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Report for the Intelligent Anti-epidemic Service Robot

1.Designing background

The situation of the COVID-19 is still grim even to this day. With the resumption
of work and production, the flow of people is increasing, and people are facing
complex process, such as measuring body temperature, checking health codes and
masks, registering information on outsiders and so on, to ensure their health when
they want to enter somewhere.Nowadays, most of these are checked by man, which
undoubtedly brought huge work and pressure to the relevant staff. What’s worse,
there may also be staff neglecting their duties and failing to check carefully as these
tasks were hard and boring. That could bring hidden danger to the public.

Due to the impact of the epidemic, robots has become increasingly
necessary.Many technology companies have begun to design anti-epidemic robots
that can achieve the functions of getting body temperature, mask recognition, and
historical data analysis. However, according to our team’s survey, most of these
robots have scattered and single functions, therefore they couldn’t be used in
different environments and do comprehensive work. So we designed the Intelligent
Anti-epidemic Service Robot to integrate the functions and added new idea so that it
can bring all-round assistance.

2.Realized functions

@Verify the body temperature:

If someone’s temperature is higher than normal value(37.3°C), the alarm will ask
him to find the staff.

@Identity authentication:

If your face is in system, the robot will recognize you.

@Health code checking:

The robot can verify green, yellow or red health code.lf someone has a yellow or
red one, the alarm will ask him to find the staff.

@Mask checking:

If you stand in front of the robot without a mask, the alarm will sound.

@Mask selling:

If you don’t have a mask, you can scan the QR code to buy one.

@Voice interaction:



Tell people the latest data of the COVID-19.You can also ask the robot for more
information, such as where is the high risk area and what can we do to protect
us from the epidemic.

@Access control:

If you want to enter the door, you should have a normal body temperature, a
green health code (or a face that robot knows), and wear a mask.Then the robot

will open the door for you through Bluetooth.

People following:
If the robot sees you, it will turn the wheels, walk around, turn left and right,

head up and down to follow your face.

3.Flow chart

The project structure is as follows:

The project structure and work flow
chart
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4.Hardware specification and function introduction

Our robot mainly uses Jupiter robot, on this basis, we add the following
hardware

(The open source control board from Labplus which uses the ESP32 chip:

One goes with the robot as a master while the other goes with the door as
aslave. The master sends the ‘“opendoor” signal to the slave through

Bluetooth.The master is also used to drive the motor to sell the mask.
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(@A mask-selling box with a motor and a wheel to rotate out the mask.
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Mask vending machine

@Arduino Mega 2560:

Get the value from the temperature sensor
through serial port, and send the command
control board  to open the door

5.Technical principles(software)

@Identity authentication and mask checking:

We downloaded face-mask-detection model based on deep learning framework

models TensorFlow(to get the face) and Caffe(to detect the mask). We developed
these codes and integrated them into the robot.

(from https://www.github.com/balajisrinivas/Face-Mask-Detection)

and face-recognize model based on opencv.

(from https://www.cnblogs.com/dengfaheng/p/10959134.html)

And debugged them

@Health code checking:
Based on pyzbar, the QR code recognition library.



@Mask selling:
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One mask costs 1 RMB Mask vending machine
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Transaction completed

@Voice interaction:

We use sound_play_node from the system itself and the voice package from
Iflytek to make the robot answer simple questions.And the open source process
snowboy downloaded from github as a waking-up.
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@People following:

We calculate out the center point of one’s face in the picture as well as the face
area and then turn the wheel according to a function until the point is close to
the center point of the screen and the face size is suitable.
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