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Development of Autonomous Driving Electric Vehicle
for Logistics with a Robotic Arm

CEEIR R FERE RO X

Eui-Jung Jung', Sung Ho Park', Kwang Woo Jeon!, Hyunseok Shin?, Yunyong Choi®

Abstract: In this paper, the development of an autonomous electric vehicle for logistics with a robotic
arm is introduced. The manual driving electric vehicle was converted into an electric vehicle platform
capable of autonomous driving. For autonomous driving, an encoder is installed on the driving wheels,
and an electronic power steering system is applied for automatic steering. The electric vehicle is equi-
pped with a lidar sensor, a depth camera, and an ultrasonic sensor to recognize the surrounding envi-
ronment, create a map, and recognize the vehicle location. The odometry was calculated using the
bicycle motion model, and the map was created using the SLAM algorithm. To estimate the location of
the platform based on the generated map, AMCL algorithm using Lidar was applied. A user interface
was developed to create and modify a waypoint in order to move a predetermined place according to
the logistics process. An A-star-based global path was generated to move to the destination, and a DWA-
based local path was generated to trace the global path. The autonomous electric vehicle developed in
this paper was tested and its utility was verified in a warehouse.
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[Fig. 1] Autonomous driving electric vehicle system for logistics
with a robotic arm
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[Fig. 2] Various sensor system for autonomous driving electric
vehicle

[Table 1] Sensor system for the autonomous driving vehicle

System Quantity Location
Camera Realsense D455 1 Front
LiDAR rpLiDAR S1 1 Front
Ultrasonic URMOS 4 Side
EPS EPS200 1 Front handle
Encoder E50S8 1 Rear motor




————— RS-485 —— DC72V —— DCT2V ----- USB
RS:232 —— DC12V ----- Sensor signal

[Fig. 3] Electrical system diagram of the autonomous driving
electric vehicle

x_dot = v * cos(0)

y_dot = v * sin(6)

R =L/ tan(8)

6_dot = v/ (L/tan(8)) = v * tan(8) / L

[Fig. 4] Kinematic modeling of the autonomous driving electric
vehicle
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[Fig. 5] Map building result of a warehouse
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[Fig. 6] Localization result in the map of a warehouse
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[Fig. 8] Global path and local path for a given goal point
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[Fig. 9] Experiment of Autonomous driving electric vehicle in a
warehouse
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