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Road Condition Measurement using Radar Cross Section of Radar
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Abstract

Smart Highway is a next generation highway that significantly improves a traffic safety, reduces incidence of traffic accidents,
and supports intelligent and convenient driving environments so that drivers can drive at high speeds in safety. In order to
implement smart highway, it is required to gather a large amount of data including conditions of a road and the status of
vehicles, and other useful data. To provide situation information of highway, it has been gathered traffic information using
optical sensors(CCTV, etc.). However, this technique has problems such as the problem of information gathering, lack of
accuracy depending on weather conditions and limitation of maintenance. It needs radar system which has not effect on
environmental change and algorithm processing technique in order to provide information for a safety driving to driver and car.
In this paper, it is used radar with 94GHz to test performance of a road surface and developed radar system for detecting test.
And we compared and analyzed a performance of data acquired from each radar through computer simulation.
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Fig. 1. Road condition radar system
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Fig. 2. Road condition radar transceiver interface
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Fig. 3. Radar signal processing architecture
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Table 1. Antenna size for detection range and the
number of lanes

- ~ Maximum Detection Range lkm

. 1-lane35) | 3.55m

- 2-lane(7m) | 17m
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Table 2. 9.4GHz experimental radar specification

. Division __ Secifications
1 Frequency 9.4GHz
| Amtenna Power +10dBm(10mW)
| Range ) 1.8m/3.6m/72m
' PRF 12, 18, 144, 216, 288Hz
f Pulse width | ~_1ns, 2ns, 5ns
_ Range resolution | 15cm(max)

Beam width(3dB) 6 deg.

Antenna Gain | 27dB(typical)
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Table 4. 345GHz radar system specification

. Parameter . OSpecification
 Frequency | 345GHz(Ka-band) |
. PeakPower | 100mW |

 Bandwidth | 150MHz

Type Pulse Doppler

__ sampling rate | __200MHz
. bulse Width .~ 66/ms
;- Range resolution ‘ Im @ lkm t;
__ velocity resolution | 16km/h(046m/s) |
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