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Abstract: In this paper, we propose a robot named MedRobo with some functionality of providing medicine as well as
to measure the vital parameters (Heart rate, Pressure, Temperature and SpO2) of the patient. During the current
scenario, reducing the human to human contact in hospitals is required. In a bid to prevent doctors and medical staff
from getting affected by Coronavirus, the role of medicine delivering robots is evolving. We can attain the locomotion
procedure of the robot using the principle of Radio-frequency identification (RFID) that automatically identifies and
tracks tags attached to the objects. The movement and finding the path to patient location is done through a line
follower and with RFID tag. Line following method is used to identify the path with help of two infrared sensors. The
robot will move towards the patient's room by following a non reflective line and use RFID cards to identify the patient's
room number. Using the vending machine the medicine delivery is made possible to the patients. All the measured
parameters will be stored to the cloud using the application of the Internet of Thinking (loT). All the data will
successfully be sent to the cloud through the Node MCU. If the read values varied from threshold then a message will be
sent to doctors through GSM Module.
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I. INTRODUCTION

Nowadays Robotics is a wide spreading area almost in all fields including healthcare. In healthcare applications, loT
robots are involved for surgery, care taking, motion robots and medication robots [1-3]. Robotic systems have
dramatically extended the reach of humans in sensing, interacting, manipulating and remodelling the world around us
[4-6]. Medical robotic devices are designed for entirely different environments and operations relevant to the treatment
and prevention of diseases. Under this severe pandemic cause of novel coronavirus or covid-19, hospitals are
overcrowded due to an increase in lots of new patients. Hence the hospital staff are in a great need of support from
technology [7-13]. Robotic healthcare thus finds the best way to support them by providing their superior work and
helping them not to have direct contact with the coronavirus positive patients. The important task of a nurse is to take
care of patients allotted to them by giving them medicines in proper intervals and recording the patient’s body
parameters. Delivering the medicine and checking vitals (Heart rate, Pressure, Temperature and SpO2) of the patient in
one ward on a daily basis would take around half to one hour. So to reduce the workload of medical staff, the medicine
vending and parameter monitoring can be automated. This was the motivation behind developing this project. The rest
of the paper is organized as follows, in section 2 discuss the existing methods available in hospitals and their drawback,
section 3 explanation of proposed model with block diagram. And in the end result & conclusion in section 4.

Il. EXISTING METHOD AND ITS DRAWBACK

The existing medicine delivery robots intimate patients to take medicine and deliver pills based on doctor's prescription.
These medicine delivering robots help the patients to take the medicine at the correct time alternating nursing services.
The nursing robot finds the trail employing a line following technique that identifies the track with the assistance of two
infrared proximity sensors and by using RFID cards identifies the area range of the patient. Robot senses a dark colored
line by using Infrared sensors and sends a signal to Atmega 2560. The L293D motor driver drives the motor according
to sensor outputs. It additionally monitors the pressure and temperature levels of the patient and records it within the
hospital patient information by incorporating pressure and digital temperature detector in it. This study declares the
introduction of medical robots considerably increased safety and quality of health management systems in comparison to
manual systems [9-10]. Zening Shao and his team make up a cloud and IoT Assisted indoor robot for the medicine
delivery supported multi core embedded system, RFID, IEEE802.11 communication protocol, and cloud technology. It
has an overseas mobile terminal and laptop terminal management system. when the mechanism moves to the patient
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space, the system can browse the data like quantity of medication from IC card. the system features a fastened threshold
worth. If the worth is on top of or equal threshold, the moving mechanism can stop the current position to end reading
data and grouping pictures and delivering drugs. System continually uploads patients knowledge and stores it in cloud
[11-13]. Nimit Sheth and Sahil Jethwa proposed an internet enabled self-regulating “MEDICAL ASSISTANT” Robot
which will interact with patients and deliver medications at regular times acting as a substitute nurse. This robot is an loT
enabled system with features such as lifting arms to carry objects and food packages, delivering medicines, and
interacting with patients to overcome feelings of loneliness [14- 20].

The existing medicine delivery robots have some drawbacks. The nurses or doctors do not receive any information
whether the medicine is delivered or not. Nurses will have to administer medication to patients and also check their
vitals. But in the current scenario the medical staff find it very difficult to regularly expose the patients with coronavirus
positive. Under these circumstances the introduction of a robot with the basic functions as that of a hospital staff will be
thoughtful and supportive for them.

I1l. PROPOSED MODEL

Our project MedRobo is an alternate solution to the difficulties faced by the hospital staff in treating the coronavirus
positive patients, who raised this problem. It delivers the medicine to the patient and checks the important parameters
of the patient such as temperature, heart rate, SpO2 and blood pressure without the involvement of humans or by
avoiding the direct contact of hospital staff with the patients. By using the reference parameters which are given to the
system ,it will compare with the measured parameters. Then the recorded parameters data will be sent to the doctors
through the 10T platform. The movement and finding the path to patient location is done through a line follower and
with RFID tag. The medical staff will be aware whether the medicine is delivered or not. Also can reevaluate and view
the datas of individual patients after a particular interval of time to make sure that all those patients suffering from
coronavirus are feeling better and are in good condition.

The proposed robot, MedRobo mainly consist of 5 parts:
Line following robot

Medicine vending

Parameter monitoring

Read values sent to NodeMCU and upload to cloud
Message sent to doctors through the GSM module.

agrwnhE

Power supply

:> Free wheel

Double BTS
10 Torque
:> 7960 motor :> Gear motor
driver(2)
DC motor

L293D motor
E diier ::> vending

Arduino

Mega 2560 :> LCD

:> Buzzer

—>| NodeMcu
Heart rate and
SpO2 sensor
2 GSM module

Fig. 1 Block Diagram of Proposed Model

Temperature
sensor

Blood Pressure
sensor

Obstacle sensor IR

RFID reader

] A

The main block diagram of the MedRobo consists of an arduino mega 2560 as the central part. All the other peripherals
for the delivering and parameter measurements are connected to this arduino mega. The temperature sensor, blood
pressure sensor and heart and SpO2 sensors are connected for parameter measurement. For obstacle detection, obstacle
sensor IR is used. RFID reader for the path recognition, node mcu and GSM module for the transferring of measured
parameters value are connected. Motor drivers are connected for the locomotion and vending purpose namely double
BTS 7960 and L293D. The power supply and buzzer are also provided for the robot functioning and indication is
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shown in above Fig. 1.

31 Pre-processing Stage
Initially the nurse in the nursing room fills the medicines in the vending machine in order of room.

3.2 Processing Stage

The robot starts to move by the line follower in that we use the IR transmitter and receiver . The robot moves by a 12 volt
Gear motor and it is controlled by the Double BTS7960 motor driver.

The line following robot follows a line and it can detect this coloured line with the help of IR proximity sensors and
send signals to Arduino mega 2560.This IR sensor works like a diode, it consists of a transmitter and receiver. The
transmitter transmits the light and the receiver receives it. When the robot changes position from the line the transmitted
light is not received by the receiver. Then the motor will stop. In that condition while the receiver is not receiving then
the motor moves two steps to right or to left to get back to the line while when the receiver receives the light then again
moves. This line following is accomplished by using the IR proximity sensor which is connected to the arduino mega
2560. The Gear motors are driven by the double BTS 7960 motor driver as shown in Fig. 2.

:> Double BTS 7960 :> 10 Torque Gear
motor driver motor

IR sensor D, Arduino
Mega 2560

Double BTS 7960 :> 10 Torque Gear

motor driver motor

Fig. 2 Block Diagram of Line Following

When it reaches in front of the patient room RFID is detected. The robot will make a buzzer to make attention inside the
room and to open the room. When the room opens the robot will move inside the room and reach near to the patient bed.
When it reaches the bed it displays the question on the display to start and yes it to process.

First medicine vending occurs. Before starting the process, the user is being asked to confirm vending. If yes, medicine
starts vending. This is done by the dc motor with motor driver 1293d. Vended medicine falls into a box placed, it
consists of an IR sensor while medicine falls into it then IR light cut then vending motor stops and vending also stops.
After confirmation, the process of vital patient monitoring starts. The parameters monitoring are temperature, pressure,
heart rate and SpO2. The temperature is measured using LM35 temperature sensor and digital blood pressure sensor is
used to measure pressure. MAX30100 sensor module is used to measure both heart rate and SpO2. For this process,
initially in the LCD display the message is displayed asking the user to place his/her hand and press confirm. The three
parameters temperature, SpO2 and heart rate is measured and the user is asked to confirm and to take off his/her hands.
After this ,it is displayed to put a bp cuff and confirm. After reading the blood pressure , the patient is asked to remove
the cuff and to press confirm.

All the values read are sent to NodeMCU which is a microcontroller having an inbuilt wifi driver. It is configured with
local wifi. An IP address is provided and the patient ID and parameters are uploaded to this address. In NodeMCU the
receiver also has this ID and it checks the ID and compares. .After comparing if the ID matches, the read parameters are
stored in an array and upload in the corresponding folder. The read values are compared using a threshold and if the
value varies from threshold a message is sent to the doctor through the GSM module.

After the process , the patient is asked to confirm the finish. If yes, then the robot will get back to the main floor and
move forward to the next room. After the processes, the robot gets disinfected by uv rays before it comes in contact with
the next patient. After completing all rooms, the robot gets back to the staffing room.
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Fig.3 Product Design

IV. RESULTS AND DISCUSSION

We initially tested the features mainly the robot movement, medicine vending and patient parameter monitoring by
simulating the operations in proteus simulation software. The stimulation circuit of robot movement is shown in the

below Fig. 4.

J1 J2 J3
IR SENSOR- IR SENSORS- IR SENSOR-
LINE OBSTACLE OBSTACLE

FOLLOWER

R
BTS 7960 MOTOR

4 10Torque
DRIVER gear motor

Fig.4 Circuit Diagram of Robot Movement

Here we use Arduino mega 2560. Initially the 12V is given to the robot and it starts from sensing the non reflective line
drawn on the floor by using an IR sensor J1. Two obstacle IR sensors J2 and J3 are used to detect the presence of
obstacles. The robot will start moving towards the patient’s room by following the non reflective line and with the help
of RFID reader. Robot identifies the patient room. Then the motor stops rotation and it turns to the patient room. The J4
and J5 are the BTS 7960 motor driver and corresponding two Gear motors are used to control the wheel directions.
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Fig. 5 Medicine Vending Circuit Diagram

When the patient is being asked to confirm for medicine vending the dc vending motor rotates. It consists of three DC
motors and is controlled by an L293D motor driver. One motor driver is used to run the two DC motors. Motor U1l
moves in forward direction and vended medicine falls into a box placed which consists of an IR sensor (J3). While
medicine falls into it then the IR light cuts and then the vending motor stops. After collecting the medicines, the patient
is asked to confirm to finish vending. The simulation circuit is shown in Fig. 5 & the hardware setup is shown in Fig. 6.

4 AR R KRR
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G y

Fig. 6 Hardware setup of Medicine Vending
After the medicine vending, the next step is the patient parameters monitoring. The simulation circuit is shown in the
below Fig. 7. Here we check the basic four patient vitals namely heart rate, pressure, temperature and SpO2.Three
sensors are used for the measurement. MAX30100 (J1) is used for monitoring heart rate and SpO2 and LM35 (U1)
temperature sensors are used for the temperature measurement. Digital blood pressure sensor is used for pressure
measurement. The read values are sent to NodeMCU. There it is compared with the stored ID and if it matches, the
patient 1D and corresponding measured parameters are stored in an array.

PP SENSOR
= n
oumor MAX30100-SpO2 AND HEARTRATE
1 SENSOR

NODE MCU

LM35 TEMPERATURE SENSOR

I 7 5
Fig. 7 Parameter Monitoring and 1OT module Circuit Diagram

The read values are compared using a threshold and if the value varies from threshold a message is sent to the doctor
through the GSM module and the hardware setup of sensors and GSM module shown in fig 8,9.
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Fig 9 Hardware setup of GSM module

After the process, the patient is asked to confirm to finish. The robot moves backward and moves to the next room and
the same process continues. After completing all the rooms, move to the nursing room. The robot is able to disinfect
itself after covering all the processes to be carried out in aroom. Before it reaches the next room, by using UV rays, the
parts that come in contact with the patients were able to be disinfected. The rays are produced as it moves out of the

room and covers all those parts without spreading out anywhere. This also does not come in contact with any other
objects or humans. Hence it helps in the safe and secure disinfection.
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Fig 10 Hardware Setup of MedRobo

4.1 Stability Check

The robot is held on a rigid metal frame with three wheels. The possibility of falling is very minute. The two wheels at
the back side are connected to the motor which drives the whole robot. One free wheel is attached to the front side
which provides good stability to the whole model.The overall stability of the model is calculated by taking the wings of
the individual units and parts we took for the development of the robot. First we calculated the weight of the frame in
which all the units have to be placed. and it was around 6.105kg. Then we calculated the weights of all the units and
things which we place on that frame like the sensors, weirs, boxes, motors, drivers, batteries etc. it was approximately
2.5kg. As these weights are less than the weight of the frame, we can say that the overall framework is in a stable
condition.

4.2 Testing and Validation

We tested the robots with a person, to check the parameters. As the medicine vending is done properly without any
interruption, we decided to do the test for parameter monitoring and its further procedures. First we choose a person of
age 22, and ask the person to do parameter monitoring. The temperature and heart rate are measured at first and the
values are stored. Then the pressure sensor is worn on the wrist, which shows the values of systolic blood pressure,
diastolic blood pressure and SpO2. All these values are stored in the cloud using 10T. As the person in which we did the
test was healthy and showed only normal variations, the stored values and graphs of the patient using ThingSpeak are
shown below:

9:14 AM

room: 0
T:28.44
S:91.00
SP:118
DP:82
H:70

-

Fig 10. The measured values as a message
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Fig 11. Parameter chart of Temperature
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V. CONCLUSION

propose MedRobo to deliver medicine to the patients and check the patient vitals which alternate the nursing

services. Since we need more number of input pins for our project implementation on the arduino board, arduino mega is
preferred over other boards. The robot finds the path of movement and identifies the patient location using a line
follower and with a RFID tag. This research helps to reduce human to human contact in hospitals and thus prevents the
doctors and medical staff from getting affected by Coronavirus. The time of both patients and doctors is saved.
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