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Performance Evaluation Using Neural Network Learning
of Indoor Autonomous Vehicle Based on LiDAR

Yonghun Kwon' * Inbum Jung'’

ABSTRACT

Data processing through the cloud causes many problems, such as latency and increased communication costs in the communication
process. Therefore, many researchers study edge computing in the IoT, and autonomous driving is a representative application. In indoor
self-driving, unlike outdoor, GPS and traffic information cannot be used, so the surrounding environment must be recognized using sensors.
An efficient autonomous driving system is required because it is a mobile environment with resource constraints. This paper proposes
a machine-learning method using neural networks for autonomous driving in an indoor environment. The neural network model predicts
the most appropriate driving command for the current location based on the distance data measured by the LiDAR sensor. We designed
six learning models to evaluate according to the number of input data of the proposed neural networks. In addition, we made an
autonomous vehicle based on Raspberry Pi for driving and learning and an indoor driving track produced for collecting data and evaluation.
Finally, we compared six neural network models in terms of accuracy, response time, and battery consumption, and the effect of the

number of input data on performance was confirmed.
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Fig. 1. Indoor Autonomous Driving System
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Raspberry Pi 4 Model B

Broadcom BCM2711, Cortex-A72

CPU (ARM v8) 64-bit SoC @ 1.5GHz
RAM 2GB LPDDR4-3200 SDRAM
(6N Ubuntu MATE 20.04 LTS

RPLIDAR A1IM8

Distance Range

0.15-12.0 meter

Angular Range

0-360 degree

Scan Rate
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Table 2. Part of Training Data Set

Ro Ry Rsss Rss0 Co Ci G GCs Cy
0.648 0.652 0.074 0.068 1 0 0 0 0
0.153 0.155 0.115 0.111 0 0 0 1 0
0.189 0.189 0.040 0.038 0 0 0 0 1
0.052 0.052 0.074 0.072 0 1 0 0 0
0.078 0.078 0.080 0.074 0 0 1 0 0
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Table 3. Evaluation Comparison Between Models

Accuracy | Precision Recall F1 Score
model-8 0.8953 0.4480 0.5504 0.4924
model-18 0.9051 0.4705 0.5778 0.5157
model-45 0.9101 0.4776 0.587 0.5237
model-90 0.9269 0.5735 0.6676 0.6143
model-180 0.9442 0.6784 0.7493 0.7086
model-360 0.9661 0.8107 0.85 0.8275
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