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Abstract: Currently developing countries undergo certain problems for assisting aging society to lead a
comfortable life. So we describe the concept of building an EASR (Elderly assisting service robot) able to
pursue an elderly person with their daily essential needs like water, spectacles, newspaper, medicines, etc., we
visualize our approach which aims to develop a platform that could send and receive signal to provide a simple
and practical means for the robot to figure out a path and follow it, that does not require the use of internal
maps and the ability to self-localize. This achieves two conflicting requirements: close following and emergency
notification. Those requirements are achieved based on control system which is able to execute target following
behaviour with a relative location device based on a signal emitter and to provide an emergency notification
contact using GSM. A buzzer is also been equipped with the robot for appraisal.
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INTRODUCTION Closely following

Many developing countries are facing problems to Medication intimation on time
assist aging society. Designing a service robot to assist
humans for their everyday tasks has become more popular In this design a control system is made by using
now-a-days [1, 2]. Hence we provide an EASR (Elderly PIC16F877A (Peripheral Interface Controller) which is able
assisting service robot) to assist old people carrying their to execute target following behaviour with a relative
daily needs like medicine, spectacles, newspaper, water, location device based on a signal emitter is been used to
etc., at indoor environment. Normally robot assistance keep closely following the human. PIC is used because of
may deteriorate the user’s physical abilities and accelerate its low power consumption and cost  wise  it  is  cheap.
their aging process [4]. So to overcome the above PIC has the inbuilt timer and ADC which is required for
deterioration EASR is implemented which can encourage alert notification for medications on time. GSM, a wireless
the user to maintain an active lifestyle by a few brisk technology is also used to send messages to neighbours
walks to improve health management. This does not in case of an emergency  for  elderly  homage  people,
require any internal mapping system as it has the ability when a vibration is sensed in  the  vibrational  sensor.
to self-localize the person using IR sensor for tracking.so This vibration is produced due to sickness of an elderly
we provide a programmed human robot for the elderly person like fainting. It is not possible for an elderly person
assistance with the following specifications. to  take  their  prescribed  medications on time. This EASR

Emergency notifications
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Table 2: Parameters of EASR
Weight M[kg] 3
Radius of wheel r[m] 0.27
Distance between person & EASR d[m/s] 1
Max. velocity [m/s] 1.667

will do that job by displaying the medicine on time with a
beep sound and intimate the specified person to take
down. Buzzer is also placed for alerting the neighbour to
help elderly person in case of their needy.

This paper is organised as follows. In section II, we
describe the entire overview of our EASR, human tracking
and target setup methods. The architectural view and
service robot block diagram is implemented in section III.
In section IV the working and the experimental results for
an EASR in an indoor environment is discussed and the
conclusion is given in section V.

Overview of Service Robot
Mechanical Structure: The mechanical overview of
EASR is shown in Table 2.1. The IR sensor is mounted on
top of the personal robot to estimate the motion of the
user. In addition the left and the right wheels can be
driven by the DC motor whose wheel specifications are
listed in the table 2. A separate space is been provided on
top of the robot to carry the essential needs like
spectacles, newspaper, medicines, etc. A V-shaped
structure is located in front of the EASR (Elderly assisting
service robot) in order to move any obstacle present in
front of a robot and makes an easy move to track the
person easily at an indoor environment.

Human Tracking: The detection of human bodies i.e.
elderly people is done by using IR sensor. This IR sensor
is placed on the person which is a transmitter and the
other in the robot as IR receiver. The EASR tracks in all
directions left, right, straight or wherever the person
moves and also avoids the hindrance of any obstacle. The
main function of the EASR is to follow the elderly person.
The angle between the heading direction of the EASR and
the direction of the target person with respect to the
EASR local co-ordinate is controlled in the desired safe
distance. A robust structure is designed in such a way in
EASR for any kind of obstacles.

Target Setup: There could be many human body
candidates in a home so that the target body needs to be
recognized among them. Therefore the EASR should
estimate the correct person and do the desired tracking
distance with an average speed to avoid error and to
ensure the safe movement of the robot and the  candidate.

Fig. 3.1: Block diagram of transmitter

Fig. 3.2: Block diagram of receiver

Fig. 3.3: Work of IR sensor

Hence 0.5m is the desired tracking distance in our target
setup. As the IR sensor is present in the target person,
though there are many people present around, the robot
identifies and tracks only the target person.

Architectural View: The block diagram for the EASR is
given below where the transmitter part is represented in
Fig-3.1 and the receiver part is  represented  in  Fig-3.2.
The transmitter part is with the elderly person where he or
she could walk in an indoor environment and the receiver
part is the service robot which tracks that person where
ever he or she goes. The pic 16F877A microcontroller is
built in and the power supply is given.

IR Sensor: When IR receiver is subjected  to  infrared
light, a voltage difference is produced across the leads.
The  electrical  property  of  IR   sensor  components can
be used to measure the distance of an object. The fact
when IR receiver is subjected to light, a potential
difference is produced across the leads which is
represented in Fig. 3.3.
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Vibrational Sensor: The sensor for vibration detection is CONCLUSION
a vibration detector or shock sensor, the detector must
have a mechanical displacement to generate the alarm
signal. It is often used to provide protection for alert
during emergency which is detected by vibration made by
a person.

GSM: GSM is a cellular network, which means that mobile
phones connect to it by searching for cells in the
immediate vicinity. GSM networks operate in four different
frequency ranges. They can feature all the functionalities
of a mobile phone through computer like making and
receiving calls, SMS, MMS etc.

Buzzer: A buzzer is a signaling device, the word "buzzer"
comes from the rasping noise that buzzers made, operated
from stepped-down AC line voltage at 50 or 60 cycles.
Other sounds commonly used to indicate that a button
has been pressed are a ring or a beep.

Experimental Result
Working: In comparison with existing work, human
detection has been newly implemented to enhance human
tracking performance in this paper by use of IR sensor at
transmitter and receiver side. The EASR first identifies the
correct person who has to be tracked and indicates the
robot to follow them. The EASR assists the elderly person
by carrying their daily needs and follow them at their
indoor environment. The EASR also intimates the elderly
person to take their medications on time by displaying the
names of medicine in LCD with a beep indication. When
the person falls sick knowingly a buzzer is placed to
indicate surroundings as an alert system. In case of
unknowingly falling down or getting fainted the
vibrational sensor senses and intimates the message
through mobile services by GSM. This is represented in
coding using MPLab software using CCS compiler.

Prototype:

Fig. 4: Prototype

This paper concludes by investigating an elderly
person with EASR at a walking speed at an indoor
environment. The first contribution is tracking them using
IR sensor by obstacle avoidance using a small footprint.
The next contribution is alert notification in case of
emergency using message and buzzer alert. Our future
work involves enhancing our robot platform at the
outdoor environment with program up gradation. 
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