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Abstract: An aging population is defined those aged above 65 years old. In 2020, it was estimated that the
share of Malaysian population 65 years and above stood at seven percent. According to statement on July
2019 by Chief Statistician of Malaysia, 15 percent threshold made would be crossed in 2030. Recent
estimates suggest that 8.5% of Malaysians over the age 60 having dementia, suffering from dementia and
approximately yields population of 260,345 elderly with dementia. Many people with dementia have a
prolonged disease trajectory, lasting years from diagnosis to death. Besides having trouble in remembering
their personal details, they are also having problem on their medication management. The first problem to be
addressed is the error of the caretaker giving medicine to patient. Medication errors are one of the most
common health-related mistakes that have a negative effect on patients. Majority of the elderly are unable to
manage themselves. More families are finding themselves unable to look after the elderly who are unable to
manage themselves. Heart diseases remained the cause of death. The current heart rate monitor needs
caretaker to visit every patient’s bed to make sure the heartbeat rate is normal. The results obtained from this
medical robot shown on the Blynk applications. The testing was being run repeatedly to ensure that the
results obtained were parallel with each other even after a bunch number of testing occur. For the results and
discussion on the system of detecting spo2 and bpm, various tests has been taken in order to make
comparison between each readings so that the results can be analyzed to ensure the validity of the system.
The project goals has been successfully achieved. As for the future recommendation, the advance technology
has already existed, but it still in need of deeper research and studies for each system that involved in this
project because simplification needs change in term of component used which the new component must be
able to produce the same or better result than the older one. This will lead to a small product but still
maintaining the quality of the results produced.
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1.0 INTRODUCTION

Malaysia is a unique country with its multi-ethnic and
cultural diversity population. Malaysia is expected to
become an older country by 2035, with the total population
expected to reach 15 percent above the age of 60 [1].
During a survey conducted on aging, more than 70 percent
Malaysian respondents thought it was a duty of the young
to take of the elderly. This mindset has placed the burden
of care on a shrinking base of young people. Moreover, it
could contribute to the underdevelopment of social
services for the elderly and Malaysians also seemed
pessimistic about aging [17]. According to Hertzog &
Dixon, 1994, memory loss is one of the most common
problems occurs among the elderly [1]. Dementia and
Alzheimer’s disease are the most frequent disabling
illnesses that related to the elderly. According to an
Alzheimer Disease International report, in 2005 the
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prevalence of dementia in Malaysia was 0.063 percent,
with a 0.020 percent yearly incidence rate [2]. The most
popular type of dementia is Alzheimer's disease. The
treatment for this disease is symptomatic and also involve
in support and assistance.

The robot is defined as any machine that can
move and do a person’s wok and is usually controlled by a
computer [3]. There are many people, especially the
elderly, require more medical caregivers for check-up,
which raises health-care spending as the existing problems
such as a lack of professional caregivers, affordable care
and elder-friendly housing need to be quickly addressed
before the silver tsunami overwhelms the country [17] . In
such cases, the use of robotic technology may assist to
obtain records of the patient's vital biological parameters
such as pulse rate and blood oxygen saturation level and
delivering medicine without the doctor or nurse having to
interact with them directly. Developing a home-based
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medical robot can help to keep the old patient under
constant surveillance while ensuring that their quality of
life is not disrupted by frequent visits to healthcare
professionals or even costly permanent admission to
hospitals or nursing homes.

For this project, the main objective is to develop a
line following autonomous medical robot that can perform
care task. Secondly, able to deliver medicine to the patient
remotely without the caretaker having contact with the
patient. Thus, the caretaker can monitor the patient health
parameter throughout their phones. Lastly, to develop a
robotic system that works on reading of the patient heart
rate as part of the vital healthcare. Hence, able to reduce
the workload facing by the caretaker. Ageing of the
population is a global phenomenon with farreaching
implications and repercussions on many facets of human
life. Ageing is more obvious in the developed countries
and less evident in the developing countries [4].

According to studies from the World Health
Organization, the United Nations Population Fund, and
Help Age International, there have been many discussions
about the ageing in place concept in recent years,
especially in modern countries where the ageing process is
more pervasive [5]. Based on research by Burton in 2016,
the expenses of healthcare service in Malaysia have
increase as a result of improved healthcare standards and
also by the increasing the minimum wage rates [6].
Furthermore, the pressure imposed on Malaysia's
healthcare system is rising due to an increase in the number
of elderlies, while technological developments in medical
science have resulted in improved methods of treatment
but higher medication costs. As a result of these findings, it
can be stated that, while Malaysia's healthcare system is
adequate, there are still challenges with affordability and
quality that are likely to increase with time [7]..

2.0 MATERIALS AND METHODS

Figure 2.1 shows a block diagram of the remote
healthmonitoring. The block diagram consists of three
main parts which is an input, process and an output. All the
mentioned components above are put on prototype. In this
project, ESP 32 Wifi module is used as a microcontroller.
The function is to perform an overall activities of this
project. In addition, ESP 32 Wifi also connected to all
other peripherals used such as for delivering medication
and measuring patient’s parameter.

As for the input, the use of three sensors, which line
tracker sensor is to detect the black line to ensure the robot
is following the destination path, the magnetic switch is to
detect the opening and closing of the medicine box and
MAX30100 is to measure the pulse oximetry reading.
After obtaining the input data, then ESP 32 transmits to the
output according to therequirement such as DC motor
driver for locomotion of the robot, buzzer for the indicator
to the robot when it reaches the right destination and LCD
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is used for the output to display message for the patient to
take medication and all set parameters such as heart rate
and oxygen saturation. Both status of medicine delivered
and the reading of heart rate and oxygen saturation can be
also seen in Blynk application.
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Figure 2.1. Remote of Health Monitoring
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ii. Flowchart

This project’s method and decision making have been
incorporated in Figure 2.2 to track the workflow. robot has
to follow. Therefore, the caretaker needs to set the
destination of the patient, either in Room 1, Room2 or
Room3 on the smartphone. After the Room setting has
been made, the robot starts moving to the desire destination
by following the line. The line following robot follows a
line with the help of IR sensor and sent a signal to ESP 32.
When it reaches the destination, the buzzer trigger and
generates sound. With that, LCD displays a message to the
patient to take their medicine. Therefore, the patient needs
to take their medicine from the box provided. Once, the
patient closed the box, a massage then send to the caretaker
phone and the buzzer will deactivated.LCDs

In this case, measuring heart rate is used as of the
patient’s vital monitoring because elderly usually
diagnosed by a disease such as asthmatic [18]. For this
purpose, MAX30100 sensor module is used as its functions
are to monitor and measure the pulse rate and oxygen
saturation. Initially, LCD displays an instruction message
to the patient to place their finger on the sensor. The
reading of heart rate will display at the LCD when the
heart rate electrical signal is been detected. The caretaker
able to obtain the reading of patient’s heart rate via Blynk
Apps in their smartphone.
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Figure 2.2 Flowchart of remote health monitoring

3.0 RESULTS

This project is designed to monitor the patient’s, which
include their heart rate, SpO2 and also delivering medicine
to patient remotely through online application. The reading
of the patient’s heart rate and SpO2 also will display on
LCD. Caretaker can monitor the patient reading and
medication through Blynk application. The Max30100 is
put to the patient's finger to get the reading of heart rate
and SpO2. The LCD displays the health parameter and a
message for the patient to take their medicine.As illustrated
in Figure 3.1 and Figure 3.2, the LCD is displaying the
necessary messages to the patient such as reminding them
to take their mediation and also their vital signs reading on
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heart rate and oxygen saturation level. It is generated by
the sensor that istalled in the medicine box and to the
patient.

Figure 3.2: Health parameter messages

Once the robot has arrived at the place that the caretaker
has set using Blynk apps, these messages are then shown.
The patient must place their finger at the sensor for
readings of their heart rate and oxygen saturation after the
medication has successfully reached its intended location.
The output of the patient’s health data from Blynk apps is
shown in Figure 3.3. The caretaker’s phone will
continually update with patient’s health metric. Using the
Blynk apps, the user can continue to maintain track on the
patient’s health.
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Figure 3.3: Heart rate and oxygen saturation test results
parameters

Figure 3.4, it demonstrates the alert notification

informing the patient in room 2 that the medication has
already been taken. The caregiver can determine whether
the patient has taken their medication thanks to the alert
notification. The graphic depicts a successful outcome
because it can notify the caregiver.

Patient Room 2 already talke medicine

Ok

Figure 3.4: Blynk apps alert notification
4.0 DISCUSSION

This patient’s heart rate and oxygen saturation levels
are measured as part is this project. The data collection is
testing on 10 individuals. Table 4-1 contains the results of
data tabulation. The average percentage error between the
prototype and calibrated device is determined to be 4%.
The measurements between heart rate and oxygen
saturation obtained from 10 patients concurrently are at the
4 percent error, as shown in Figure 4.1.

It is conceivable to draw the conclusion that the
measurement for heart rate and oxygen saturation level
from the prototype device is appropriate based on the
health parameters discovered during the investigation on

10 different individuals.The heart rate range that is
considered to be a typical reading is 69 to 94. The oxygen
saturation level is also within the typical range of 95% to
96%. The prototype can be used by the user fearlessly,
preventing a false warning.

Table 4-1: Comparison health parameter between
MAX30100 and Philips Suresign VM6.
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Figure 4.1: Graph comparison health parameter between
MAX30100 and Philips Suresign VM6

5.0 CONCLUSION

As for the project's conclusion, it can be employed by
senior people who are suffering from dementia and
Alzheimer's. This prototype can make the caregiver's job
easier by helping them keep track of the patient's
medication and overall health. The Alzheimer patient can
forget to take their medication without this robot. The
patient must always be under the caretaker's watchful eye.
By putting this system in place, we may also notify the
caregiver if the patient's heart rate falls.
To enhance this project's usefulness and increase its
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dependability for industrial use, a few improvements
should be done. The first suggestion or improvement is to
simplify the circuit design in order to incorporate more
monitoring system into a smaller device. The robot's
camera should then be attached so the doctor can see and
warn the patient via the webcam. This could let the
caregiver keep an eye on the patient in real time to see if
they are indeed taking their medication or not. This project
can also be enhanced with a sound sensor to enable the
production of voice commands. The voice command will
increase the alertness of the elderly because some of them
may not be able to see the LCD display clearly. To

decrease medication errors, the robot should have a

realtime clock so that it can monitor when the medication

is given.
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