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[Abstract]

As the delivery industry grew around the restaurant industry along with the COVID-19 situation, the
number of delivery workers increased significantly. Along with that, new forms of delivery using personal
mobility (PM) also emerged and two-wheeled or PM-related accidents are steadily increasing. This study
manufactures a PM’s driving analysis device to establish a safe delivery monitoring environment. This
system was constructed to process data collected from the driving analysis device and through a cloud
server, which would recognize and record special situations (acceleration/deceleration, speed bump) that
could occur during the PM's driving situation. As a result, the angular speed, acceleration, and geomagnetic
values collected from the IMU in the device were able to determine whether to drive, drive on the
sidewalk, and drive on the speed bump. This technology was able to achieve approximately 1600 times

more driving information storage efficiency than conventional image-based recording devices.
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I. Introduction
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II. Experimental / Materials Theoretical
Component

2.1 Electric Scooter
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2.2 IMU Device
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Fig. 1. IMU Device

2.3 Experimental Design
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Table 1. state and event condition
STATE EVENT
Road/ Flat/ Acceleration, Deceleration,
Guidance Up-Downward Bump, Speed bump, etc
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Fig. 2. Experimental environment
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2.4 Confusion Matrix
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III. Data Communication and
Networking system

3.1 System Structure
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3.2 Module Design
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Table 2. structure of data packet
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Fig. 6. Android App demo page

IV. Measurement Result and Data

Analysis
4.1 Goal
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Table 3. Classification List
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4.2.3 Classification of Road Types
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4.2 4 Classification of Road Slope
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4.3 Event Classification

4.3.1 Classification of Driving State
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Table 4. Confusion Matrix Estimation

Accuracy Precision Tr.ug
Class Target (%) (%) Positive
Rate(%)
Drive Drive 923 100 92.3
Mount Mount 97.4 - -
Road Guidance 66.7 70.0 41.2
Slope Upward 66.7 0.00 0.00
Downward 89.7 74.1 80.0
Shift Ac/Dc 83.8 0.00 0.00
Bump 65.0 39.5 53.1
izl Speed Bump 59.8 37.7 71.9
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Drive classification Mount classification Road classification
Predict . Predict - Predict : ;
Arcetulgl Stop Drive Actual | Vehicle | Helmet | Hand /-\rciulgl Driveway Guidance
Stop 0 0 Driveway 9
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