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The SmartSensor HD as an Automatic Traffic Recorder

The Wavetronix SmartSensor HD can be used as an automatic traffic recorder (ATR) in the process of gathering, storing and 
analyzing traffic data. In this process, the data is first collected by the SmartSensor HD and stored in the sensor’s internal, non-
volatile memory. The data is then downloaded and put into an Excel spreadsheet for plotting and further data analysis. The flow of 
this entire process is shown below in Figure 1.

Since no communications infrastructure is required in this system, the process described in this application note is suitable for use 
at temporary or permanent sensor stations.
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Figure 1 – Data Flow from the SmartSensor HD to an Excel Spreadsheet

Automatic Traffic Recorders
ATRs are an invaluable tool in the field of transportation planning. Whether used for continuous monitoring at a permanent location or 
temporary collection via a portable trailer, ATRs provide baseline vehicle data critical to analysis of multi-modal transportation propositions.

Key baseline data for planning analysis includes:
 ˽ Traffic counts
 ˽ Vehicle classification
 ˽ Spot speeds

Traffic count data is necessary for many of the following reasons: 
 ˽ To appropriate transportation project funding.
 ˽ To compute accident rates and vehicle miles traveled.
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 ˽ To evaluate air-quality impacts of motor vehicle travel.
 ˽ To estimate trends to plan for future demand.
 ˽ To calculate travel times of alternate routes.
 ˽ To design transportation channels, structures, geometry and signalization.

Spot speeds and vehicle classification of count data are necessary to refine the analysis in several areas, such as structural design of 
pavements and bridges, congestion impacts on air quality and user costs associated with travel time and fuel consumption.

The accuracy, consistency and reliability of baseline traffic data is crucial because of the long-term impact that transportation plan-
ning decisions have on the development of our local, regional and national communities. High-definition ATRs like the Smart-
Sensor HD provide accurate lane counts, reliable vehicle classification and accurate per-vehicle speeds in order to establish a solid 
baseline for decisions. 

The SmartSensor HD can be used as a non-intrusive ATR station with multi-lane and auto-configuration capabilities that provide 
planning agencies with a unique opportunity to increase the sample size of their baseline data at a reduced cost. In some cases, 
planning and operations departments can share the same SmartSensor HD ATR station to further increase the cost-benefit ratio 
to the public.

SmartSensor HD Deployment
The SmartSensor HD with either a permanent or temporary sensor site can be used as an ATR. The top drawing in Figure 2 shows 
the SmartSensor HD in a temporary deployment on a trailer. In this scenario, the sensor is powered by a rechargeable 12 volt lead-
acid battery. Since a SmartSensor HD unit consumes less than 9 W in all weather conditions, a 75 to 100 amp-hour deep-cycle 
battery should be sufficient for 48-hour studies. The battery will need to be recharged between monitoring periods, or it can be 
continuously charged using a solar panel system.
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Figure 2 – SmartSensor HD Installation
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The bottom drawing in Figure 2 shows the SmartSensor HD in a permanent installation. Serial communication to the sensor is 
available in the pole-mount cabinet shown in the drawing. A Wavetronix preassembled Click cabinet is recommended for this 
application. The cabinet will provide surge protection, AC to DC power conversion and terminal blocks for cable termination. If 
a communications infrastructure is available, the Click product line provides a number of communication options for integrating 
into existing infrastructures.

SmartSensor HD Internal Storage
The SmartSensor HD was designed with features that facilitate onboard data storage and traffic studies. First, the sensor is 
equipped with a real-time clock powered by super capacitors that will continue providing power even when power is not supplied 
to the sensor. This clock provides an accurate time base that is used to timestamp the data as it is collected by the sensor. 

Second, the sensor was designed with a large amount of internal memory. This memory is non-volatile and thus stored data will not 
be lost if the sensor loses power. The number of interval data records that can be stored on the sensor varies with both the number 
of lanes that are configured and the number of classification bins and speed bins that are configured. Table 1 gives some onboard 
storage capacity examples:

Interval Lanes & Approaches Bins Onboard Storage Capacity
Class Speed Data Records Days

20 sec 4 4 0 74872 17

20 sec 8 4 0 41216 9

20 sec 12 4 0 28448 6

20 sec 4 4 10 41219 9

20 sec 8 4 10 21672 5

20 sec 12 4 10 14728 3

15 min 4 4 0 74872 780

15 min 8 4 0 41216 429

15 min 12 4 0 28448 296

15 min 4 4 10 41219 429

15 min 8 4 10 21672 226

15 min 12 4 10 14728 153

1 hour 4 4 0 74872 3120

1 hour 8 4 0 41216 1717

1 hour 12 4 0 28448 1185

1 hour 4 4 10 41219 1717

1 hour 8 4 10 21672 903

1 hour 12 4 10 14728 614

Table 1 – Onboard Storage Capacity

Third, the SmartSensor HD includes a rich set of interval data. Besides volume counts, average speed and occupancy, the sensor 
also stores 85th percentile speed, average headway, average gap, counts in up to eight length-based classification bins, counts in up 
to 15 speed bins and counts by direction of travel.

See the Data Storage & Download section and the Bin Definitions section of Chapter 8 in the SmartSensor HD User Guide for 
details on how to configure the storage of interval data.



The SmartSensor HD as an Automatic Traffic Recorder

4www.wavetronix.com

Data Download Using SSM HD
Once the sensor has stored the data to be analyzed, the data is downloaded to a text file using SmartSensor Manager HD. This 
process is described in the Data Storage & Download section in Chapter 8 of the SmartSensor HD User Guide. As shown in Figure 
3, this text file is user readable and contains all the interval data that the sensor is configured to store. 

__________________________________________________________________________________________________________________________________
#          |        | Occu- |       |  85%  |              Class Count              |         |       |                     |   
#          |        | pancy | Speed | Speed |_______________________________________|         |       |    SENSOR TIME      |____
# NAME     | VOLUME |  (%)  | (MPH) | (MPH) | C1 | C2 | C3 | C4 | C5 | C6 | C7 | C8 | HEADWAY |  GAP  | YYYY-MM-DD HH:MM:SS | SP1
#          |        |       |       |       | 10 | 20 | 30 | 255|    |    |    |    |         |       |                     |  5
################################################################################################################################
  LANE_01        3     23.3    46.7    40.0    0    3    0    0    -    -    -    -      1.6      1.3   2008-04-02 16:52:49     3
  LANE_02        3     23.3    46.7    40.0    0    3    0    0    -    -    -    -      1.6      1.3   2008-04-02 16:52:49     3
  LANE_03        4     28.6    50.0    60.0    0    4    0    0    -    -    -    -      1.2      0.9   2008-04-02 16:52:49     4
  LANE_04        3     20.6    53.3    60.0    0    3    0    0    -    -    -    -      1.6      1.3   2008-04-02 16:52:49     3
  LANE_05        3     20.6    53.3    60.0    0    3    0    0    -    -    -    -      1.6      1.3   2008-04-02 16:52:49     3
  LANE_06        3     20.6    53.3    60.0    0    3    0    0    -    -    -    -      1.6      1.3   2008-04-02 16:52:49     3
  APPR. 1       10     75.2    48.0    70.0    0   10    0    0    -    -    -    -      0.5      0.1   2008-04-02 16:52:49    10
  APPR. 2        9     61.8    53.3    70.0    0    9    0    0    -    -    -    -      0.5      0.2   2008-04-02 16:52:49     9

Figure 3 – Interval Data in Text File

Importing Data into Excel Using DataExpress
Wavetronix distributes the software application DataExpress as freeware to aid traffic professionals in importing SmartSensor 
interval files into Excel. This application allows you to load a text file and select which of the data in the file should be imported 
into Excel (see Figure 4).

Before loading the data into Excel, the intervals can be aggregated into larger intervals. For example, if the original file contained 
5-minute intervals, then DataExpress could aggregate the data into 15-minute, 60-minute, 6-hour, 12-hour, 24-hour, 7-day or 
1-month intervals. This feature is needed when the text file contains a very large amount of data that would be too cumbersome to 
work with in Excel. By aggregating the intervals, the amount of data can be reduced before creating an unmanageable Excel file. 
When using the 2007 version of Excel, DataExpress will also create plots of the volume, speed and occupancy data. 

Once the data has been imported into Excel, the traffic professional now has all the data analysis tools of Excel available for view-
ing and manipulating the data.

Figure 4 – DataExpress Facilitates Importing Data Into Microsoft Excel
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