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For this year’s technology update, we are going to look at developments in two important areas: driverless vehicles and 

courtroom exhibits.  In addition, we will examine a high-profile crash which occurred early in 2021 involving Tiger Woods. 

Driverless Vehicle Update - Waymo internally develops, funds, conducts, publishes, and peer-reviews its own 

internal study which shockingly reaffirms their long and deeply held belief that their technology is safer than 

human drivers.   

Waymo, LLC. published a March 8, 2021 paper titled Waymo Simulated Driving Behavior in Reconstructed Fatal Crashes 

within an Autonomous Vehicle Operating Domain.  The paper was authored by six employees of Waymo, LLC.  As a company, 

Waymo has boasted about their safety record for years and, more recently, has been developing creative ways to showcase 

what they believe to be dominance of their self-driving systems over us humans. 

The paper is pointless.  The study is designed such that achievement of the expected outcome was obvious and inevitable.  

Briefly, the study collected police data for 117 fatal collisions occurring over a 10-year period in Arizona.  Admittedly, limited 

data was available to reconstruct the details of how these collisions occurred.  Of these 117 collisions, only 72 were included 

in the data set used for analysis.  Researchers identified 91 “vehicle actors” in the 72 collisions – 52 initiators and 39 

responders (initiators being when the assumed actions of a human driver initiated the collision sequence and responders 

being the assumed actions, or inactions, of a human driver in responding to the actions of an initiator).  The human driver 

was then “replaced” with the Waymo self-driving technology in a simulation framework and the scenario was “re-run” with 

the tech in control.  The outcomes were recorded and voila Waymo proved  their technology is better than human drivers! 

I refer the reader to the actual paper (cited above) to confirm that my brief description is not an oversimplification of what 

was done.  Moreover, the procedure I’ve described may strike some readers as being a reasonable methodology for 

quantifying increased or decreased safety of the self-driving system when compared to human operators.  Consider first 

that in all 52 instances where the self-driving technology replaced the initiator, the collision was avoided.  Had you replaced 

the human operator with a different human operator who didn’t make a mistake, the same result would have been achieved.  

Even more confounding, the basis for the comparison is fundamentally incorrect.  Proper analysis would, at a minimum, 

consider failures from both the human operators and the self-driving technology such that the replacement could have been 

made in both directions.  Here, we know that every time the self-driving technology “disengages” and the human safety 

driver successfully takes control this would constitute a reasonably corollary to the study and would have rounded out the 

analysis. 

While the remaining 39 vehicle actors also lack a reasonable basis for comparison, some insight can be gleaned from these 

results.  Results of these 39 simulations were 82% complete avoidance (32/39), 10% “reduced injury risk” (4/39), and 8% no 

change (3/39).  If we consider the no change simulations and half of the “reduced injury risk” simulations, this represents 

about a 7.5x improvement over humans, AT (the very, very) BEST.   



Waymo vehicles, tested on California roadways in 2020, had either a system failure or a crash once in every just over 20,000 

miles and were involved in one collision every just under 63,000 miles (21 disengagements and 10 crashes in about 628,781 

miles).  Conversely, human drivers are involved in collisions once in close to 500,000 miles.  This represents about an 8 – 25x 

improvement over self-driving systems.  While the analysis here is basic, it is sufficient in scale to demonstrate that the 

technology is nowhere close.  Year over year, improvements remain linear across all companies testing Autonomous 

Vehicles (AVs) in California and, absent eternal factors, the timeline for driverless implementation remains indefinite. 

Examining the industry as a whole, California has released last year’s set of “Disengagement Reports” from the companies 

which are currently testing partially Autonomous Vehicles in their state.  The 2020 reports are the 6th set of yearly reports to 

be released since testing began in 2015.  Here are some highlights from my analysis of this data: 

• There are over 25 different companies currently testing on California roadways.  In 2020, the total miles driven by these 

vehicles was 1,955,195.  This is a dramatic reduction from the 2,866,363 test miles driven in 2019.  It should be noted that 

included in these milage figures are periods of time when the test driver is in complete control of the vehicle. 

• In total, test vehicles were involved in 47 collisions in 2020 – 1 collision every 41,600 miles (approximately).  This marks 

the best year over year performance (in terms of the number of collisions) measured to date.  In 2019, for instance, there 

was a collision every 28,400 miles (approximately). 

• Test vehicles suffered 3,700 disengagements in 2020 – 1 every 530 miles.  Once again, this is a marked improvement over 

previous years where, for instance, there was 1 disengagement every 310 miles in 2019. 

While these figures may seem like they indicate definite improvement in self-driving technologies (and this will undoubtedly 

be the story which is told in the media) – this is not necessarily the case.  Estimates of the total miles driven in California by 

humans in 2020 are over 15% below the total miles driven in 2019.  This reduction is even more dramatic when considering 

local roadways in urban settings – the exact setting in which the test vehicles primarily operate.  As such, with reduced 

usage, there is a subsequent reduction in conflicts – and this is likely a major factor in what may be a superficial improvement 

in autonomous vehicle safety.  Parallel to the reduction in congestion, there is a necessary improvement in the artificial 

intelligence which controls these vehicles that comes along with an additional year’s worth of trips on the same routes as 

this repetition works to “train” the software brain of the vehicles. 

There is no question that, in terms of safety, 2020 was a banner year for California’s autonomous test vehicles.  Still, when 

evaluating the expected improvements of the artificial intelligence software against the backdrop of a transportation 

landscape which was (hopefully) unique to 2020, consumers should be left with a healthy bit of skepticism as to whether this 

data indicates progress or the same stagnant growth we have seen since testing began 6 years ago.  What’s certain is that 

the initially promised exponential improvements in safety have not manifested in the least.  Moreover, the “events” of 2020 

have introduced a new concern: in the promised utopia of connected, autonomous, shared, electric (CASE – as it is termed 

by the US DOT) vehicles, they who control the cars control the lockdowns.   

Courtroom Exhibits Update – A New Reality 

Think of yourself in an airplane.  As you look down on the highways below, vehicles traveling at highway speeds as if they 

are little ants slowly crawling along.  Now think of yourself playing a car racing video game.  It is far easier to control your 

vehicle when viewing its movement in third-person perspective (over the shoulder) as compared to first-person perspective 

(in the driver’s seat).  In third-person perspective a vast swatch of the environment is visible and the size of the vehicle, 

relative to all which can be seen, creates the illusion of slower movements for the observer.  While the impacts of third-

person perspective are “features” when it comes to video games, they can also be “bugs” when true, real-world 

appreciation of an event is demanded. 

At DJS, we have been on the forefront of technology and technological applications in the collision reconstruction industry.   

The centerpiece of our cutting-edge work has, for the past 15+ years, been our animations department.  The engineering 

animations produced by our team put in motion the physics of a collision or failure, as laid out by our engineers through a 

rigorous reconstruction, in stunning visuals which always “wow” the viewer. 



While it is undeniable that graphics in our animations continue to become increasingly indistinguishable from reality, 

fundamental change has come to world of visual exhibits on a completely different front.  That fundamental change does not 

center around what you see – but rather what you feel and experience. 

Augmented Reality (AR) and Virtual Reality (VR) were first introduced several decades ago (Early 1990’s for AR and the early 

1980’s for VR) but failed to take hold commercially.  While the world forgot about these two technologies for 20+ years, 

computer hardware improved, and software developers continued to toil away.  Today, AR mobile applications are 

dominating the market (Pokémon Go and Snapchat, for example) and its big brother VR is starting to carve out a bigger space 

as well with standalone devices such as Oculus Rift and integrated solutions on platforms such as Sony PlayStation 5. 

Despite the accelerated mainstreaming of these and other technologies there was still a generalized hesitancy to accept 

that what we experience in these fully or partially virtual worlds is an accurate reflection of true reality.  Enter the craziness 

that was 2020 – a year which brought with it a worldwide need for rapid adoption of all sorts of technology.  For better or 

worse, people who were generally hesitant to rely on technology and/or believed that certain things must be done in-person 

are now the kings and queens of Zoom calls with no intentions of ever returning to their downtown cubical.   

As the engineers at DJS watched doctors attend traffic court from the Operating Room, lawyers show up to hearings with 

cat filters on, and thousands of people who tragically forgot they were not on mute or had not ended the call – we quickly 

recognized that everyone who had been resistant to adopting new technologies was all of a sudden leader of the Geek 

Squad.   

Over the summer, our engineers sat and contemplated a case where our animation showed a bird’s eye view of a vehicle 

traveling 70 miles per hour – but it simply did not look all that fast.  As I discussed at the start, the reason it did not look that 

fast was because of our perspective.  Watching our older generation quickly adopt to new technologies, the solution to our 

problem became obvious.  What we needed was to place the viewer (ultimately the judge and the jury) inside the vehicle so 

they could see just how tight the turns were and how fast everything around the car would have been moving from the 

driver’s seat.   

Unsure of what they would say, or if they would want to spend the money on developing exhibits we could not guarantee 

would be accepted by the court – we called our client and the carrier, and we proposed our groundbreaking idea.  To our 

great surprise there was little hesitation in approving our proposal.  The only caveat was that, after we created the exhibit, 

it was accepted by the court, and the case was adjudicated, we had to share the results with the client and carrier so that 

they could use the project for educational purposes just like we had intended to do.   With great excitement our team 

embarked on this novel journey. 

The exhibits we ultimately created were stunning.  What had previously looked like a vehicle out for a Sunday stroll could 

now be appreciated in all of it’s fast-paced, danger-filled glory.  Once a viewer slipped on the VR glasses and the exhibit 

began, they were immediately whisked away to a world with trees whizzing by, turns which had them grabbing for the 

steering wheel, and ultimately, an out-of-control vehicle tumbling down a hill.  This was exactly what a jury needed to see in 

order to understand just how dangerous it was to travel this roadway at this speed.  

With our chests puffed our and excitement in room we reached out to the client and the carrier to schedule a time where 

they could come and experience the majesty of what would certainly be a groundbreaking moment in our industry.  Two 

days later the case settled.  Here’s to 2021      . 

In the News Update – Tiger Woods Crash: Facts versus Narrative 

The following analysis was published on February 25, 2021 by OutKick (https://www.outkick.com/forensic-collision-accident-

reconstruction-expert-says-initial-tiger-woods-reports-are-misleading/).  Three days later, on February 28, 2021, an article 

was published by USA Today echoing the same thoughts expressed below.   

This analysis is based on publicly available data as of February 25, 2021. 

https://www.outkick.com/forensic-collision-accident-reconstruction-expert-says-initial-tiger-woods-reports-are-misleading/
https://www.outkick.com/forensic-collision-accident-reconstruction-expert-says-initial-tiger-woods-reports-are-misleading/


Narrative 1: Dangerous stretch of roadway, lots of curves, lots of crashes.  FALSE 

The first piece of physical evidence consistent with a “loss of control” of the Genesis is found on the center median strip 

separating the northbound lanes of Hawthorne Boulevard from the southbound lanes.  Taking this as the first point where 

we can say that the collision sequence had begun, the approach to this location is more or less a straight shot for just under 

900 feet.  The tip of the median is at the start of a long, gradual bend in the roadway to the right – though this bend has a 

critical speed in excess of 130 miles per hour (the maximum speed at which passenger vehicle operators could, if they so 

desired, negotiate the turn without leaving yaw marks) and accordingly is not of the nature which would cause an operator 

to lose control of their vehicle. 

It should be mentioned that Hawthorne Boulevard northbound, in this immediate area, is on a downgrade which approaches 

10%.  This downgrade, while steep, can still be safely and easily navigated consistent with data from the California Statewide 

Integrated Traffic Records System (SWITRS) – a statewide database maintained by UC Berkeley – which shows that there 

were no other substantially similar collisions within an approximately ½ mile radius for the most recent 10-year period in 

which crash data is available (2010 – 2019).   

[*This database includes, apparently, all California collisions where an injury, including minor ones, was reported 

(approximately 720,000 collisions between 2010 and 2019 in Los Angeles County).  Within the noted radius (which does NOT 

include the intersection of Hawthorne Boulevard and Palos Verdes Drive), there were no reported collisions in the 

northbound travel direction (Tiger’s direction of travel) and there was one reported collision in the southbound travel 

direction.  The southbound collision occurred in 2010.] 

Here is a map showing the location of Tiger’s collision along with those in the Statewide Database between 2010 and 2019: 

 

Narrative 2: This was a “rollover” collision, as noted in many headlines.  FALSE 

Based on the physical evidence available at this time, including photographs and video of the roadway markings, the damage 

to the vehicle, and the point of rest location and orientation – this data is NOT consistent with the current characterization 

as a “rollover.” 

While the Genesis does indeed come to rest on its driver side, this is indicative of the vehicle overturning at the tail end of 

the collision sequence and not with an extended rollover event, as it is currently being characterized in the news reports.  

There are no roadway markings consistent with the vehicle overturning prior to departing the west side of the roadway (this 



departure point being approximately 100 feet from where it ultimately came to rest and approximately 300 feet north of where 

the vehicle crossed the center median), and the damage pattern to the roof of the vehicle (where there is almost no damage) 

suggests that the vehicle did not complete a full rotation at any point.  

Rather, provided the principal direction of force consistent with the damage to the front of the vehicle (front to rear and 

centered towards the passenger side) and the damage to the foliage along the west side of the roadway (it appears a large 

tree/stump has been uprooted as a result of being struck by the Genesis), the data is consistent with the Genesis striking a 

tree/stump with its front, passenger side and then subsequently rotating in a clockwise direction consistent with the laws of 

physics.  This rotation, coupled with the uphill topography immediately west of where the Genesis came to rest, would 

introduce a substantive rotational force about the z-axis and promote the overturn onto the driver side.   

Here, it is important to point out that the majority of the damage to the Genesis’s front end and the only overturning in the 

collision sequence both occurred within approximately 20 feet of where the Genesis came to rest.  The data is consistent 

with the vehicle being upright from the point of the loss of control until it struck the tree – or approximately 95% of the 400+ 

foot travel path across the median and southbound side of the roadway much discussed in current news articles. 

 

What to expect moving forward: 

One final misleading narrative I am hearing is that since there are no tire marks along the roadway, this is somehow evidence 

that there was no attempt to slow the vehicle at any point prior to or during the collision sequence.  The vehicle has anti-

lock brakes which (by definition) prevent the wheels from locking.  Tire marks are left, typically, by wheels which are locked 

and sliding along the roadway.  As such, the absence of markings provides little to no information regarding the brake status 

prior to or during this collision.  With that said, the police have almost certainly already acquired what is known as “event 

data” from the vehicle, which will detail, at a minimum, the 5 seconds prior to airbag deployment through various data 

elements including speed, steering wheel angle, and brake status.  Depending on what that speed is (and there is nothing in 

terms of physical evidence which necessarily establishes the vehicle was traveling above the 45 miles per hour speed limit), 

this data may or may not capture the moments which preceded the initial loss of control.  However, depending on the 

capabilities of the police department conducting the investigation, there is likely additional pre-crash data which can be 

accessed through the infotainment system given that this is a brand-new vehicle with what I assume is the most advanced 

technology package Genesis has to offer. 


