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5) Lighting Conditions; Lighting is the most impor-
tant issue involving accidents at night. Many people over-
estimate their seeing ability at night and very often the
headlights are insufficient to reveal potential collisions
in time for the operator to avoid them. The materials used
in the construction of roadway surfaces often reflect light
in different ways. The road surface has a significant ef-
fect on the drivers’ recognition of objects and vehicles on
the road. Ambient lighting, headlights, moisture condi-
tions and other factors make up a complex set of condi-
tions that determine whether an object or roadway geom-
etry is visible. Pedestrians are often hit at night because
the road is not adequately lit or the victim is wearing dark
clothing. In this cases it can be determined that the driver
could not have seen the pedestrian until it was too late. A

pedestrian can often see the car, while the operator can-
not see him.
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Accident

Type of accident

Vehicle Traffic 
environments

Type of road Asphalt
Concrete road
Ground 
(covered with gravel)

Dry
Wet

Road covered
with ice

Road
with

Speed limit

Weather Sunny weather

Twilight

Darkness

Rain
Snow

Vehicle position after
accident

Skid marks

Additional evidences:
fractions and shivers

Riding position

Age
Sex

Driver
experience

Witnesses of 
accident

Witnesses 
evidences

Driver

Vehicle category:
car, truck, bus...
Number of passengers.
Vehicle weight and
dimensions.

Model,
year. etc.

Vehicle damage

Collied areas

Impact direction

Damaging and injured 
regions

Damaged 
area

Damage
severity

Injured
region

severity
Injury

Driver and passenger
injury

Vehicle speed
before and 

after accident

<��
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1111 cosψ= VmM x �� 2222 cosψ= VmM x

��� 1111 sinψ= VmM y �� 2222 sinψ= VmM y )
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y

x

β θ

ψ
1

V

V

3

1

∆V1

α1

Fc
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3V and 4V – departure speeds of vehicles one and
two; θ and φ – departure angles of vehicles one and two.

3V and θ together define vector 3V  which is the de-
parture velocity of vehicle one.

θ= 313 VmM � �* 

/��7
����������J��P

θ= cos313 VmM x , θ= sin313 VmM y ;

4V and φ together define vector 4V which is the de-
parture velocity of vehicle two.

φ= 424 VmM � �4 
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φ= cos424 VmM x �� φ= sin424 VmM y )
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φ+θ=ψ+ψ coscoscoscos 4231222111 VmVmVmVm �5 
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The collision speed changes ∆V1 and ∆V2 we can
calculate too. The law of cosines is used to determine the
magnitude of ∆V1 and then the force angle α1 is calcu-
lated from components along the x axis. (look Fig 2)

The law of cosines gives the following relation:

β−+=∆ cos2 31
2

3
2

11
2 VVVVV ) �,H 
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θ=α∆+ψ coscoscos 31111 VVV ) �,* 
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∆

ψ−θ
=α −

1

131
1

coscos
cos

V

V
) �,4 

Now ∆V1 and ∆V2 can be determined from conser-
vation of momentum equation rewritten as:

2211 VmVm ∆−=∆ ,
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2 V
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