block Diagram explains whole assembly of this project.
Ultrasonic Sensor is placed besides the laptop screen to
calculate distance between user and laptop screen.
Accelerometer Sensor is placed on the laptop screen to
calculate tilt angle of the laptop screen and Pulse sensor is
placed on user’s finger tip to calculate heart rate.

Sensors are connected to the Arduino Yun microcontroller
board. Wi-Fi medium is used to send sensors values to serial
monitor of IDE and programmed to sent alert on Gmail if
threshold limit values are not satisfied along with live data
updated on Google spreadsheet. All this is carried out with
the help of Temboo, a web based service.

B. Hardware with assembly and Specifications

1) Arduino Yun: The Arduino Yun is a prototype board
consisting of one microcontroller; Atmel Atmega(32u4) and
one Wi-Fi System-on-Chip (WISOC); Atheros AR9331. It
includes built-in Ethernet and Wi-Fi support, 2.0 USB-A
port, micro-SD card slot, 20 digital input/output pins, 16
MHz crystal oscillator, and micro USB connection. Sensor
signals are processed using this board and programmed using
the Arduino Integrated Development Environment (IDE).
Arduino Yun is configured to connect laptop to any Wi-Fi
network required to be connected by its standard settings thus
enabling sensor data to be sent wirelessly to the database. To
connect arduino yun to a web based service called Temboo, it
is necessary to register with it to access its libraries. It has
special libraries to connect with Arduino Yun.

Fig. 2. Arduino Yun

2) Ultrasonic Sensor: Ultrasonic ranging module HC-
SR04 is a very economical distance sensor module mostly
used for object detection or avoidance in various projects.
The sensor module consists of transmitter, receiver and
control circuit. It uses sound instead of light for object
detection. Fig 4 shows ultrasonic sensor placed besides the
laptop screen to measure distance between user and laptop
screen.

Electrical Parameters:

Voltage: 5V DC

Current: 15mA

Frequency: 40Hz

Range: 2cm to 4m

Measuring Angle: 15 degree

Input Signal (Trigger): 10uS TTL pulse
Output Signal (Echo): TTL level signal
Dimension: 45*20*15mm

Fig. 3. Ultrasonic Sensor

Fig. 4. Ultrasonic Sensor assembly

3) Accelerometer sensor: The ADXL335 accelerometer is
a 3-axis, compact, affordable, thin, low power supporting
motion and tilt sensing applications with signal conditioned
voltage outputs. Fig 6 shows accelerometer placed on laptop
screen to measure tilt angle of laptop screen.
Electrical Parameters:
LFCSP package: 4 mm x 4 mm x 1.45 mm
Minimum full scale acceleration range: £3 g
Low power: 350 pA (typical)
Single supply operation: 1.8 V to 3.6 V
Better temperature stability.

Fig. 5. Accelerometer Sensor
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Fig. 6. Accelerometer Sensor assembly

4) Pulse Sensor: The Pulse Sensor is a device used to
monitor heart rate non invasively. It responds to the relative
changes in light intensity and amplifies the raw signal of the
previous Pulse Sensor and normalizes the pulse wave around
midpoint in voltage. It includes noise cancelling and
amplification circuitry thus providing valid readings. The
sensor is placed on fingertip and connected with Arduino
Yun with the help of jumper cables thus enabling live heart
rate data to be monitored for using in projects. Fig 8 shows
pulse sensor placed on finger tip of user to measure heart rate
of user.

Electrical Parameters:

Current: 4mA

Voltage: 3V or 5V

Dimension: 0.625" Diameter and 0.125" Thick.

Q

Fig. 7. Pulse Sensor

Fig. 8. Pulse Sensor assembly

IIl.  ALGORITHM
Acquisition of o Acquisition of
Ultrasonie Acquisition of Accelerometer

Pulse Sensor Sensor

Heart rate 60<x<100
beats per second

ilt angle of Laptop screen

10<x<20 degrees

Alert fo User

Fig. 9. Flow chart for Ultrasonic, Pulse and Accelerometer Sensor
respectively

According to the Ergonomics specification, Computer
screen distance should be 35 to 40 inches away from the user.
In this project, if the distance is less than 35 inches or 89 cm,
alert is sent to user on Gmail to move some distance away
from laptop display.

Heart beat of a normal person ranges from 60 to 100 beats
per minute. If the obtained value of heart rate is above the
range of 100 beats per minute, person is considered to be in a
stress and thus alert is sent to user to take rest for few
minutes. This will help user to take precautionary measures
under stressed condition.

Computer screen should be placed at a tilt angle of 10 to
20 degrees. ADXL335 accelerometer is used to calculate this
value. If the angle range is not satisfied, alert is sent to user to
maintain screen position according to range to prevent from
neck and back ache, eye strain etc.

IV. EXPERIMENTAL RESULTS

This section presents the Experimental results after
implementing above algorithm using Ultrasonic, Pulse and
Accelerometer Sensors.

Fig 10, 11 and 12 displays results of Serial monitor, alert
on Gmail and live update of Ultrasonic Sensor values
respectively.

Fig 13, 14 and 15 displays results of Serial monitor, alert
on Gmail and live update of Pulse Sensor values respectively

Fig 16, 17 and 18 displays results of Serial monitor, alert
on Gmail and live update of Accelerometer Sensor values
respectively.

IJERTV5I S060574

www.ijert.org 578

(Thiswork islicensed under a Creative Commons Attribution 4.0 International License.)



Published by :
http://lwww.ijert.org

International Journal of Engineering Research & Technology (IJERT)

I SSN: 2278-0181
Vol. 5 Issue 06, June-2016

22 YunP at 192.168.1.102 (Arduino ¥uan)

Setup complete. Waiting for senscr input...

59 cm

lling the /Library/Google/ s/
Completed execution of the /Library/Google/.

ow Choreo...

ts/.

Choreo.

Sending alerc
Running SendAnEmail...
Success! Email sent!
95 cm

Choreo. ..
ts/.

Calling the /Library/Google/Spreadsheets/AppendRow

Completed execution of the /Library/Google/! Chorec.

26 cm

lling the /Library/Google/ ts/
Completed execution of the /Library/Google/.

Choreo. ..
T3/

Choreo.

Sending alerc
Running SendAnEmail...
Success! Email sent!
96 cm

Choreo. ..
ts/.

Calling the /Library/Google/Spreadsheets/AppendRow

Completed execution of the /Library/Google/! ow Chorec.

52 cm

lling the /Library/Google/ ts/] ow Chorec...
Completed execution of the /Library/GooglesSpreadsheets/AppendRow

Choreo.

Sending alerc
Running SendAnEmail...
Success! Email sent!

Z5 VunP at 192.168.1.101

ending alert
Running SendAnEmail. ..
Success! Email sent!
5239

B77

Q728

1lling the /Likbrary/Google/ TS/ W Chorec...
Completed execution of the /Library/Google/Spreadsheets/AppendRow Choreo.
s111
Be4
QT0s

W ChOrec...
ts/ e

Calling the /Library/Googles Tas.
Completed execution of the sLibrary/Google/

Choreo.

5278
B155
as28

w Choreo...
ts/ .

lling the /Likbrary/Google/ ts/.
Completed execution of the /Library/Googles

Choreo.

Sending alert
Running Send&nEmail. ..
Success! Email sent!
s329

B171

[-EEEY

lling the /Likbrary/Google/ ts/.
Completed execution of the /Librarv/Googles

w Choreo...

ta/h dRow

Chorec.

Sending alert
Running Send&nEmail. ..
Success! Email sent!

Fig. 10. Serial monitor(IDE) output of Ultrasonic sensor

Fig. 13. Serial monitor(IDE) output of Pulse sensor
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Fig. 12. Live update of Ultrasonic sensor values.

Fig. 15. Live update of Pulse sensor values.
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E2 YunP at 192.162.1.102 (Arduino ¥an)
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Fig. 16. Serial monitor(IDE) output of Accelerometer
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Fig. 17. Alert on Gmail about tilt angle
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Fig, 18. Live update of Accelerometer values

V. CONCLUSION AND FUTURE WORK

Computer use is increasing day by day, thus it is very
important to improve the working environment to avoid its
harmful effects. Sensors are used as they are cheap and easily
programmed with Arduino. Wi-Fi makes it possible to send
sensor’s data wirelessly to alert the user. Algorithm
implemented in this paper keeps track of two parameters of
the user’s workstation to be according to the ergonomics
specification along with stress level parameter being analyzed
using sensors and an alert is sent to the user if the desired
results are not satisfied. Future scope could include inbuilt of
these sensors in computers to alert user by displaying alerts
on display if used continuously for long hours.
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