Driver Reaction Time
Background:

A pedestrian steps off of the curb and is struck by a car after he takes a few steps into the roadway.  This is a common traffic accident that is investigated by police officers many times each year.  There are several issues that are the focus of the officer’s investigation, including


1.  the speed of the vehicle


2.  the time available to take evasive action (reaction time)


3.  time-distance relationship of the pedestrian and the vehicle


4.  visibility of the operator and pedestrian

Perception-reaction time (PRT) – the time that elapses between the time that the operator of the vehicle sees the pedestrian and the time when an action (braking or steering) is initiated to avoid the pedestrian.  There is a range of times generally agreed upon by experts as “normal” reaction times.  This time can be affected by weather, traffic, eating, talking on the cell phone, and alcohol or drugs.  
Measuring Driver Reaction Time in Different Situations:  A chronoscope is a stick that is dropped by another person and caught by the subject.  The distance that it takes for the subject to catch the stick is recorded.  It is important for the subject to not know when the stick will be dropped.  It needs to be a surprise!!
Materials:

Chronoscope

Ruler  (Measure using meters)
Calculator

Procedure:
1. The subject starts with his or her hand in the catching position (pointer finger and thumb ready to close).

2. The stick (or piece of cardboard) is placed right above the subject’s hand, between the pointer finger and thumb.

3. On trial 1, the subject will watch the stick and catch it as when dropped.  Measure the distance it took to catch it (ending point – starting point on the cardboard). Record.

4. Repeat trial 1, 2 more times to see if your score improves.  Record results.

5. Trial 2, have the subject carry on a conversation with another person.  The subject cannot stare directly at the stick (cardboard).  Drop the stick and record the distance.

6. To imitate drug or alcohol use, have the subject spin in a circle 10 times very quickly and then drop the cardboard.  Record the distance.

7. Calculate actual driving PRT by multiplying your distances for each trial by 10.  This is the reaction time in a car situation.

Data:





Distance (m)

Driving PRT (seconds) = Distance x 10

Trial 1-1


________

______________

Trial 1-2


________

______________

Trial 1-3


________

______________

Trial 2 – Talking

________

______________

Trial 3 – Spinning

________

______________

Conclusions:
1. Using your greatest driving PRT from above, calculate the reaction distance a vehicle would travel during the longest driver reaction time for speed 35, 55, and 65 mph.  Use the equation; 

Distance = 1.47 x Speed x Driving PRT

2. For an operator of a heavy truck there would be as much as an additional .5 seconds of what is called brake lag for the brakes to reach full braking capacity after being applied.  Take your greatest Driving PRT and add another .5 seconds to it.  Repeat the equation in conclusion #1 using the same speeds but with the higher Driving PRT.  
Distance = 1.47 x Speed x Driving PRT
3. Calculate the reaction distance at 35, 55, and 65 mph if the person is DWI and has a reaction time of 4 

seconds.  

Distance = 1.47 x Speed x Driving PRT

4. A driver is traveling at 45 mph when he locks his brakes and slides 85 feet.  Use the equation to find his PRT.  Was this person likely DWI?
Alerted PRT  = .75 seconds

Normal PRT = 1.5 seconds

DWI PRT = 2.5 and above seconds

Distance = 1.47 x Speed x Driving PRT

5. Another driver is traveling at 45 mph when he locks his brakes and slides 200 feet.  Use the equation to find his PRT.  Was this person likely DWI?

Distance = 1.47 x Speed x Driving PRT

