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A Study on Transport Robot for Autonomous Driving to a

Destination Based on QR Code in an Indoor Environment
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Abstract

This paper is a study on a transport robot capable of autonomously driving to a destination using a
OR code in an indoor environment. The transport robot was designed and manufactured by attaching a
lidar sensor so that the robot can maintain a certain distance during movement by detecting the distance
between the camera for recognizing the QR code and the left and right walls. For the location
information of the delivery robot, the OR code image was enlarged with Lanczos resampling
interpolation, then binarized with Otsu Algorithm, and detection and analysis were performed using the
Zbar library.

The QR code recognition experiment was performed while changing the size of the OR code and the
traveling speed of the transport robot while the camera position of the transport robot and the height of
the OR code were fixed at 192cm. When the QR code size was 9cm * 9cm The recognition rate was 99.7%
and almost 100% when the traveling speed of the transport robot was less than about 0.5m/s. Based on
the OR code recognition rate, an experiment was conducted on the case where the destination is only
going straight and the destination is going straight and turning in the absence of obstacles for
autonomous driving to the destination. When the destination was only going straight, it was possible to
reach the destination quickly because there was little need for position correction. However, when the
destination included a turn, the time to arrive at the destination was relatively delayed due to the need
for position correction.

As a result of the experiment, it was found that the delivery robot arrived at the destination relatively
accurately, although a slight positional error occurred while driving, and the applicability of the QR
code-based destination self-driving delivery robot was confirmed.
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Figure 1. Design of driving transport robot
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Table 1. Main specifications of TFMini Plus LiDAR Sensor
3% 1. TFMini Plus o]t} AlA 9] =8 ALk

Item Specification
Operating Range 0.1m~12m
Frame Rate 1~1000Hz
Distance Resolution lcm
Weight 12g
FOV 3.6°
Communication Interface UART, I/O
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Figure 2. Transport robot
g2 Rk e

FHF RO By R AR EAR T AR 2 Ao Qv 2459 37]% 34em
X 34cm X 58cm ©] 3L Am 21.952L %3 3Kg ¢ A £FS A A ¢ vt FA 3 wE vk
o2 o]0 7}”’3} = 4719 DC ZH 9t A Yol AHfrEd FHES /‘}—9—0}053} sUE2
Chobet 287hS 2k7) wiel] gk 23te] RE WO 2 34 glol AHEA £ 5 glon
dad zaelAm o0 gAedel s stk 2 844 a7 S0 whel F0 e



S.J.Park : A Study on Transport Robot for Autonomous Driving... 29

Table 2. Main specification of transport robot
E 2.2 2RO F8 ALY

Item Specification

Robot Size 34cmx34cmx58cm

Box Size 28cmx28cmx28cm
Main Body Maximum Load Capacity | 21.952L

Robot Weight 2kg

Maximum Load Weight 3kg

Driving Style 4 DC motors, 4 Omni wheels
Driving Part i

Maximum Speed 1.32m/s

Wall Detection
Sensors Part Lidar Sensor

Obstacle Detection
Communication Part Communication Serial

PC Power PD Auxiliary Battery 20000mAh
Power Supply

Robot Power Li-ion Battery 11.1V 5000mAh
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Figure 3. QR code area information
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Table 3 Main specifications of Logitech Stream Cam
¥ 3. Logitech Stream Cam 2. A}

Item Specification
Resolution 1080p/60fps
Viewing Angle 78°
Connection USB-C3.1
Focus Auto Focus (More 10Cm)
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Figure 4. Flowchart of QR code detection and data analysis
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Figure 6. Recognition rate according to transport robot driving speed
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Figure 12. The transport robot driving interface when the destination direction is straight and turning
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