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[Abstract]

In this paper, proposes a delivery robot that can be autonomous driving learning. The proposed robot
is designed to be used in park-type apartments without ground parking facilities. Compared to the
existing apartments with complex ground and underground routes, park-type apartments have a
standardized movement path, allowing the robot to run stably, making it suitable for students' initial
education environment. The delivery robot is configured to enable delivery of parcels through machine
learning technology for route learning and autonomous driving using cameras and LiDAR sensors. In
addition, the control MCU was designed by separating it into three parts to enable learning by level,
and it was confirmed that it can be used as a delivery robot for learning through operation tests such
as autonomous driving and obstacle recognition. In the future, we plan to develop it into an educational
delivery robot for various delivery services by linking with the precision indoor location information

recognition technology and the public technology platform of the apartment.
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I. Introduction
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II. Background

1. Related works
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Fig. 1.

Self-driving service robot 'James'[2]
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Part of Autonomous Driving

III. Design

1. Components of educational delivery robot
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Fig. 2. Features of Components and Data Flow Diagram
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Fig. 3. Circuit design of Implemented Delivery Robots

2. Circuit design of delivery robot
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Table 1. Specification of Delivery Robots
Part Item Specifications
Raspberry Pi 4 Control Orange Pi and
MUC Arduino Simultaneously
Orange Pi H3 Learning of driving route
Arduino Uno Control of locks
LiDAR Recognition of obstacles
while driving
Sensor | Ultrasonic Measurement of obstacle
distance
Camera Shoot the front
Driving Motor Driver Control of wheel(FW, BW)
DC Gear Motor Rotating of the wheel
Raspberry Screen | Display of delivery information
Ul Buzzer Obstacle warning sound
Keypad Enter password
Door Lock Lock on delivery box
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IV. Implementation

1. Implementation of delivery robot
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Fig. 4. Deployment of units of Delivery Robots
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Fig. 6. Flow Chart of Delivery Robots
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2. Operation procedure of delivery robot
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void leop() {
time_currentl = millis();
time_current? = millisCy;
if Ctime_currentl - time_previousl >= 1003 {
time_previousl = time_currentl;
if (TFmini.measurel)) {
distance = TFmini.getDistance();
strength = TFmini.getStrength{);
Serial.print{"Distance = ");
Serial.print{distance);
Serial.println"cm");
Serial.print"Strength = ");
Serial.println(strengthl;

H
T
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¥

I

Fig. 7. Calculation of distance and area of objects
using LiDAR sensor

3. Experiment of delivery robot
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(c) Obstacle recognltlon test with LIDAR and
ultrasonic sensor

Fig. 8. Autonomous driving test of delivery robots
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Table 2. Result of the Obstacle Recognition Test

Number of Rate of

Target ©

tests recognition
Human 100 98%
ObJecF such as 50 84%
bicycle
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Fig. 9. Sending a message indicating the start and end
of delivery

V. Conclusions
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