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TELEMETRICS 

 Telemetrics is a technology that involves the automatic measurement 
and transmission of data from remote sources.  

 The process of measuring data at the source and transmitting it 
automatically is called telemetry. 



WHAT DATA IS COLLECTED? 

Data and information on traffic are the foundation 
to many highway and transportation functions.  
 Volume of Traffic 

 Vehicle Classification 

 Vehicle Speed 

 Vehicle Weight 



WHY DO WE COLLECT TRAFFIC DATA? 

 Federal Legislation  
 Federal Highway Administration (FHWA) under United States Code of Federal Regulations 

(CFR) title 23, 420.105(b), which requires States to provide data that supports FHWA’s 
reporting responsibilities to Congress and to the public. 

 Traffic data reported under this Federal regulation is submitted as part of the annual 
Highway Performance Monitoring System (HPMS) report from each State.  

 MAP-21 – Major Focus on Performance Measurement 
 Supports Monitoring and Analysis for: 

 

 • Highway/Bridge Design 
• Asset Management 
• Performance Management 
• Traffic Forecasting & 

Modeling 
• Safety Analysis 

 
 
 
 

 

• Maintenance Activities 
• Traffic Operations 
• Environmental Analysis 
• Finance 
• Engineering Economics 

 



TRAFFIC MONITORING DATA COLLECTION METHODS  

 

There are two general methods used to collect traffic data: 
 

 Manual – Refers to visually observing number, classification, vehicle occupancy, turning movement 
counts, or direction of traffic. Methods include using tally sheets or electronic counting boards.  

 

 Automatic – Refers to the collection of traffic data with automatic equipment designed to 
continuously record the distribution and variation of traffic flow in discrete time periods (e.g. by 5 
min., 15 min., hour of the day, day of the week, and month of the year from year to year). 
Automatic methods may include both permanent and portable counters.  

 



MANUAL COUNTS 

 Typically used in places where equipment will not work. 

 Counting vehicle turning movements or vehicle occupancy are good 
examples. 





AUTOMATIC COUNTS 
ATR Cabinet 

Class/Speed Site Weigh-in-Motion Site 

Radar Unit 

ITS Cameras 



AUTOMATIC TRAFFIC RECORDER 

 Volume Only 
 Inductive Loop 

 3-Class and Speed  
 Inductive Loops 

 13-Class and Speed 
 Piezo 

 Inductive Loop 

 Combinations 

 PLP 

 LPL  

 

 

 

Piezo 



AUTOMATIC TRAFFIC RECORDER LOCATIONS 

174 Current 
 
Plan to Expand 

Volume Only 42 
 
3-Class/Speed 62 
 
13-Class/Speed 70 



AUTOMATIC TRAFFIC RECORDERS 

 Most basic function of highway planning and management 

 Provide Continuous Traffic Count Data 

 Understand DOW and Monthly Changes in Travel 

 Data used to facilitate the expansion of short-term manual and portable 
counts to AADT. 

 Aid in Calculating Statewide VMT 

 Highway Performance Monitoring System Reporting 

 

 



WEIGH IN MOTION 
• WIM devices capture and record 

axle weights and gross vehicle 
weights 

• Capable of measuring moving 
vehicles 

• More efficient 
• Allows bypass of static scales 
• Same Principle Hardware as 13-

Class 
• Need Two Piezos and One Loop 

 
 

40 Sites 



WIM 



• Count 
• 3-Class 
• Speed 



INTELLIGENT TRANSPORTATION SYSTEMS 

 http://www.iowadot.gov/i-235/tripguide_info.htm 

 TripGuide covers  
 62 miles of roadway in the DSM Metro 

 43 CC TV Cameras 

 Planned 68 Wavetronix SmartSensors 

 Integrated with 511 Website 

 Will provide color coded traffic flow map 

 Originally developed to deal with traffic congestion during I-235 reconstruction 







TRAFFIC DATA FROM ITS UNITS 

Des Moines 
 Collect volume only data from ITS sites 
 Wavetronix connects to ADR for data storage 
 Ability to collect the data in intervals of our choosing 
 
Iowa City, Cedar Rapids, Council Bluffs, Waterloo and Davenport 
 We only get data from the Des Moines sites at this time 
 Feds require continuous measurement 
 Other ITS sites do not always provide continuous measurement 
 Data formatting (e.g. speed bins) is also an issue 

 Feds have certain requirements for reporting 



STOPWATCH+ BY PEEK 

 SAFETEA-LU Real Time System Management 
Information Program 
 Requires all States to monitor, in real time, traffic and 

travel conditions of major highways. This information will 
be shared to improve security of the surface 
transportation system, address congestions problems, 
support improved response to weather events and 
incidents and facilitate national and regional highway 
traveler information. 

 Real-time traffic speed data integrated with 
existing hardware 

 All current ATR Stations upgraded by end of 2013 
 Eventually Integrated with 511 Website 

 



QUADRENNIAL COUNT PROGRAM 
 The state is divided into four zones as shown 

in the map.  
 Each year a quarter of the state is selected for 

collection of traffic counts.  
 The counties, which are hatched, are chosen 

in a cycle for complete counts, which includes 
the secondary roads and the counts for only 
the primary roads are collected in the 
remaining counties in the zone.  
 Thus, for primary (principal) roads, a data collection 

cycle is completed once every four years (one 
quarter of the state is counted every year). 
Secondary (non-principal) roads are counted only 
every eight years. 

 Count data is made available in a variety of 
formats.  



QUADRENNIAL COUNT PROGRAM 

 Pneumatic Hoses and Counters 

 Peek Traffic Counters 



TRADAS  
TRAFFIC DATA SYSTEM 

 What it is…. 
 Comprehensive traffic data collection management, quality control and analysis 

software from Chaparral Systems Corporation. 
 Oracle Database 
 Meets AASHTO guidelines 
  Used by 15 other states 

 
 Benefits 

 Oracle interface 
 Move away from Mainframe 
 Access to turning movements for other offices 
 Easier to get data into HPMS 
 Off the shelf analysis tools 

 



TRADAS DATA OUTPUT EXAMPLES 

 



TRAFFIC BOOK 

Presenter
Presentation Notes
Biennial Traffic Report
Used by Fed, State, Local governments to determine highway needs, construction priorities, route locations and environmental studies
Local governments use the data for development plans and proposed land use changes
Data derived from 8,000 count locations during the last 4 years
Normalized to AADT




TRAFFIC BOOK 



STRIP MAPS 



CITY/COUNTY TRAFFIC MAPS 



CITY/COUNTY TRAFFIC MAPS 



CITY/COUNTY TRAFFIC MAPS 



CITY/COUNTY TRAFFIC MAPS 



CITY/COUNTY TRAFFIC MAPS 



GIMS TRAFFIC 



GIMS TRAFFIC 



MONTHLY ATR REPORTS 

Presenter
Presentation Notes
Hourly data is converted to a monthly average daily traffic (MADT) for each site.
The MADT for all sites in each system is summed and compared to the previous year to calculate the percent change in traffic.
The percent change is applied to the vehicle miles of travel (VMT) for the previous year to get the current monthly VMT.
Site must have one year of data before it can be used to calculate travel trends.



HISTORICAL MONTHLY TRENDS 



INTERSTATE TRAFFIC TRENDS 



PRIMARY ROUTE TRAFFIC TRENDS 



STATE TRAFFIC TRENDS 



VMT REPORTS 



VMT REPORTS 



RURAL INTERSTATE SPEED REPORTS 



% OVER SPEED LIMIT REPORT 



TURNING MOVEMENT DIAGRAMS 



TRADAS TIE TO  
LINEAR REFERENCING SYSTEM 

 Both systems in Oracle 

 Traffic count locations are being populated using transport links and 
nodes  

 117,000 Recorder sites (from 20 yrs) 

 6,000 Manual Count sites 

 Tie will ease integration of traffic data with other agency data. 

 



AXLELIGHT 
 AxleLight – non-intrusive laser axle sensor system. First permanent 

installation in the country. 
 Simplified Installation and Maintenance 

 Roadside cabinet 
 Close to the ground (ankle height) 
 Easy access 

 Sensors 
 Infrared axle sensor (non visible) 
 Parallel beams ~ 10 feet apart  
 Capable of vehicle classification, length, speed, etc. 
 Detects axles in 1 to 4 lanes 

 Safety 
 No equipment required in or on the highway 
 No lane closures 

 Power 
 Initially powered by solar panel 
 Most of Iowa’s ATR’s are powered by solar,  2 by direct electricity  
 Augmented solar with the wind turbine. 

 



Turned out AxleLight needed 
more power than the solar and 
battery could provide. Direct 
power was needed.  



AXLELIGHT OBSTACLES AND SOLUTIONS 



AXLELIGHT OBSTACLES AND SOLUTIONS 



AXLELIGHT OBSTACLES AND SOLUTIONS 



AXLELIGHT OBSTACLES AND SOLUTIONS 



AXLELIGHT 
OBSTACLES AND 
SOLUTIONS 



TIRTL 
 Purchased in June 2008 to use as a permanent installation. 
 Captures traffic volumes, speed and classification. 
 High tech cabinets in Jersey barrier. 
 No success in getting a functioning system 
 Poor technical support which created rising installation costs. 

 Project scrapped with lawsuit for refund 



TIRTL 



TRAFFIC MONITORING DATA USES 
 

Presenter
Presentation Notes
Roles We Play

Planning     �Traffic data — AADTT, AADTT, K, D, F…
Transportation improvement Program (TIP) and Statewide Transportation Improvement Program (STIP)
Travel Demand Modeling – model buildup and calibration
# of travel lanes needed Congestion level – both existing and future conditions

Preliminary Engineering and National Environmental Policy Act �Traffic data — AADTT, AADTT, K, D, …
# of travel lanes needed
# congestion level – both existing and future conditions
Pavement design – truck data
Lane width Curvature
Grade
highway noise (TNM) – AADTT, peak hour factor, truck data
Air Quality (MOVES…)

Preliminary Engineering and NEPA
Traffic data — AADT, AADTT, K, D, …
# of travel lanes needed
congestion level – both existing and future conditions
pavement design – truck data
lane width
Curvature
grade ….
project level conformity determination ( air quality)
Final noise wall design and refinement 

Right of Way�Project needs and justification from a traffic standpoint in the event of litigation or any court proceeding.

Construction
Maintaining traffic during construction – one of the most challenging aspect of upgrading existing roadway facilities. 

Operations �Signal timing, optimization and synchronization
Turn lane needs assessment – special counts
Traveler's information system (ITS)
Safety/Performance – speed









WHAT’S AHEAD? 
 Evaluating new technology to improve the data quality and create a 

safer environment for installation and maintenance. 
 Seek other feasible methods for conducting manual and recorder 

counts. 
 Add to the ATR and WIM Systems 
 Utilization of ITS data. 
 Complete the move of traffic data to an Oracle database. 
 Continue to use of  the Linear Referencing System to improve the 

collection process and create the ability for more potential customers 
to utilize traffic data. 

 



SOURCES 

 FHWA Office of Highway Policy Information - 
http://www.fhwa.dot.gov/policyinformation/ 

 Traffic Monitoring Guide - http://www.fhwa.dot.gov/ohim/tmguide/ 

 TRADAS (TRAffic DAta System) – Chaparral Systems Corporation - 
http://chapsys.com/index.html 

 TripGuide - http://www.iowadot.gov/i-235/tripguide_info.htm 

 IowaDOTMaps - http://www.iowadot.gov/maps// 

 

http://www.fhwa.dot.gov/policyinformation/
http://www.fhwa.dot.gov/ohim/tmguide/
http://chapsys.com/index.html
http://www.iowadot.gov/i-235/tripguide_info.htm
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