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School Radar Speed Display Sign

Effectiveness Report

BACKGROUND:

In the Fall of 1999, Fortel Communications (Fortel), located in Gilroy, CA, brought forward a proposal to manufacture a self-contained changeable message sign.  This sign would be mounted on and powered by an electrolier.  The sign has 3 modes of operation: 

1 The sign displays “SPEED LIMIT 25”

2 The sign displays “YOUR SPEED XX” (Where XX = the actual speed of the vehicle)

3 The sign displays “SPEED LIMIT 25” until it detects a vehicle exceeding 25 mph, and then switches to “YOUR SPEED XX”

Fortel had not yet manufactured the sign, but had designed it.  It was decided that the City of San José Department of Transportation (DOT) would purchase one sign for evaluation.  The Department of Transportation and the manufacturer agreed to the specifications. (The Sign Specifications follow as an appendix at the end of the report.)   

The sign would be installed with a W-65 “SCHOOL” placard above the sign, and a R-72 “WHEN CHILDREN ARE PRESENT” placard below the sign, to be in compliance with CALTRANS’ Installation C Policy noted in Chapter 10 of the Traffic Manual (Page 10-8, Section 10-03.8).

Fortel built a prototype sign, and delivered it to the chosen site in the spring of 2000.  The first sign did not meet the agreed size and weight specifications and was not allowed to be installed.  A second prototype sign was manufactured and delivered in the summer of 2000.  

As this was a prototype sign, DOT expected some updating and re-configuring of the sign would be necessary in the installation and operation of the sign. The numerous changes were quite time consuming and costly to the manufacturer.  Consequently, there was a considerable delay in the sign’s optimal performance from the date of its initial installation.  This was not entirely unexpected.

After initial testing at DOT’s Mabury Yard, which proved satisfactory, the decision was made to install the sign.  In mid-August, the sign was installed facing southbound traffic, at the intersection of Pearl and Corte de Plata (Adamo Dr.)  Initially, the sign operated satisfactorily, however the sign’s speed numeric display was considerably dimmer than the alpha display.  Further, there were a few other “bugs” in the sign as well, for instance, the sign operated correctly for about 6 weeks, then one of the LED numeric display modules ceased operation, giving only a partial reading of speeds; and the sign gave speed data for all vehicles, including those going less than 25 mph.  

Fortel re-designed the numeric display to match more closely the brightness of the alpha display, and redesigned the software to only display speeds higher than 25 mph.  Because the numeric display required a brighter module (that had yet to be manufactured) Fortel did not replace the defective display until late April 2001.

ANALYSIS:

A preinstallation study was conducted on August 8, 2000, about a week before the installation of the sign on Pearl Ave.  Speeds for both North and South directions were studied, even though the sign would only face southbound traffic.

Table 1 - Preliminary Speed Data on Pearl Avenue

	Direction
	Mean Speed
	85% Speed
	Avg. Speed
	10 mph Pace
	% in Pace

	Southbound
	37.81
	43.38
	37.94
	35-45
	68.64%

	Northbound
	36.58
	42.26
	36.47
	30-40
	67.30%


During installation, staff realized several deficiencies in the mounting hardware and in the actual operation of the sign.  DOT made the following recommendations to the manufacturer after installation:

1. The sign’s mounting system needed to be stronger. The manufacturer complied with this request.

2. The sign’s mounting system needed to be compatible with the “Octoflute” Electrolier, allowing lateral adjustment.  The manufacturer complied with this request

3. The sign switched from “SPEED LIMIT” to “YOUR SPEED” mode irrespective of what speed the detected vehicle was traveling.  DOT suggested that it read “YOUR SPEED” only when the vehicle was exceeding 25 mph.  The manufacturer complied with this request.

4. The Numeric LED Display was considerably dimmer than the Alpha Display.  DOT suggested that the displays either should be the same brightness, or should be indistinguishably different.  After several attempts, the manufacturer complied with this request.

After about 1.5 months, the Numeric Display ceased to function properly with one of the pixel modules failing.  Since the above modifications were suggested, the manufacturer delayed repair of the defective module until the repairs and the modifications could be made all at once.  This occurred in late April 2001.  Once the sign was functioning properly, another study was conducted.  

The second study was conducted on 6/15/2001.  The second study was an observational study, using the sign’s speed display as the speed indicator.  This did not take into effect vehicles that were traveling under 25 miles per hour, which would further lower the second study’s overall speeds.  The observers estimated that only very few cars did not trip the “YOUR SPEED” display. 

The observers also looked for the application of brake lights on vehicles, and observed 18-21% of vehicles applying the brakes, when the speed of the vehicle was displayed as exceeding the speed limit.  Only cars that were observed to exhibit brake lights were included, not those vehicles that merely decelerated.

Table 2 - Before and After Speeds

	Time Frame
	Mean Speed
	85% Speed
	Avg. Speed
	10 mph Pace
	% in Pace

	Before Installation
	37.81
	43.38
	37.94
	35-45
	68.64%

	After Installation
	31.96
	37
	31.5
	38-37
	75%


Subsequent to the above-mentioned vehicle speed data collection; DOT and San José Police Department’s Traffic Enforcement Unit (TEU) conducted a motorist survey. 

METHOD:

Officers from the TEU placed themselves just South of Erikson Elementary School, and using radar, flagged down motorists who were exceeding the school zone speed limit of 25 miles per hour, by ten miles over the limit (35 MPH or greater).  They gave motorists a choice: either to receive a traffic citation, or to take the time to fill out the survey.  All but one chose the survey. The officers made it clear to motorists, that any answer would not be held against them, and encouraged each motorist to answer honestly, and completely.

For the AM period, the TEU stopped motorists beginning from about 7:50 AM to 9:00 AM or about an hour before school started, when children began arriving at Erikson school, continuing until about 10 minutes after school had begun.  School began at 8:50 AM.  For the PM period, the TEU began about 10 minutes before school let out at 2:00, and continued until about 2:50 PM.

The questions and the motorists responses appear in the table below. Not all motorists answered all of the questions, so the percentages do not always add up to 100%, for each question.  The first column is the AM percentages, followed by the number of respondents.  The PM and Total columns follows the same format, with the Totals combining the numbers to the left.

Table 3 - Motorist questionnaire

	QUESTION
	AM   

          %         #
	PM    

          %         #
	TOTAL  

           %        #

	1
	Did you see the Electronic Speed Sign?
	YES
	76%      23    
	65%      30
	70%      53

	
	
	NO
	23%        7    
	33%      15
	29%      22

	2
	Did you notice “YOUR SPEED”?
	YES
	33%      16
	50%      23
	51%      39

	
	
	NO
	43%      13
	46%      21
	45%      34

	3
	Did you know that it was your car?
	YES
	46%      14
	39%      18
	42%      32

	
	
	NO
	43%      13
	39%      18
	41%      31

	4
	Did you know that it’s a school zone?
	YES
	90%      27
	93%      43
	92%      70

	
	
	NO
	10%       3
	4%       2
	7%       5

	5
	Is this sign effective?
	YES
	86%      26
	85%      39
	86%      65

	
	
	NO
	13%        4
	7%       3
	9%        7

	6
	(Speed Ranges)    
How fast did you think you were going?
  →


	<

25
	26-29
	30-32
	33-35
	36-38
	39-41
	42-44
	45-47
	48-50
	51-53
	54-56
	57-59
	60+

	
	
	7
	10
	22
	18
	6
	4
	1
	0
	0
	0
	0
	0
	0

	TOTAL MOTORISTS SURVEYED
	AM

30
	PM

46
	Total

76


*Totals may not add up to 100% for each question, as some motorists did not answer all of the questions.

Some observations from the above results:

· Most noticed the sign itself, however only just over ½ noticed their speed registered on the sign.  

· Only about ½ of the motorists who saw the sign, thought that the speed that was observed on the sign pertained to them.  This isn’t surprising, as Pearl has two lanes in each direction.  

· 9 out of 10 drivers admitted that they knew that they were in a school zone, and knew that they were exceeding the speed limit, as only 7 indicated that they thought they were going 25 mph or less.

· When asked if they thought that the sign was effective, an overwhelming majority thought that the signs were, indeed effective, which is somewhat surprising, considering that only ½ thought that the sign’s display was applying to them.

CONCLUSION:

Overall, these results are encouraging, with a 5-7 mph reduction in speeds when the sign is operating.  Currently, the signs are only planned for use in school zones, where speeds exceed 25mph. The application of this type of measure could be another tool in our Neighborhood Traffic Calming program, as it only targets those motorists, who exceed the speed limit, and is used in sensitive areas such as school zones.

RECOMMENDATION:

Further studies are planned in other locations once more signs are installed. 

An application to review the sign by the CTCDC might also be appropriate. It could, however also be considered as just another application of existing technology, commonly used by cities throughout California in the form of mobile trailers. This application, as a sign, is new application, and because it is posted with the W-65 and R-72, it could be construed as a “traffic control device” subject to review of the committee.  

Ten other units have been purchased, and a request for twenty have been included in a Safe Route To School Grant application with CALTRANS.  Select locations with the new units would be studied similar to the description above, but will include data for traffic traveling under 25 MPH.

APPENDIX

Letter to DOT From Milly Powell, Principal of Erikson School

September 11, 2001

Dear Mr. Taft,

Thank you for facilitating the installation of the “your speed is....” sign on Pearl Avenue in order to ensure the safety of the students at Erikson Academy.  The existing sign has been extremely helpful in making drivers aware of how fast they are going.  I notice cars braking as they see how fast they are going.  In additions, parents have shared that they appreciate the sign

I am requesting that the City of San Jose install another “ your speed is....” sign to monitor traffic traveling south on Pearl Avenue.  The best location would be right by the Holy Family Church.  Since I drive south every morning to get to work, I am very aware of how fast the traffic is moving.  It is extremely frightening.  Even though I slow down to about 25 miles an hour, I have drivers honk at me, tailgate, and pass on the right.  They need to be aware that they are breaking the law and threatening the lives of young children.  Last week there was an accident involving some cars that occurred close to the crosswalk.  Thank goodness, the children had already arrived and had been in class for 15 minutes!!  

Any help you can give to the community would be appreciated.  Thanks for your attention to this matter.

Sincerely,

Milly Powell

Principal

Sign Specifications:

1.0 Sign Letters; Size and Color

1.1
The letters of the sign shall consist of LED clusters.  The LED clusters shall have a minimum of 12 ea. High Output LED’s.  The letter shall be 4” wide by 6” tall.  The color shall be amber (592 nm).

1.2
The Numerals of the sign shall consist of 2 ea. 12 ¼” height. The color shall be amber (592 nm).

1.3
Overall sign dimensions are 45.5”(h) x 28”(w) x 6”(d).

1.4 Numeric digit range = 0 to 99 MPH

1.5 The sign contains a timer to be programmed to match individual school schedules, and days of operation.

2.0
Power

2.1
120vac, 240vac and 12vdc

2.2 4.9 amps, 588 kwh @ 120 vac

3.0
Radar

3.1
Low Power – 24.150 GHz (K-Band)

3.2
Part 15 Certified

3.3
No operating license required

4.0
Weight

4.1 Not to exceed 85 lbs.

5.0
Construction

5.1 Heavy duty (.090 Gauge) Welded Aluminum.

6.0
Paint

6.1 Semi-flat Black Powder.

7.0
Warranty

7.1
One Year Parts from date of purchase.

Photos of Sign Operation and Installation
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Figure 3: Close-up of Sign, Before Mounting
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Figure 4: W-65 "SCHOOL" and  R-72 "WHEN CHILDREN ARE  PRESENT" Signs





Figure 2: Sign Mounted on Electrolier, Showing Speed of Passing Vehicle





Figure 1: Sign Mounted on Electrolier, Showing Speed Limit





Figure 1: Sign Mounted on Electrolier, Showing Speed Limit
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