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ABSTRACT 

The paper describes the methodology of creation of scaled drawings as basis of accident 
documentation and accident reconstruction by using computerized technique for the demands of highest 
quality. In the course of a study it had to be determined, if and how much the requirements of reality of 
accident recording and the occurring traces constitute a restriction of these wishes, ideas and visions. It 
also has to be determined how techniques in praxis by using a 3D-laser are serviceable due to weather, 
transport and conditions on site and which advantages and/or disadvantages for the accident recording 
they carry. 
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PURPOSE AND NECESSITY OF ACCIDENT SKETCHES 

In case of a traffic accident, the traces and final positions of the vehicles are recorded by the police 
and a scaled sketch with all details is made. This sketch is the basis for a reconstruction of the course 
of the accident, based on the traces found at the scene of the accident and the final positions of the ve-
hicles. The sketch is used for a more extensive accident reconstruction that is based on technical-
physical principles to determine the directions of the pre and post-crash movement of vehicles, in 
order to determine the collision and driving speeds. The advantage of a 3-D-Laser scan on accident 
documentation is based on the true to scaled drawing, given measurements of distances and angles in 
high quality with low tolerances. Based on such drawings the quality is also very high of further 
equations for biomechanical and other different approaches. Furthermore, part of the accident 
reconstruction is the determination of the parameters Delta-V, EES that describe the severity of the 
accident (Robinette, 1994). They represent important accident characteristics, as they correlate to the 
severity of the injuries of the passengers in the car and establish a possibility of the limitation of the 
probability of injuries in a certain case. Here photos of vehicles offer a possibility of a comparative 
evaluation of the present deformation pattern with those known from crash tests. This shows the desire 
for a most accurate reproduction of the deformation pattern of the vehicle preferably as a 3-D-image, 
produced by a 3-D-Laser scan.  

 

 
Mensi 3-D Laser GS 100 with whole equipment 
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TRADITIONAL PROCEDURES FOR THE MANUFACTURES OF SCALED ACCIDENT 

SKETCHES 

There are different procedures for the creation of scaled accident sketches depending on the 
requirements concerning wealth of detail and complexity of the reconstruction of an accident site: 

- manual measurements and manual creation of a sketch 
- manual measurements and computer-aided drawing using CAD 
- photogrammetric 2D sketching using PC-Rect (1) amongst others 
- photogrammetric 3D sketching process using stereo photography (amongst others 

Rolleimetric camera system, PHIDIAS2-Software) 
- 3D Laser scanning 

 
produced true-to-scale drawing from accident scene with traces and vehicle rest positions  
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In the course of a study it had to be determined, if and how much the requirements of reality in the 
course of accident recording and the occurring traces allow a use of 3-D-laser technology and how 
recording techniques using a laser are serviceable due to weather, transport and conditions on site. 

                                                 
1 DSD Linz, Österreich 
2 Photogrammetrisch Interaktives Digitales Auswerte System, Gebig, Aachen 
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This was investigated within the on-scene investigation by the Accident Research Unit at the Hanover 
Medical School3. 

 
LASER SYSTEMS AND THEIR BALANCE OF PERFORMANCE 

Lately the possibility of using a 3-D-laser system allows the recording of the scene with one scan 
in a depth of up to 50 meters, for some devices even up to 200 meters. There are several devices from 
different manufactures, which are all nearly exclusively used by topographers for measuring buildings 
and terrain. The 3D-Laser MENSI4 GS 100 was selected for testing purposes. Features relating to 
water tightness, operation and readiness for transport were decisive for the selection. The scanner used 
a laser beam that is turned on the object that is to be measured and then reflected by the same object. 
As the direction, in which the beam was sent, is known for each measurement, the 3D-coordinate of 
the point of impingement is returned as the result. The density of points can be individually adjusted. 
Added to the specified recording range one scan of the scene of an accident takes 5 to 15 minutes 
using the Mensi GS100 with an adequate accuracy for the reconstruction. Even though an all-round-
function can be available, for more or less straight roads a partial view at an angle of about 40 to 60 
degrees is chosen, because of the spatially distributed vehicles and the traces occurring in between. 
Only traces that are not at all visible on photographs, have to be marked. As a rule everything that is 
well visible to the human eye can also be seen by the laser. If several scan processes have to be 
conducted, so-called targets have to be placed in the area beforehand, these are used to link the 
individual scans. A laser is thus predisposed for the recording of the area of slopes and ditches, that are 
especially important for the subsequent reconstruction of rollover accidents which should be depicted 
as closely to reality as possible. If necessary, this point cluster can be used to generate a scaled sketch 
right at the site of the accident, by projecting the 3-D-image to a x-y-plane. An electronically stored 
file (.rwc) uses acceptable memory ( 30 to 100 Mbyte). 

The laser also offers the chance to record the vehicles present at the site of the accident in 3 
dimensions and to depict the deformation patterns. The field test showed that in this case very 
reflective surfaces and certain colors (amongst others red) exacerbate the scanning process; in those 
cases the preparation using bench or gage marks and/or a special dusting sprays seems indicated. 

 
3D Laser scan of vehicle, showing deformation pattern in individual positions 
 

                                                 
3 sponsored by BASt (Federal Highway Research Institute) 
4 Now TRIMBLE Laser Systems 

671 mm 
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Conclusion 

After a critical test and field test of the 3 D laser in the use during accident investigation at the site 
of an accident, it can generally by called a very good aid.  

In short the following advantages of the laser and thus the mode of operation of scientifically used 
In-Depth-Investigations by the Accident Research Unit Hanover (Otte, 2003) could be emphasized. 
The advantages are 

- prevention of erroneous evaluations that can happen using the traditional imaging processes of 
PCRECT and PHIDAS due to missing or faulty photographs 

- every thus evaluated process has 3D-quality and thus high accuracy  (± 6mm), a covered area 
of up to 50 m is possible, this was confirmed by Böhler (2004) 

- an evaluation of the scans is not limited to a certain time period, it can be done or repeated 
anytime  

- important details can still be evaluated subsequently at any other point in time and then 
directly measured in the picture (advantage during discussion of a case for the evaluation of 
distances, e.g. in court) 

- even vehicle deformations can also be accurately rendered, in part with views of the interior 
- a 3D-animation of the location can be created, where also visibility for the road users involved 

in an accident can be analysed and depicted 
- every scan holds information that could never be recorded using purely manual measurements 

(amongst others trees, buildings, bridges at the fringe of the location) 
- decrease in time and effort for the whole process of creating of scaled drawings 
- independence of weather and lighting conditions 
- surveying possible in circulation, thus processes can even be conducted on freeways, 

highways and during rush hour 
- all road marks, traffic signs and center islands are automatically taken in and rendered as well 
- time advantage during the creation of the drawing. This could theoretically be made directly 

after the accident recording. Measurement specifications are possible directly from the point 
cluster created by the laser, even without making a sketch 

- even interiors can be investigated – within limits, as glass is penetrated by a laser beam and 
interior details can well be recorded and rendered by the laser, distances can be measured 
  

The complete course of action from the recording of the traces at the site of the accident to the 
generation of the finished drawing can be significantly shortened by using a 3-D-laser system in com-
parison to the traditional processes.  

The only disadvantage currently discernible is the steep cost price for such a device. It can 
however be assumed that these devices will become more handy and powerful over time on the one 
hand, on the other hand they will become less expensive with increasing acceptance and more 
lucrative for accident recording. 

There can be seen a benefit in the combination of a true to scale drawing of the accident scenery 
for the simulation of vehicle movement and the 3-dimensional trajectories of human behavior in the 
interior as basis of biomechanical analyses. Scans of deformation pattern can be used by scientific 
accident research teams stored as electronically files in the database and can regret complicated 
measurements 
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