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Abstract 

A Toolbox of Engineering Counter measures to Reduce Red-Light Running. The Institute of Transportation Engineers (ITE) is an 
international educational and scientific association of transportation and traffic engineers and other professionals who are 
responsible for meeting mobility and safety needs. ITE makes easier  the application of technology and scientific principles to 
research, planning, functional design, implementation, operation, policy development  and management  for any mode of 
transportation by promoting professional development of members, supporting and encouraging education, stimulating research, 
developing public awareness, and exchanging professional information; and by maintaining a central point of reference and 
action. 

 

KEYWORDS – Intersections, mobility, implementation, awareness, functional, encouraging, stimulating 

 

The Problem 
One of the primary causes of crashes at signalized intersections involves a vehicle entering an intersection when the 
red signal is displayed. This type of collision occurs frequently. According to preliminary estimates by the Federal 
Highway Administration (FHWA) for 2001, the most recent year for which statistics are available, there were nearly 
218,000 red-light running crashes at intersections (1). These crashes resulted in as many as 181,000 injuries and 880 
fatalities, and an economic loss estimated at $14 billion per year. Clearly, red-light running, which is reported to be 
on the rise as with other aggressive driving behaviors such as speeding, tailgating and not stopping or even slowing 
at stop-controlled intersections, has become a national safety problem. 

Red-light running is also a complex problem. There is no simple or single reason to explain why drivers run red-
lights. There is a tendency to cite driver error-either intentional or unintentional disregard of the traffic signal. As 
will be presented in the report, red light runners are more likely to be younger than 30-years old, have a record of 
moving violations, are driving without a valid license and/or have consumed alcohol. There are elements of driver 
psychology and sociology behind the violations and any driver may be susceptible to committing a violation. There 
is also evidence that drivers may be induced into running red lights because of improper signal design or operation. 
These elements make red-light running difficult to predict and a difficult problem to solve. 
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Conventional Solutions 
As with many safety problems, the solution to the red light running problem requires a combination of 
countermeasures involving the three "E"s stakeholders-education, enforcement and engineering. Educational 
solutions start with instructing newly licensed drivers on the traffic laws and the rules regarding yellow- and red-
signal displays. They continue with public information campaigns, such as television and radio public service 
announcements, that alert the public of the red-light running problem and its crash severity consequences. 

• Since every crash involving a red-light runner involves a traffic violation, it is only natural that traffic law 
enforcement be one of the countermeasures to consider. Enforcement includes both selective police patrols, 
and more recently in some jurisdictions, automated enforcement cameras. Traditionally, police enforcement 
involves targeted enforcement of red-light violations at intersections with a high number of violations 
and/or crashes. However, this type of enforcement is labor intensive and therefore costly, and it can be 
hazardous, providing only short-lived effectiveness. 

In some jurisdictions across the country, automated enforcement systems, which use vehicle sensors and cameras to 
automatically identify a red-light runner and subsequently issue a citation, are being used to reduce these violations. 
Based on a recent synthesis of literature related to the safety impacts of automated enforcement programs, these 
systems do reduce the incidence of red-light violations and can improve intersection safety, not only at the 
intersections where they are installed but at others within their influence area (2). While neither thoroughly 
conclusive nor consistent for all intersections, these systems tend to reduce angle crashes (those that most often 
result from red-light running violators) to a larger extent than the increase in rear-end crashes that may be 
experienced. Overall intersection safety improvement is realized because angle crashes are usually more severe than 
rear-end crashes, resulting in injury and/or fatality. Nonetheless, these systems have come under scrutiny and 
criticism for a number of reasons related to privacy and fairness. With regard to the latter, they "catch" all types of 
red-light runners, some who violate the signal intentionally, but others who enter on red unintentionally. This may 
be attributed, in part, to deficiencies related to the design and/or operation of the intersection. 

Numerous reports and anecdotal evidence from around the United States and the world, suggest that there are a 
number of engineering features of intersections that contribute to red-light running. For example, yellow change 
intervals can be set so low that they trap motorists into running red-lights. At intersections with limited sight 
distance to the signals, it can be difficult for a motorist to see the signals in enough time to avoid running the red-
light. Since engineering deficiencies such as these can contribute to red-light running, correcting and implementing 
other engineering countermeasures minimize the extent of red-light running and can sometimes obviate the use of 
automated-enforcement systems. 

 

Objective of Report 
The objective of our report is to use ultrasonic waves to make intersections safer to the extent that road accidents at 
crossings and red lights are reduced to a considerable extent. The manner through which we wish to lay this forward 
is very much similar to our present day parking sensors which assist drivers to park their vehicles and also some 
inference has been derived from Design and study of ultrasound-based automatic patient movement monitoring 
device for quantifying the intrafraction motion during teletherapy treatment 

A General Overview of the Working Of Ultrasonic Sensors 

Ultrasonic sensor 
 

Ultrasonic sensors (also known as transceivers when they both send and receive, but more generally 

called transducers) work on a principle similar to radar or sonar which evaluates attributes of a target by 

interpreting the echoes from radio or sound waves respectively. Ultrasonic sensors generate high frequency sound 

waves and evaluate the echo which is received back by the sensor. Sensors calculate the time interval between 

sending the signal and receiving the echo to determine the distance to an object. 
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This technology can be used for measuring wind speed and direction (anemometer), tank or channel level, and speed 

through air or water. For measuring speed or direction a device uses multiple detectors and calculates the speed from 

the relative distances to particulates in the air or water. To measure tank or channel level, the sensor measures the 

distance to the surface of the fluid. Further applications include: humidifiers, sonar, medical 

ultrasonography, burglar alarms and non-destructive testing. 

Systems typically use a transducer which generates sound waves in the ultrasonic range, above 18,000 hertz, by 

turning electrical energy into sound, then upon receiving the echo turn the sound waves into electrical energy which 

can be measured and displayed. 

The technology is limited by the shapes of surfaces and the density or consistency of the material. Foam, in 

particular, can distort surface level readings.[1] 

Transducers 

 

 

Sound field of a non focusing 4 MHz ultrasonic transducer with a near field length of N = 67 mm in water. The plot 

shows the sound pressure at a logarithmic db-scale. 

 

 

Sound pressure field of the same ultrasonic transducer (4 MHz, N = 67 mm) with the transducer surface having a 

spherical curvature with the curvature radius R = 30 mm 

An ultrasonic transducer is a device that converts energy into ultrasound, or sound waves above the normal range of 

human hearing. While technically a dog whistle is an ultrasonic transducer that converts mechanical energy in the 

form of air pressure into ultrasonic sound waves, the term is more apt to be used to refer to piezoelectric 

transducers or capacitive transducers that convert electrical energy into sound. Piezoelectric crystals have the 

property of changing size when a voltage is applied, thus applying an alternating current (AC) across them causes 

them to oscillate at very high frequencies, thus producing very high frequency sound waves. 

The location at which a transducer focuses the sound can be determined by the active transducer area and shape, the 

ultrasound frequency, and the sound velocity of the propagation medium. 

The example shows the sound fields of an unfocused and a focusing ultrasonic transducer in water. 
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Since piezoelectric crystals generate a voltage when force is applied to them, the same crystal can be used as an 

ultrasonic detector. Some systems use separate transmitter and receiver components while others combine both in a 

single piezoelectric transceiver. 

Non-piezoelectric principles are also used in construction of ultrasound transmitters. Magnetostrictive materials 

slightly change size when exposed to a magnetic field; such materials can be used to make transducers. A capacitor 

microphone uses a thin plate which moves in response to ultrasound waves; changes in the electric field around the 

plate convert sound signals to electric currents, which can be amplified. 

Use in industry 

Ultrasonic sensors are used to detect movement of targets and to measure the distance to targets in many automated 

factories and process plants. Sensors with an on or off digital output are available for detecting the movement of 

objects, and sensors with an analog output which varies proportionally to the sensor to target separation distance are 

commercially available. They can be used to sense the edge of material as part of a web guiding system 

Ultrasonic sensors are gaining popularity in a number of uses including ultrasonic people detection and assisting in 

autonomous UAV navigation. 

Because ultrasonic sensors use sound rather than light for detection, they work in applications where photoelectric 

sensors may not. Ultrasonic are a great solution for clear object detection, clear label detection [2] and for liquid level 

measurement, applications that photoelectric struggle with because of target translucence. Target color and/or 

reflectivity don't affect ultrasonic sensors which can operate reliably in high-glare environments.[3] 

Other types of transducers are used in commercially available ultrasonic cleaning devices. An ultrasonic transducer 

is affixed to a stainless steel pan which is filled with a solvent (frequently water or isopropanol) and a square wave is 

applied to it, imparting vibration energy on the liquid. 

Nowadays ultrasonic sensors are widely used in automotive applications for park assist technology. 

RF Safe-Stop shuts down car engines with radio pulse 
A British company has demonstrated a prototype device capable of stopping cars and other vehicles using a blast of 
electromagnetic waves. 

The RF Safe-Stop uses radio frequency pulses to "confuse" a vehicle's electronic systems, cutting its engine. 

Radio pulse 
At one end of a disused runway, E2V assembled a varied collection of second-hand cars and motorbikes in order to 
test the prototype against a range of vehicles. 

In demonstrations seen by the BBC a car drove towards the device at about 15mph (24km/h). 
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As the vehicle entered the range of the RF Safe-stop, its dashboard warning lights and dials behaved erratically, the 
engine stopped and the car rolled gently to a halt. Digital audio and video recording devices in the vehicle were also 
affected. 

"It's a small radar transmitter," said Andy Wood, product manager for the machine. 

"The RF [radio frequency] is pulsed from the unit just as it would be in radar, it couples into the wiring in the car 
and that disrupts and confuses the electronics in the car causing the engine to stall." 

He did not provide other specifics. However, the Engineer magazine has reported the device uses L- and S-band 
radio frequencies, and works at a range of up to 50m (164ft). 

Possible Techniques through Which the Desired Objective Can Be Achieved 

• Using the RF safe stop which involves using the "The RF [radio frequency] is pulsed from the unit just as it 
would be in radar, it couples into the wiring in the car and that disrupts and confuses the electronics in the 
car causing the engine to stall. “in a similar fashion we intend to use this system at red lights so that as soon 
as the signal is red all the cars within 100 metres of the track in that particular direction and along that 
particular track gradually come to a halt ,this will insure that unwanted accidents due to jumping of lights 
are avoided . 

• Another possible technique in order to insure that vehicles do halt at the lights whenever necessary is to use  
the technology which makes use of ultrasonic waves employing ultrasonic transmitters and receivers ,as 
soon the signal would be red all the cars in the close viscidity of the road would be made to come to a halt 
,we wish to install transmitters which would direct the ultrasonic waves along the length of the track and 
there would a receiver fitted in each car which would detect the signal and convert it into an electrical 
impulse which would further be amplified and after going through a series of transformations it would 
activate a light buzzer immediately after which its brakes would be activated. 
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