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(Development of Low Cost Autonomous-Driving Delivery Robot System
Using SLAM Technology)

o= %A & 34z
(Donghoon Lee, Jehyun Park, Kyunghoon Jung)

Abstract :

This paper discusses the increasing need for autonomous delivery robots due to the current growth in the

delivery market, rising delivery fees, high costs of hiring delivery personnel, and the need for contactless services.

Additionally, the cost of hardware and complex software systems required to build and operate autonomous delivery

robots is high. To provide a low-cost alternative to this, this paper proposes a autonomous delivery robot platform using
a low-cost sensor combination of 2D LIDAR, depth camera and tracking camera to replace the existing expensive 3D
LIDAR. The proposed robot was developed using the RTAB-Map SLAM open source package for 2D mapping and
overcomes the limitations of low-cost sensors by using the convex hull algorithm. The paper details the hardware and
software configuration of the robot and presents the results of driving experiments. The proposed platform has significant
potential for various industries, including the delivery and other industries.
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Table 1. Control part configuration 7] 7502 HEE BEdla, RS EAS Ed8 Aitd

Components Model Size (mm)
Main Controller %&;ﬁgﬁ 117x112x51
Motor Driver PNT50 98x82x32
Destination Input Number keypad 131x89x21

LCD LCD 16x2 12C 80x36x18
Input Controller Arduino 2560 115x53x10
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Table 2. Indoor driving experiment result of delivery robot
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Fig. 13. Indoor mapping performance of self-driving delivery
robots. (a) The floor plan of the 6-th floor of mirae hall. (b)
The indoor map produced by autonomous delivery robot.
(¢) The overlapping map of (a) and (b)
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Fig. 14. Outdoor mapping performance of delivery robots.

| X 2 ds

40

Reference Path

35 — Real Path

Y (m) 20

o] 5 10 15 20 25 30 35 40
X (m)

T2l 15, 7|&E Zd=et MM Zd=Eefe| v
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Starting point | Destination Result Distance error
1 | Elevator Room 620 Success | 0.251 m
2 | Room 615 Room 620 Success | 0.328 m
3 | Room 621 Room 617 Success | 0.153 m
4 | Room 608 Elevator Success | 0.277 m
5 | Elevator Room 609 Failure | 1.532 m
6 | Elevator Room 609 Success | 0418 m
7 | Room 609 Room 619 Success | 0.341 m
8 | Room 619 Room 617 Success | 0.445 m
9 | Room 617 Room 620 Success | 0.241 m
10| Room 620 Room 615 Success | 0421 m

H 3. e 229
Table 3. Outdoor driving experiment result of delivery robot

| dolzal A 2

Starting point | Destination Result Distance error

1 | Library Engineering hall | Failure 0.843 m

2 | Library FEngineering hall | Success | 0.351 m

3 | Library FEngineering hall | Success | 0.417 m

4 | Library FEngineering hall | Success | 0.229 m

5 | Library FEngineering hall | Success | 0.384 m

6 | Engineering hall | Library Success | 0.461 m

7 | Engineering hall | Library Failure 2.384 m

8 | Engineering hall | Library Success | 0.292 m

9 | Engineering hall | Library Success | 0.236 m

10| Engineering hall | Library Success | 0.485 m
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