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Introduction
1. I refer to your letter dated 25 September 2017.

2. By way of introduction, I set out below a brief description of my professional qualifications and professional work experiences.

3. I am a Senior Technical Investigator and certified Accident Reconstructionist with LKK Auto Consultants Pte Ltd. I have been carrying out assessments, valuations, inspections and technical investigations of motor vehicles involved in, among other things, accident since 2007. I have also carried out accident reconstruction basing on the laws of dynamics and physics by applying mathematical equations with technique competencies aligned with international standards, ensuring proper cause analysis. Some of my clients include the Singapore Police Force, NTUC Income Insurance Co-Operative Limited, AIG Asia Pacific Insurance Pte Ltd, AXA Insurance Singapore Pte Ltd, Cycle & Carriage Industries Pte Ltd and Performance Motors Limited amongst others. I also have experience in providing analysis and commentaries on damages and faults of motor vehicles.
4. I have given oral evidence as an expert witness in both the State Court and High Court, for both the prosecution and the defence for criminal proceedings and also for both the plaintiff and the defendant in civil proceedings. For instance, in MC Suit 17701/2010/Q, I acted as an expert witness in proceedings which involved among other things, a claim by an owner of a Mercedes sedan against the dealer for allegedly carrying out negligent works on the Mercedes sedan; in Suit 760/2011, I was asked by the dealer to provide my expert opinion on whether a brand new BMW sedan sold to a customer was defective. I have also been jointly appointed by both a car dealer and a car owner to provide my expert opinion as to whether the transmission of a brand new car was defective.  
5. 
My testimony as an expert witness for accident reconstruction and speed analysis cases involving criminal proceedings for the prosecution include amongst others, MAC 2350-51/2011, an accident involving four motor cars and a motorcycle resulting in the death of the motorcyclist; DAC 039421-2011, a motor car and motorcycle accident resulting in the death of the motorcyclist; MAC 3935/12, a motor lorry and pedal bicycle accident resulting in the death of the cyclist. 
6. Cases where I have been engaged by an accused person include amongst others, DAC 60889-90/10, a motorcycle and motor car accident resulting in the death of the pillion rider; DAC 049130-2013 & DAC 049131-2013, self-accident involving a SMRT bus resulting in the death of one of its passengers.

7. I have also carried out numerous line of sight simulation, in close replication of an accident scenario, to determine a driver’s view and sighting capability.
8. I hold a certificate in Technical Accident Investigation and Reconstruction from the Society of Automotive Engineers Australasia and a National ITE Certificate (Intermediate) in Automotive Technology (Light Vehicle) from the Institute of Technical Education. I have also attended training and passed a practical examination on correct repair methods, safe and cost-effective assessment of damaged motor vehicles (Thatcham Escribe System).
9. I am an affiliate member of the Society of Automotive Engineers Australasia; an affiliate member of the Institute of Automotive Engineer Assessors (UK); an associate member with the Society of Operations Engineers (UK).

Background of the Accident

10. For this particular case I was requested to determine the approximate travelling speed of the motorcycle JQL 7765 (herein referred to as “Motorcycle”), which was involved in an accident on 3 March 2017 and to review the Accident Reconstruction Report dated 03 August 2017 by M/s Koays Accident Reconstruction (herein referred to as “KAR Report”).
11. On 3 March 2017 at about 2145hrs, the Motorcycle was travelling straight along Woodlands Avenue 10 in the direction of Woodlands Avenue 12 when it was involved in a collision with a motor car SKJ 1612U (herein referred to as “Motor Car”) inside the signalized cross junction of Woodlands Avenue 10 and Sembawang Way (herein referred to as “Accident Junction”). At the time of accident, the Motor Car was making a right turn from the opposite direction into Sembawang Way. The traffic light at the Accident Junction was showing green in the travel direction of both the Motor Car and the Motorcycle.  
Documents Referred to
12. I had referred to the KAR Report and the same documents that were referred to therein. As listed in paragraph 4 page 5 of the KAR Report, the documents were as follows:-  
a) Police sketch plan;

b) Accident reports lodged by the driver of the Motor Car;

c) Photographs of the accident scene;

d) Survey report of the Motorcycle;

e) Medical reports of the rider of the Motorcycle;

f) Video footage from a motor taxi SH 8148M showing the collision between the Motorcycle and the Motor Car.

13. A day visit and night visit to the Accident Junction on 28 November 2017, and a review of the aforesaid documents/information were carried out in preparation of this report.
14. I now set out below my analysis with respect to the approximate travelling speed of the Motorcycle at the material time of accident, and my comment(s) on the KAR Report. 
Discussion on KAR Report
15. Firstly, in paragraph 10 and paragraph 12 of the KAR Report (page 6), the travelling direction of the Motor Car and the Motorcycle were wrongly stated. In paragraph 10, the travelling direction of the Motor Car (or V1 in the KAR Report) should be Woodlands Avenue 10 towards Admiralty Road West instead of ‘Woodlands Avenue 10 in the direction of Woodlands Avenue 12’.

16. In paragraph 12, the travelling direction of the Motorcycle (or V2 in the KAR Report) should be Woodlands Avenue 10 towards Woodlands Avenue 12 instead of ‘Woodlands Avenue 10 in the direction of Admiralty Road West’. 
17. In paragraph 40 at page 15 of the KAR Report, the injuries sustained by the rider of the Motorcycle were discussed. In v) and vi), it was commented that both these injuries were attributed by high speed accident. Having reviewed the medical reports of the rider of the Motorcycle, I had noted that there was no mentioned of both these injuries (lungs related) being attributed by high speed accident. Unless the authors of the KAR Report are medical experts, the cause of the various injuries sustained by the rider of the Motorcycle in paragraph 40 i) to vi) should reasonably be left to medical professionals.
18. The discussion on the Cone of Vision in paragraphs 71 to 79, at page 19 and 20 of the KAR Report, can be treated as theoretical at best and should not be applied to the actual sighting capability of the Motor Car driver for this case. In summary, the purpose of paragraph 71 to paragraph 79 serves to support the conclusion in paragraph 88 j) page 26 of the KAR Report, where it was concluded that the driver of the Motor Car was unable to see the Motorcycle approaching from the opposite side. 
19. The KAR Report’s discussion and conclusion contradicts the observations made at the time of their visits to the Accident Location. From the video recording, an unknown motor car could be seen making the right turn in front of the Motor Car from the same turning pocket as the Motor Car. This unknown motor car had safely completed the right turn before the Motor Car followed suit to turn right. In other words, when the Motor Car started crossing the travelling path of vehicular traffic from the opposite direction, there was no other motor vehicles in front/ahead of it. There were also no motor vehicles on the right turning lane and/or right turning pocket on the opposite side (direction of travel of the Motorcycle) as the available documents for this case did not suggest otherwise. There should therefore be no view obstruction from the Motor Car driver’s perspective. 
20. Given such condition, with the evidence that the front headlamp of the Motorcycle was switched on (refer to video recording), the driver of the Motor Car should be able to see the Motorcycle approaching from the opposite side prior to making the right turn. Photograph 21 and photograph 22 in page 98 of the KAR Report clearly depicts a clear line of sight for a significant distance away from the Accident Junction, in the direction of travel of the Motorcycle. The captioned sentences under the aforesaid photographs had also indicated no view obstruction for the driver of the Motor Car. The conclusion in paragraph 88 j) page 26 of the KAR Report is hence incorrect.
21. For this case, both the driver of the Motor Car and the rider of the Motorcycle had a clear line of sight of the Accident Junction. My day visit and night visit to the Accident Junction on 28 November 2017 also did not produce any observations that had suggested that vehicular traffic from the opposite side was not within my line of sight. This was when I was travelling along the same route and the same travelling lane taken by the Motor Car and the Motorcycle prior to the accident. Sketch plan 4 in page 23 and sketch plan 5 in page 24 of the KAR Report are hence an incorrect representation of the actual sighting capability of the Motor Car driver when making a right turn at the Accident Junction.  
22. The objectiveness of the KAR Report seems questionable based on several conclusions that were drawn by its authors. In particular the conclusion 88 i) at page 25 of the KAR Report.
23. In 88 i), it was commented that the accident could have been avoided if the rider of the Motorcycle had slowed down to the posted speed limit of 70kmph at about 44 metres to the point of collision, as the Motor Car would have passed safely through the Accident Junction. Under the same accident avoidance aspect of this case, the accident could have also been avoided if the Motor Car had stopped at the right turn pocket to ensure that it was safe before making the right turn, given that the traffic light signal facing its direction was green without any right turn arrow at the material time. If the Motor Car had stopped, the Motorcycle would have safely passed the Accident Junction regardless of the speed that it was travelling.
24. The Motor Car’s action of not stopping at the right turn pocket poses a risk of an accident occurring. The risk is enhanced given the conclusion at paragraph 88 l) page 26 of the KAR Report, where it was concluded that the driver of the Motor Car would misjudge the speed and distance of the Motorcycle (and/or possibly any other motor vehicle) approaching the Accident Junction from the opposite side even if he had seen the Motorcycle from afar. This follows the detailed discussion in paragraph 80 to paragraph 83, page 20 to page 22 of the KAR Report, relationship between viewing distance and image size. 
The Speed of the Motorcycle

25. The speed of the Motor Car and the speed of the Motorcycle in the KAR Report was computed based on the events seen in the video footage. Mathematical formula relating to the relationship between distance, speed and time was used to compute the respective speeds. The time variable was gathered by analysing the frame rates in the video footage while the distance variable was gathered from scale drawings with measurements obtained through a land survey machine.
26. For this case, the video footage contained images that were relatively and sufficiently clear to determine an approximate start point and end point for the Motor Car and the Motorcycle, which were required to establish their respective speeds between this start point and end point. The methodology applied in the KAR Report of using the video footage for the speed computation is appropriate for this case.
27. The speeds derived basing on the video footage were then verified by the authors using statistical methodology that was referred to as Monte Carlo simulation technique in the KAR Report. The accuracy of results derived from using such statistical methodology is questionable, as according to the KAR Report in paragraph 55 page 16, such technique is used when there are two or more unknown variables or uncertainties. Based on this, it would appear that the reliability of the results from using the Monte Carlo is clearly limited and is not an accurate or a fair assessment simply because there are variables which are unknown. With more unknown variables, the results derived would correspondingly be more inaccurate.
28. Similarly using the Law of Conservation of Linear and Rotational Momentum (paragraph 59 page 18 of the KAR Report) involves several unknown variables. This includes the trajectory angle and landing point of the Motorcycle rider before coming to a final rest, the angle of separation of the Motor Car and the Motorcycle, amongst others. As these variables are based on estimates, the results derived at the end would also be considered to be an estimation. 
29. Furthermore, the KAR Report had used a software program called RECTEC for or part of their computation. Results derived from such software programs are dependent on the information that the user inputs into the program. As such, the outcome of the KAR Report’s calculation is dependent on the data that the user inputs. This will not reflect the true representation of the case in question.         
30. Notwithstanding my comments on the accuracy of using Monte Carlo simulation technique and applying the Law of Conservation of Linear and Rotational Momentum for this case, the method of computing the speeds of the Motor Car and the Motorcycle through events seen from the video footage is a reasonable method for this case.  
Conclusion

31. Having reviewed the documents/information for this particular case, I am of the view that the conclusions contained in paragraph 88 at page 25 and page 26 of the KAR Report, cannot be considered to be reasonably objective. 

32. Besides the travelling speed of the Motorcycle computed, the KAR Report does not take into account other factors that had attributed to the accident as well. These factors were not fully discussed or commented upon in the KAR Report.
33. The events leading to the accident can be clearly seen from the video footage - the Motor Car had not stopped at the right turn pocket to ensure that it was safe before making the right turn. The Motor Car continued following the unknown motor car ahead of it to make the right turn. This was the primary start of the chain of events. The accident would not have occurred if the driver of the Motor Car had stopped within the right turn pocket.
34. As commented above, the Motor Car driver had a clear line of sight. The driver of the Motor Car could and should have seen the Motorcycle approaching from the opposite side even when the Motor Car was still within the right turn pocket.
Ang Bryan Tani

Senior Technical Investigator

Technical Investigation & Reconstructionist (SAE-A)
DISCLAIMER OF LIABILITY TO THIRD PARTIES:- This Report is made solely for the use and benefit of the Client named on the front page of this Report. No liability or responsibility whatsoever, in contract or tort, is accepted to any third party who may rely on the Report wholly or in part. Any third party acting or relying on this Report, in whole or in part, does so at his or her own risk.
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