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Design and Implementation of Intelligent Road Situational
Awareness System Based on Sensor Networks Infrastructure
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ABSTRACT

The autonomous driving technology installed in autonomous vehicles alone has limitations in judgment in
dangerous and unexpected situations. This can be resolved by providing guidance to autonomous vehicles based
on advanced situational awareness of road infrastructure. This paper describes a road condition recognition
system based on a wireless sensor network that collects and transmits road sensing information from
infrastructure sensors so that autonomous vehicles can determine road condition information. The results of
designing and implementing a road situation awareness system based on a wireless sensor network are
described. A test bed was built at the roundabout of Korea National University of Transportation, and various
sensor information such as road surface condition information, visibility, local weather conditions, and
occurrence of falling objects were collected through a wireless sensor network and verified through a
monitoring system.
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Table 1. Channel ID and center frequency
Channel | Channel RXI/RX2 UE |UE 9 Tx
ID Freq. Tx Power
RX2
25 921.9 MHz - 10 mW

(DRO, SF12)

26 [922.1 MHz

27  [922.3 MHz gf:iﬁletl
28 |922.5 MHz 25 mW
29  [922.7 MHz RX1 (10 mW)

30 19229 MHz
31  |923.1 MHz
32 |923.3 MHz
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Table 2. Signal sensitivity and data transmlssion rate
according to SF

Spread RF Data Time On Air
Factor | Sensitivity | Rate(bps) | (payload=30bytes)

SF7 -124.5dBm 5,468 87.3ms

SF8 -127.0dBm 3,125 154.1ms

SF9 -129.5dBm 1,758 287.7ms
SF10 -132.0dBm 976 534.5ms
SF11 -134.5dBm 537 1,151.0ms
SF12 | -137.0dBm 292 2,138.1ms
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Table 3. Sensor network protocol basic frame structure

Bytes Description
. 0x00 : Gateway, 0x10 :
D T; 1
evice Type Node
Sequence Number 1 Sequence Number
Source ID 2 Device ID
.. Broadcast : Oxffff
Destination ID 2 Unicast : Sensor Node ID
0x01 : Data Request
0x02 : Data Response
Message ID 1 0x03 : Data Response with
ACK
0x04 : ACK (Optional)
Tx Power 1 Signed Integer
Length 1 Payload Length
Payload Length Payload Contents
FCS 2 16-bit CRC
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