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WORKING GROUP TECHNOLOGY ASPECTS

QUESTIONNAIRE ON ROAD SENSOR NETWORK


1. Background
At the AWG-15 meeting, it was agreed to survey the usage of road sensor network in Asia-Pacific 
region.
RSN (Road Sensor Network) means a specific type of wireless sensor network which is installed at the road for ITS applications. Road sensors may be loop detector, magnetic sensors, radar and 
CCTV camera.  These are used for vehicle motion detection, traffic status monitoring and weather 
conditions, and so on. 
Loop detectors are currently used and reliable technology for vehicle detection, which has high cost in maintenance. However, magnetic sensor network will be a new technology for vehicle detection,
which has lower cost in installation and maintenance. And CCTV camera is currently used 
technology for road situation monitoring, vehicle plate number detection, which has a lower 
performance in bad weather condition. Radar is a reliable technology for vehicle speed detection 
and object ranging in bad weather condition. Thus, sensor fusion of road radar and CCTV will 
provide more accurate and reliable technology.  Concept of RSN is shown in Fig. 1.
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Fig. 1 	Concept of RSN

[bookmark: _GoBack]Road radars and magnetic sensor network are related to radio spectrum and standardization. 
However, CCTV camera is not related to that. The attachment of this questionnaire shows one 
example of Road Sensor Network (RSN) Technology.

2. Purpose of Survey
This survey is to collect information of current utilization and future plan on road radar and 
magnetic sensor network in APT countries.  The result of this survey will be used to develop a 
report of utilization and future plan on RSN in APT countries.


3. Timetable
	Meeting
	Date
	Work to be Completed

	AWG-16
	March 2014
	· Responses to questionnaire and preparation of draft Report.

	AWG-17
	September 
2014
	·  Collect additional responses and finalize the Report
· Consideration of input contribution for ITU-R SG5 WP5A




Attachment: 	Road Sensor Network (RSN) Technology in Korea	







Questions


Question 1: What frequency band(s) is/are used for road sensor network in your country as of 
2013 ? 

Question 2: What frequency bands are allocated for road sensor network technology on your 
frequency allocation table in your country?

Question 3: Which technologies and/or standards is/are being used in the frequency band(s) 
mentioned in Question 1?  (For example, such as ZigBee)

Question 4: If above question 1 and 2 were answered, would you provide the summary 
of technologies and/or standards used in the frequency band(s) mentioned in Question 1 and 2? 

Question 5: If above question 1, 2 and 3 were answered, would you provide the summarized 
current status of application deployment used in the frequency band(s) mentioned in Question 1 
and 2?  (For example, parking management system, road condition detection system) 


Answers to Questions 1, 2, 3, 4 and 5:

	Frequency Band(MHz)
(Q1, Q2)
	Technology/ 
Standard
(Q3, Q4)
	Application
(Q5)
	Deployment or plan
Year(Q5)
	Other
Comment

	
	
	
	
	

	
	
	
	
	




Question 6: In addition to the answers above, would you provide the future plan for the designation of ITS frequency band(s)?

Answer to Question 6: 
 
	Frequency Band(MHz)

	Technology/ 
Standard

	Service

	Deployment or plan
Year
	Other
Comment

	
	
	
	
	




_________________
	Contact:
	Satoshi (Sam) Oyama	
ARIB, Japan
	Email: s-oyama@arib.or.jp
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RSN Concept

		RSN means a specific type of wireless sensor network which is installed at road for ITS applications

		Sensor Types : Magnetic Sensor, Radar, CCTV

		ITS Applications : vehicle motion detection, road traffic detection, road situation monitoring(unexpected events), weather condition monitoring 



Road Sensor Network
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		Loop detector is currently used and reliable technology for vehicle detection, which has high cost in maintenance

		Magnetic sensor network will be new technology for vehicle detection, which has lower cost in installation and maintenance    



		CCTV camera is currently used technology for road situation monitoring, vehicle plate number detection, which has a lower performance in bad weather condition

		Radar is a reliable technology for vehicle speed detection and object ranging in bad weather condition. Thus, sensor fusion of road radar and CCTV will provide more accurate and reliable technology. 



RSN Technologies

Road Sensor Network
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		Project Name : U-TSD(Ubiquitous Traffic Sensor Device) Development 

		Research Goal : USN(Ubiquitous Sensor Network) technology to detect road situation such as traffic flow, vehicle speed and seizure time for ITS applications

		Investigator : ETRI

		Duration : 2007 ~ 2013  





   





         



 

U-TSD Project



Merging  

Congest

Speed     

Jamming

Jamming

Overview  
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		System Configuration 				



     - Sensor Node : vehicle’s moving detection and packet transmission 

     - Relay Node : packet relay between Sensor Node and Sink Node 

     - Sink Node : traffic information generation 

     - Agent : Traffic Operation Center 

   





         



 

U-TSD Project

System Architecture  
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		System Performance











		Communication Specification



















         



 

U-STD Project

		Conditions		Performance 

		Moving Vehicle		More than 95%

		Operation Time 		More than 5 years



		Parameter		Value 

		Center Frequency		2.4 GHz

		Bandwidth		5 MHz/CH

		Modulation		OQPSK 

		Data Rate 		250 Kbps

		TX Power 		0~10 dBm



System Specification.  
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		System Installation



	- Sensor Node : mounting in the center of lane after hole cutting

      - Relay Node : mounting in the road pole, battery powered

      - Sink Node : mounting in the road pole, AC powered and networking

      - Agent : traffic operation & maintenance center  



		 Test Result



	

         



 

U-TSD Project

		Parameter		Test Result

		Traffic Flow(%)		More than 95

		Vehicle Speed(%)		More than 97

		Seizure Rate(%)		More Than 93 



Field Test and Result    
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		USN based Vehicle Detection System 



      -  specify communication protocol between Sink Node to Agent 

      -  vehicle detection and speed information by magnetic  sensor module

         



 

U-TSD Project

TTA Standard 
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		Project Name : Road Situation Detection Radar Development 

		Research Goal : Road accident prevention and efficiency improvement by using Ka-band(34~35GHz) road radar to detect road hazardous warning (falling rocks, breakdown vehicle, surface condition, reverse driving, etc.) and providing  road situation to drivers and operators. 

		Investigator : MetaBuild Corp

		Duration : 2008 ~ 2014  





         



 

Road Radar Project

Overview  
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		System Performance



     









		Radar Specification 



     

   





         



 

Road Radar Project

		Conditions		Detection Probability(%) 

		Fixed		Vehicle 		100%

		Falling Object		95%

		Moving 		Vehicle’s Position		99%( less than 1 m error)

		Vehicle Speed		99%(10~ 200Km/h, less than 1.5 km/h error)

		Reverse Driving 		100%



		Parameter		Performance

		Center Frequency		34.5 GHz

		Bandwidth		300 MHz

		Type		Pulsed Doppler 

		Wave Form		LFM(Linear FM) 

		TX Power 		200 mW (23 dBm)



System Specification  
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Road Radar Project
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Conclusions 

		I introduced  RSN concept and research projects : U-TSD and Road Radar Technology in Korea

		RSN may be defined as road specific sensor network 

		Loop Detector and CCTV camera is widely used RSN, which doesn’t have RF spectrum issues

		RF sensors and 34GHz Road Radar  is a new and emerging RSN, which needs RF spectrum and standardization

		I propose that we will survey the use on magnetic sensor and road radar for ITS applications in APT countries  
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