

Lecture 35 Driver and Vehicle Characteristics


Driver characteristics that affect the driving task are vision, size, hearing and reaction time Human Factors.


Visual information is the most important sense used in driving.  It accounts for 90 % of the information needed by the driver.  Some major points are related to:

 Visual acuity is associated with being able to see details of an object.  It is usually stated in terms of 20/20 or some ratio such as 20/40.  A person with 20/20 vision is able to read a 1/3 in letter at 20 ft.  Others are in proportion.  For example 20/40 would be able to read a 1/3 in letter at 10 ft. 

Example:  A driver with 20/20 vision can see a 2 in sign at 120 ft.  How close must a person with 20/50 be to read the sign?
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Example:  A driver with 20/20 vision can see a 3-1/3 in letter size sign from a distance of 200 ft.  The design driver has 20/40 vision.  How far from an exit ramp should a 10 in direction sign appear?  Assume the ramp speed is 30 mph and the highway speed is 60 mph and the perception/reaction time is 2.5 sec.

Distance for 20/40 driver to see the sign
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Maneuver Distance 
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Sign Placement = Maneuver Distance – Sight Distance = 477 – 300 = 177 ft from the ramp entrance.

Also associated with visual acuity are the cone of maximum acuity (3 – 10 degrees) and the cone of maximum peripheral vision (160 – 180 degrees). 

Color Vision – some drivers are color blind and may have especial problems with signs and markings.  For most drivers Black and White signs are most visible followed by Yellow and Black.

Glare Recovery – important for night driving.  Older drivers have much slower recovery and are affected by glare to a greater degree.

All visual characteristics decrease with age and special provisions may have to be used to accommodate the older driver.

Driver Reaction Time 


The Driving task is broken into three tasks:

Control – speed and braking and avoidance decisions done by the driver.  Most influenced by the road edge, signs and other vehicles.

Guidance – Road following, safe path determination.  Most influenced by geometric design elements of the road.

Navigation - Route following.  Least important to the driving task, but may be aided by good signs.

For additional information related to signs and markings see the MUTCD.


Decisions made during the control task require a given amount of time to complete.  The time required is a function of the driver’s abilities and varies considerably from person to person.  For the simple decision related to stopping the total time is 2.5 seconds for reaction (1 sec) and perception (1.5 sec).  Other driving tasks (passing and decision maneuvers) have different times associated with them.  As the number of decisions increases the time required to successfully complete those increases and requires that the designer prevent multi-tasks from being included in the design.   Good design minimizes the effect of the following problems related to braking times.

a. fixation of line of sight

b. blind intervals

c. inability to estimate closing distances

d. fatigue, drugs and alcohol

e. too many decision points

f. speed 







_1300682431.unknown

_1301116452.unknown

_1148818223.unknown

