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Summary

This paper sums up experience lasting several years in the use of contemporary techniques in giving expert opinion on car accidents.  The emphasis is put on characteristics of work with the help of modern techniques compared to traditional methods.  There is a special reference relating mistakes that have appeared during the creation of findings which can be generated on both methods.  A part of this presentation demonstrates number of examples in making mistakes in new and super expert opinions. 
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INTRODUCTION – Noticing the existence of problem, its characteristics and structure

According to the status of judicial system forensic experts are people whose task is to determine and clarify the facts which require professional skills and experience that the court and the party do not possess.  Forensic experts work under the orders and resolutions of the court as well as under the orders of the parties.   The work of forensic experts is defined in 'Official Gazette of the Republic of Serbia' since April 29th 1987, however, the working environment is not regulated enough.  Being forensic expert is a specific profession.  It deals with establishing the facts essential for determination of justice.   Therefore the work of forensic experts is responsible and important.  Forensic experts need to fulfil the following requirements which represent moral and ethical norms as: Objectivity and capability to propose such an opinion that is adquate for the facts and based on scientific foundations and expertise. 

Being forensic expert is to a certain degree similar to being a judge, public prosecutor or attorney and even the smallest ethical shortcomings can jeoparadize social value. 

· The way of becoming a forensic expert is not completely defined.  In the Republic of Serbia neither the ways, canditions, rights nor the responsibilities are defined in advance in the logistic chain of assigning resolutions of Ministry of Justice. 

· According to law on criminal proceedings, a forensic expert can be someone who is not full-time forensic expert at court except when the full-time court expert cannot process the case within estimated period of time.  Relating to this a forensic expert can be someone who has not taken an oath before the district court. 

· We are witnesses to practice of uneven proportion in investigation procedures of full-time forensic experts, thus, some of them are neglected (with or without a reason), and others, who do not possess the Resolution of Ministry of Justice are being engaged overtime and the quality of their work and accuracy of their findings is inquiring. 

· The judge or the prosecutor selects a forensic expert /by consent of parties in a case when there is a lawsuit /and the selection is not always directly connected to qualitative work.

· The representatives in administration of justice are not always and on all levels interested in active participation in cases they process, thus substandard work of forensic experts can be of convenience.

· Insufficient responsibility of some forensic experts during the creation of findings, their previous ignorance, increased activity of attorneys concentrated on the market compared to the state and institutional behavior of ill-paid and often overloaded judicial incumbents, to a great extent influences the quality and accuracy of expert's findings.

· The absence of developed state mechanisms or guild association in terms of responsibility for inaccurate findings practically does not exist.

· Neither courts nor forensic experts association keep a record of achievements of forensic experts they hire, because, among other things, there is no even previously mentioned mechanism.

· The level of mutual guild organization of court experts either does not exist or is loosely structured without the internal and external obligation, right and responsibility.  

· The absence of above mentioned has as a consequence a number of negative things such as the selection of “our forensic expert”, “the forensic expert of the prosecution” and the like, where such a selection of forensic expert, that is characteristic for small environment, contributes to the feeling of privileged status with experts.  Such “status” has as a consequence the absence of competition on teritory with constant decrease in qualitative work. 

· Substandard forensic opinions are almost regularly incomplete, subject to supplement, even multiple ones, and finally subject to control and super forensic opinion.  Often the first expert is not capable to accept obviously presented facts in control expert opinion, thus due to unacceptability, forces the court to order super forensic opinion.  That means that hiring substandard forensic expert increases the case expenses and decreases efficiency of the whole judicial system.  This can also mean that the price must not be the priority element of marketing mix.  It also indicates that on the occasion of selection of forensic expert some other element are taken into account.

· Overall, even if it is completely taken into consideration that the verdict is an evaluation of state and not the truth, and that forensic expert opinon is just a process, has as a consequence formed consciousness of judicial incumbents as well as attotneys, that giving forensic expert opinion is often superfluous, for they understand all that /especially traffic/ and that forensic expert is by legal coincidence a thing of necessary procedure. 

· The absence of norms of work and demand for methodological approach, to simplify, the absence of institutional demands for quality substantially contributes to the fact that the quality is a thing of trust and personal interest of each judicial incumbent. 

· The above mentioned is more vivid in civil lawsuit where on one hand we have attorneys concentrated on the market, and on the other hand we have attorneys with fixed salary of insurance companies, who finally have the will /not publicly expressed/ to make a payment as an element of business strategy of insurance companies.  

· Back in the time of Yugoslavia engineering office of forensic experts was the first to introduce modern methods in legal practice using software for simulation of accidents.  Today engineering office of forensic experts has and uses all three European software programmes for simulation of accidents: Carat, PC Crash and the latest  VIRTUAL CRASH. Recently two subjects have purchased PC Crash while other forensic experts in the Republic of Serbia have not yet expressed any interest in modern methods and tools that are usually used in economies that are oriented on the market, the economies that are competitively marked. That is the best indicator that there is no stiff competition in the field of forensics and that that market has the characteristic of being reserved, which has as a consequence, on global level of our daily lives, the already seen. 

SOURCES OF ERRORS

Past experiences have shown that sources of errors which occur in giving forensic expert opinion can be classified into following groups:

Direct sources:

· Superficiality in determining the facts

· Coming to a conclusion hastily

· Botch-up

· Formalism

· Routine 

· Subjectivity

· Bias

· Ignorance 

· Lack of interest 

· Negligance 

· Intention of concealing the information and rough inaccuracy caused by (personal) interests

Indirect sources:

· Absence of standard of work, demanded level of quality and so on

· Absence of demand for explanation of findings

· Absence of efficient social mechanisam of control and sanctions

· The conditions of judicial system in terms of motivation, selection of personnel, organization, finances ...
AIM

Depending on profession the aim of work is demystification of use of modern methods in giving forensic expert opinions on accidents.

The author felt free to widen the aim on presentation of traditional methods that went through control and super forensic opinions processed using modern methods for simulation and software programmes as well as the author's methodological approach. 

Subgoal is to perform complete and vivid comparison to easily present and comprehend: 

·  Sources and causes of errors 

·  Use and potential of software          

·  Possible sources of errors when using software

·  Present methodological approach to a          certain extent 

PRACTICE EXAMPLES

1. EXAMPLE

Brief description of the accident: Mercedes Benz did not stop before the traffic sign STOP at the junction with bad layout but slammed on the break when he saw Audi on his left side.  There was no contact between the two cars because the driver of Audi turned his vehicle by pulling his steering wheel and slamming on the brake, and because of that there was uncontrolled skid and he run into the tree.1. PRIMER\new-4.jpg There was evidence that the driver of Mercedes Benz tried to stop his vehicle but he could not, thus he continued to move to his final position. 1. PRIMER\new-2.jpg
First forensic opinion: According to constant slowdown on the road with uncontrolled skid the calculated speed of Audi at the moment of the reaction was about 45 km/h. 

Second forensic opinion: The speed of Audi was not calculated but estimated without explanation-about 40-45 km/h.

Third forensic opinion: The speed of Audi was calculated using Virtual Crash 2.2 and the result was the speed of 48.5 km/h on adeqvate adhesion with changeable slowdown on the road of uncontrolled skid.
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Conclusions: 

Firs forensic opinion: The speed of Audi was clculated using traditional method in such a way taht the expert presumed the spot where Audi started to skid from.  That was approximately straight line going from the tree to planned direction of Audi in front of the spot where Mercedes Benz intersected his way.  This approach is proper for traditional method.  The speed was calculated properly but not the place where driver of Audi started pulling his steering wheel because that cannot be exactly determined using traditional method.

Second forensic opinion: The expert explained neither the speed of movment nor the spot where the pulling of the steering wheel began. 

Third forensic opinion: According to detailed plan of junction, estimated EES (energy equivalent speed) of contact with the tree, calculated adhesion, performing several simulations, the speed, direction, the spot where the pulling of the steering wheel began and the place of driver's reaction which was well-timed were calculated. 

2. EXAMPLE

Brief description of the accident: A tractor stopped at night in the zone of poorly illuminated junction in a village.  A man came out of the cabin from the left side of his direction and he immediately continued crossing the road waviving with his coat at a vehicle that was coming towards him in order to make the driver slow down so he could cross the road.  He did not take into account that headlights of the tractor were blinding the driver of Opel who made a contact with the pedestrian during the increase of force in brakes of  Opel.  With his arm the pedestrian made a contact with the edge of the roof of the car  

2. PRIMER\new-7.jpg and during his flight tore off the right wing mirror 2. PRIMER\new-4.jpg. According to the end of visible traces of slowdown Opel was moving over 20m.

First forensic opinion: The speed of Opel was calculated according to the location of the impact of head on the windscreen where the speed of 60 km/h was calculated wihout explanation.  Afterwards the speed was “confirmed” by equation where on the path of slowdown after visible traces of slowdown that was 23m long, calculated slowdown was 1.5 m/s2 thus the speed of impact was 63.3 km/h. 

The speed of the pedestrian on the rood that was 1.7m long from stepping out of the tractor's silhouette was without explanation calculated to be 7.5 km/h.  The time and space analysis was made according to constant speed of the pedestrian.  There was no explanation where the pedestrian was crossing the road and where the tractor was. There were two variations: behind the trailer and in front of the tractor. 

Second forensic opinion: Several simulations were performed according to the hight and weight of the pedestrian and Opel Vectra carrying 5 passangers.  According to the location of head impact on the edge of the roof, location of  the body when it fell on the ground and visible traces of slowdown of Opel the impact speed was 70.5 km/h. During the flight of the pedestrian his arm made contact with the line of right wing mirror which was thus torn off.  The speed of the pedestrian at the moment of primary contact was at least 8.5 km/h.  The pedestrian stepped on the road from the left cabin side where the staircase was, and on the road that was 1.7 m long he got the speed of 8.5 km/h. This means that the pedestrian came out of the cabin with the starting speed of at least 3 km/h.  The time and space analysis was not made according to constant speed of moving but according to constant acceleration with the starting speed of 3 km/h.
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Conclusions: 

First forensic opinion: According to the pedestrian's height, the speed of Opel relating to the location of head impact on the edge of the roof is incorrect.  The slowdown at the end of the traces of slowdown up to the spot where the car stopped was determined arbitrarily.  Both incorrectly determined ways were presented as complenentary, in order to diminish the countribution of the driver in Opel on part of the road where the speed limit was 60 km/h.  The speeds of the pedestrian were determined without explaniation.  In time and space simulation the speed of the pedestrian was calculated as constant.  The spot where the pedestrian was crossing the road was not determined.  

Second forensic opinion: The complex analysis was made using Virtual Crash 2.2 software programme with all visually argumented elements that were based on documented material evidence.

3. EXAMPLE

Brief description of the accident: A driver of Zastava was in the left three-lane road and lost control over his vehicle indicated by pulling the steering wheel on the left and immediately after that by slamming the brake. He lost control over the vehicle that by rotating got on the traffic island 3. PRIMER\new-4.jpg. During the skid with the broad right side of the velhicle he made a contact with a pedestrian who fell on her head on the other lane with her legs turned to the traffic island. The skid marks of front wheels were documented on the ground 3. PRIMER\new-2.jpg . The road was damp and sliglity slick /not icy.  The driver stated that he was trying to avoid the crash with unknown vehicle that hastily got into the same direction he was going by moving his vehicle to the left and that was when he noticed the pedestrian who was on the road thus he braked and his vehicle rotated. Before that he was moving with the speed of 40 km/h and with the broad-right side of his vehicle made a contact with the pedestrian in the area of wing.  The pedestrian stated that she was standing on the traffic island, she did not notice anything on her left side and when she turned her head to the right she blacked out.  

First forensic opinion: It was stated that the speed of Zastava could not be calculated thus the speed of 40 km/h was determined without an argument.  The place of contact with the pedestrian on the road was determined without an argument.  The speed of impact was not determined.  The pedestrian was crossing the road with the speed of 3.5 km/h.

Second forensic opinion: By lengthening the line of slicking from the road to the middle of the left lane the calculated speed of Zastava was 45 km/h.  The pedestrian was crossing the road with the speed of 3 km/h. The contact was made on the road.  The pedestrian cantributes by looking and not seeing anything thus she stepped on the road.

Third forensic opinion: Using Virtual Crash 2.2 software Zastava Yugo55 /equivalent Fiat Uno 1.3/, the uncontrolled vehicle was successfully brought on the traffic island to the documented traces.  The speed at the moment of driver's reaction by stated actions was 63.1 km/h. 
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By such defined movement of the vehicle on the road and on the 10cm high traffic island and adhesion of 1.1, over short vegetation, the positions of the pedestrian vary when we take into consideration her exact dimensions and the criteria documented by the final position on the body.  These are the results: The contact was with the broad right side of Zastava between right front wheel and front door at the speed of Zastava of 25 km/h.  At that moment the pedestrian was standing on the curb.
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Afterwards the technical possibility of unknown vechile getting into the same direction of moving as Zastava was examined:
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Conclusions: 
First forensic opinion: It was based on undocumented and unargumented assumptions.

Second forensic opinion: The speed of Zastava was calculated using traditional methods where the forensic expert assumed the place where Zastava started skidding from.  That was roughly straight line from the place of getting down off the road to the middle of the lane where Zastava was moving. 

Third forensic opinion: The complex analysis was made using Virtual Crash 2.2 software with all visually argumented elements based on documented material evidence.  The position on the pedestrian at the moment of primary contact could only be determined using software for simulation.

4. EXAMPLE

Brief description of the accident: Dacia Logan crashed into stopped Audi and the driver of Audi complained about the pain in his neck.  The injury could not be documented on the CAT scan.  Medical expert stated that there was an injury and that permanent invalidity is 15%.

First forensic opinion: Based on the examination of deformations on Audi and Dacia, the software analysis using Virtual Crash 2.2 and catalogue EES-Melegh Gabor –HU was performed, and the results were as following: momentary lengthwise acceleration was over 30 m/s2 which indicates the technical possibilty of neck injury of first degree by twitching and such injury is the slightest and does not have permanent inavlidity as a consequence.  Few months later the driver of Audi was fully recovered. 
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Conclusions:  An expert opinion cannot be given without the use of software for simulation of accidents.

5. EXAMPLE

Brief description of the accident: An elder pedestrian fell in a public transport while the bus driver was accelerating when he was leaving the bus-stop.  The consequence was broken hip and the woman became permanent invalid tied to the bed. 

First forensic opinion: First forensic opinion was unargumented and it stated that the elder woman could fall down in a bus that could be moving from the bus-stop to the traffic light where it stopped on the road that was 110m long, where the speed of the bus was 60 km/h based on the analysis of tachometer. 

Second forensic opinion: The route of the bus was determined using GPRS, according to which bus-stops, junctions and route of the bus were determined up to the spot where the woman got into the bus in front of the hospital 110m before the traffic light. According to this and using software analysis of skanned and TRACEd tachometer with MATCAD software package the speed of the bus was read from the tachometer and approximate accelerations were calculated on questionable 110m of the road.  Analysis showed that 
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The change of speed of the vechicle depending on the length of the passed road from place of departure, marked characteristic points 

Conclusions: 

First forensic opinion: The speed of the bus was determined without an argument according to inaccurate reading of tachometer.  The reading was obviously done just by the look at the tachometer, and the tip from which the speed was read was determined arbitrary.  The cause and effect connection of the speed, acceleration of the bus, the way of holding in the bus of the passenger and the fall due to the characteristic moving of the bus was not made. 

6. EXAMPLE

Brief description of the accident: The crash between cars happened at night on the junctions of two boulevards while the traffic lights were working.  Traces of scratching on the road, final position and deformations on the cars were documented.  The driver of Opel was under the effect of alcohol and doubtless he was going straight.  The driver of Passat declared that he was going straight and that Opel was coming from his right side.  Both of them stated that they went into the junction on green light. 6 PRIMER\1.jpg  6 PRIMER\2.jpg  6 PRIMER\5.jpg 6 PRIMER\sve1.jpg  6 PRIMER\sve2.jpg  6 PRIMER\sve3.jpg
First forensic opinion: First forensic opinion based on the “inspection of deformations” showed that the driver of Passat was right.  

Second forensic opinion: Second forensic opinion confirmed without an argument that the driver of Passat was right and that at the moment of primary contact he was going 27 km/h.  As the driver testified that he was going 60 km/h the conclusion was drawn that the driver was braking before the crash and based on this the time and space analysis was done.

Third forensic opinion: Third forensic opinion presented that deformations clearly point to the fact that the two cars did not crash into each other at the right but at the acute angle.
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Both forensic opinions completely ignored the scratches on the road that were 10m away from the place of contact of the two cars that were stated in both forensic opinions.  Deformations on both vehicles, especially on Passat clearly show, using Virtual Crash1.0, that Passat was going towards Opel and that the driver was turning left and thus with the speed of 31 km/h came into Opel's direction of moving, whose driver under the effect of alcohol was going 112 km/h.
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Conclusions: 

First forensic opinion: No comment

Second forensic opinion: Due to unknown technical reasons this forensic opinion was given negligently, done without arguments for stated facts, ignoring all material evidence.

Third forensic opinion: After collecting more detailed photographs of Passat, which were also taken by day, the relative crash position was determined without other material evidence.  The place of contact was selected according to the scratch on the road. Previously it clearly indicated the way Passat was moving.  Speeds were calculated using software and EES catalogue which showed that the driver of Passat could notice Opel, but not determine his speed as it was night, thus after deciding to make a turn he no longer took into account Opel that was going 112 km/h and whose driver was under the effect of alcohol.  Third forensic opinion did not support the statement of the witness who was allegedly in the zone of junction at the time and saw everything the way as the first two forensic opinions described.  

CONCLUSION

These 6 examples show clear difference between traditional method and method which uses software programmes for simulation of accidents.

Traditional method, compared to that of using software is by far less accurate, considerably faster in process, less clear, visually unpresented or approximately presented by sketches.  Traditional method is not transparent and it cannot be checked if author wishes so.  Time and space analysis is often presented in words and in series of pairs of information, time, speeds and covered distances for each participant in several characteristic moments, which makes the situation completely incomprehensible and useless.  Speeds and EES are not often priority.  Forensic opinions are often based on inaccurate and incomplete investigation. These facts lead to the findings of bad quality.  The findings are presented without arguments and without possibility to be checked.  Reports such as: the place of contact was at 7±1/2m from the landmark and diagonally at 4.5±1/4 without descriptive part, do not give anything unless the reader tries really hard to draw the sketches and do the calculation all by himself, which is unacceptable but unfortunately true.  Not using the photographs of macro-location and micro-location of the place of crash, not presenting deformations on vehicles, omission of injury description, indecisiveness according to mechanism of suffering injuries, inaccurately calculated speeds, unclear presentation of time and space situation and unclear orientation of a forensic expert in a part of an opinion just additionally strengthens the opinions of certain number of judicial incumbents that forensic expert's opinion in traffic does not make the situation more clear but that that kind of opinion is just a legal obligation.  Above mentioned has as a consequence all stated in introduction. 

The place of contact is done using traditional method in all cases!

On the other hand, forensic opinion based on the use of software could be done unclearly using parameters that are not real.  This is mostly related to determination of adhesion, slowdown on the road with skidding after crash, recreation of crash using unreal parameters and so on. 

It is important to emphasise that using software can be, and it does not have to be transparent.  Findings are often done using traditional methods and then only in one sentence it is emphasised that the situation was checked with software package presenting nothing exept for the picture of two vehicles standing still in crash position which is not simulation!

Work with software programmes, if complete situation of the crash wants to be presented, is by far slower and more detailed than traditional method.  It obliges you more if it is presented transparently with provided parameters if at least part of the findings could be checked with traditional method. 

Common denominator for both methods is substantially man himself. 

If one has systemic possibilities and personal affinity for ignorance, indiference, low level of quality or personal interest he will be able to provide the results using both traditional metod and software for simulation of accidents.

However, if system emphasises work standards, if it demands quality, sanctions inaccuracy and values low quality properly, and if one works truly hard then traditional method can also provide qualitative findings, especially if software is also used .  

In such environment the use of software becomes mass phenomenon as forensic experts begin to pay attention to quality because the market has began to function. 

General conclusion after six years of constant use of Carat 3 and; PC Crash and Virtual Crash 1 and 2.2, is that there is nothing mystical in the use of software, that the process of conducting analysis is longer, results are substantially more accurate, visually clearer, software makes the work pleasant and gives confindence when explaining but also demands greater knowledge especially when interpreting offering arguments i.e. when translating dynamics of vehicle movement to traditional point of view. 

SUGGESTIONS FOR TAKING MEASURES - direction of further work

A man as an individual is a category that can be managed with. If the system clearly sets the rules of the game, and if it rewards and snctions properly, then the individual will adjust to the new enviroment quickly.

In order to achieve this it is necessary for the authority to pass legal and systemic frames for activity of forensic experts, like the ones in the European Union.

It can be noticed that our national law relating to forensic experts is not so bad as it seems to be, it is just not being applied.  It is necessary to form the Chamber of Forensics of the Republic of Serbia that will, besides the existing, introduce the following:

· Form central and teritorial Chambers 

· Establish the ways on keeping records-by the decree of minister  

· Who issues the autorization

· The use and the look of the stamp

· Who can become forencis expert /natural person, employed and on his own /ad hoc chosen people; institutions, associations and organisations 

· Who trains forensic experts and gives the exams 

· The ways of taking the exams

· Conditions that free from taking exam /existing experts being freed from expert part of the exam but no one freed from legal part of the exam/

· Supervision of experts' work /who and how does this, sanctions

· Who, when, how hires forensic experts

· Conditions for acquiring the status of full-time forencis expert / the expert exam and the exam in basis of low 

· Salary and expenses

· Ways of payment and payment period

Afterwards it is necessary to obey these regulations!

Assumptions for trade in the field of forensics are being accomplished in above mentioned way which means that quality can find its way easier and that is supposed to be true and final goal of all subjects in the process from arising of the case /illegal actions / to the verdict. 
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