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KM Theory

The collisions occur when the headway distance is shorter than the stopping distance. Therefore,
if we understand the factors leading to a sudden greater stopping distance and leading to a
shortened headway distance and we try avoiding the collisions, the number of accidents decrease
effectively. KM theory is the idea which is based on the mechanism involved in the occurrence of

collisions.

ﬁ adway distgn

Stopping distance

Headway distance : the distance between a
vehicle and obstacles such as other vehicles.

Stopping distance : the distance which is

Accident

(Collision)

Stopping distance > Headway distance

Sudden lengthening of
stopping distance

Insufficient
headway distance

Suddenly lengthened

Haste to try speeding

comprised of the reaction distance and the
braking distance.

up for earlier arrival

braking distance

Reaction distance : from the point when an
event which needs stopping occurs to the
point when the driver brakes.

Suddenly lengthened

. . Impulsive haste
reaction distance

Braking distance : from the point where a
driver begins to brake to the point where the

vehicle stops. Factors leading to a shortened headway distance

Accident-prone drivers tend to maintain an
insufficient headway distance. The reason is haste.
Haste to try speeding up for the earlier arrival time :

The tendency of drivers to hasten could be
intensified if they found that their journey was taking
coefficient of road friction. longer than they had expected, or if they predicted
Factors leading to a sudden greater reaction that their journey would be delayed by traffic jams,
distance : ote.

It is known that the reaction time fluctuates
according to physiological factors, environmental
factors and psychological factors.

Factors leading to a sudden greater

Factors leading to a sudden greater stopping distance

The reaction distance depends on the velocity and
the reaction time. The braking distance depends on
the velocity, the brake-pedal performance or the

Impulsive haste :

People have to have food to survive. When provisions
are short, people want to be ahead of others to get food
first. Humans have repeated the struggle for existence

braking distance:

A suddenly lengthened the braking distance is
caused by a high velocity, a sudden drop in the
braking power or a sudden drop in friction.

Matsunaga & Goshi Laboratory

for many generations. For this reason, we continue to
try to be ahead of other people without consciously
being aware of it.

Faculty of Information Science, Kyushu Sangyo University
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Mechanism Involved in the
Occurrence of Collisions

Accident (collision)

Stopping distance > Headway distance

Suddenly lengthened stopping distance Insufficient headway distance

Suddenly lengthened braking distance Suddenly shortened the stopping distance
on the vehicle ahead

Halt by the external force

+ Sudden drop of friction
between the tires and the road

+ Sudden drop of brake power - Collision

+ Unaware higher speed > OVErFLR

—I Suddenly lengthened reaction distance T —

in motor traffic space

Sudden greater delay of cognition or reaction

Physiological factors Haste to try speeding up the arrival time
+ Fluctuation of degree of
awareness Environmental factors
- Fatigue + Delay from expected time of arrival
* Drinking + Traffic jams

Economical factors

- Haste of trying to increase

Environmental factors 0
- Transport efficiency

+ Drop of visual function
+ Low visibility of objects

Impulsive haste I
Character factors
Psychological factors - Aggressive type
+ Multiple tasks
« Unstable personality Knowledge factors

+ Friction with other people e

about the haste and the efficiency
-Forgetting about the past accident
-Insufficient knowledge of defensive driving

Katsuya Matsunaga: Insufficient headway and unforeseen greater stopping distance as combined factors in
traffic accidents.Presented at the First Japan-Finland Joint Meeting on Traffic Safety. University of Turk,
Finland, 1996.8.



ASSIST: Assistant System for Safe Driving
by Informative Supervision and Training.

A supervisor pointing out unsafe behavior and then
supervising to ensure that accidents do not occur reduces
accidents in factories. Traffic accidents might be reduced
by the same methods. It has been difficult to supervise
individual drivers in real time unless a supervisor was in a
car with a driver, but recent advances in computer and
communication technology have made this possible by
obtaining information concerning driving behavior and
sending it to a supervisor outside the vehicle. The most
efficient time to teach safe driving is when a driver is
actually driving dangerously.

To send driving behavior to a

supervisor outside the vehicle.
+

Our safe driving theory (KM Theory).

>

ASSIST: (Assistant System for Safe Driving
by Informative Supervision and Training)

Intelligent Transport Systems (ITSs) are intended to
reduce traffic accidents and enhance safety. Moreover,
technology alone can not prevent traffic accidents if a
driver does not understand safe driving practices and
consequently chooses not to use these functions. ASSIST
would supervise and train more effectively for prevent
traffic accidents.

Contents of supervision and training in ASSIST are for
prevent colliding accidents and collisions at an
intersections. These accidents resume more than 60% of
all accidents in Japan. Therefore, it is effective for reduce

In addition to record by the on-bard computer from the
data of on-board sensors, it shows the driving behavior to
the supervision computer in real time via internet. The
supervisor advices or warns from outside the vehicle with
received information. The alarm sends to the supervision
computer from the on-board computer automatically if
there is a dangerous behavior, therefore it is possible to
supervise multiple vehicles. It is possible to analyze
dangerous behavior based on the recorded data.

CCD Camera

Pedal Sensor GPS Antenna
Laser Distance

Measuring _ Speed Sensor
Equipment = =

On-bard Sensors

Supervision

Computer 'I
'—
Internet
Voice (advice/warn) I_ _ _
_ Data (driving behavior)
Video Camer v
Laser Distanc cellulafData Communication
'\E"ea_su” r Phong |Card iGPS
=94 PMEn Pedal Sensor 4 [On-Board
Computer
Speed Sensor

Outline of ASSIST

Matsunaga & Goshi Laboratory

traffic accidents. :
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