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Crashless Vehicles-Are You Ready?

Impacts of Safety Ensuring Vehicle Technology on California Law Enforcement

     
Imagine a future where cars don’t crash, where rush hour gridlock is a thing of the past, and where vehicles have 24-hour, 360 degree connectivity to a wireless transportation network that provides an infinite range of information including advanced collision avoidance systems like vehicle-to-vehicle communications and vehicle-to-infrastructure communications for safety information that will avoid and mitigate vehicle crashes  (US DOT 2011). Technology continues to influence vehicle design at a great pace, with more and more new systems being introduced in an ongoing effort towards avoiding and mitigating traffic collisions. The latest technology allows manufacturers to design systems that will avoid the collision from the start. 

What started out as being airbags, seat belt pre-tensioners, anti-lock brakes, and stronger occupant compartments has now developed into technology based systems that provide stability control (roll mitigation), automatic braking (brake assist), lane drifting notifications, autonomously maintaining safe distance technology and IntelliDrive or wireless communication between the vehicle and roadway. As of January 2012, the U.S Department of Transportation was seeking stakeholders for the advancement of IntelliDrive technology (US DOT 2012). Autonomous safe distance technology, however, has been introduced on roadways in Germany through BMW and Volkswagen (Science Daily & Auto Blog 2011). In short, we are on the cusp of transformational change; rather than devoting police resources to traffic safety and collision investigation, we can see a future where collisions themselves become an icon of the past.


Traffic Safety and Enforcement 

More than 40,000 people die on America’s roadways each year, and 2.7 million are injured, avoidance and mitigation technology in automobiles has never been more valuable to consumers and law enforcement (US Infrastructure 2011). The State of California alone experienced 2,805 fatal collisions in 2009, killing 3,076 people and 163, 524 collisions that resulted in 232, 777 people being injured (SWITRS 2009). The United States spends over $230 billion each year on the costs associated with the annual number of traffic collisions (ITS 2011).  

Despite auto manufacturers best efforts at increasing the availability of vehicle safety features and law enforcements traffic safety enforcement practices, traffic related deaths are on the increase after years of steady decline (OTS 2011). Some traffic safety experts are anticipating that the number of traffic-related deaths will reach and potentially exceed the past high numbers. Earl Sweeney (2011) from the New Hampshire Department of Safety and the International Association of Chief’s of Police Highway Safety Committee attributes the past reductions in traffic-related deaths to laws to address driving under the influence of alcohol while driving and the use of safety belts. Sweeney attributes the recent increase of traffic related deaths to today’s rapid-paced culture that has bred a generation of aggressive drivers leading to the phenomenon of road rage (The Police Chief 2011). It seems at times the best efforts to enhance safety are being blunted by drivers themselves. What may work, though, are systems that do not allow the driver to adversely impact the safety sought by carmakers, drivers and the police themselves.
Protecting drivers and passengers from injuries and death has been a high priority for carmakers for the last 40 years (https://autos.aol 2011). High-tech advancements have been introduced at a rapid rate and continue to advance in their overall ability to protect the vehicle driver and passengers. Research is indicating that safety-ensuring vehicle technology will have a strong influence on traffic accident reduction (US DOT 2011). Of course, one mainstay in the effort to protect the motoring public has been a persistent police presence to enforce the law and investigate collisions when they occur.

Law enforcement traffic services have been an essential element of any state or local traffic safety program. In the past year, the Federal Government has once again called for police departments to improve and broaden the level and quality of this enforcement effort to the maximum extent possible (OTS 2011). The current economic climate, though, has resulted in law enforcement agencies being forced to reduce personnel and resources. Absent any other changes, less traffic enforcement (and police presence) generally results in an increase in injury and fatal traffic collisions. Certainly, now may not be the time to reduce the traffic safety enforcement component without any other mitigating and or avoidance options implemented. Some of the traditional means to help mitigate a rise in collisions are still available; most prominently amongst these are traffic safety grants, training, equipment, and select enforcement (DUI, driver license, and occupant restraint laws). Traffic enforcement units and protocols are also encouraged and financially supported by the California Office of Traffic Safety (OTS 2011). In spite of these efforts, the task of managing safety on our highways continues to become more challenging.
During the 2010 census, the United States Census Bureau determined that California’s population increased by 10% between the years 2000-2010 (US Census 2010). The California Department of Motor Vehicles indicates that 33 million vehicles are registered as traveling on our California roadways (DMV 2011). We all know that traveling from place to place in parts of California is becoming increasingly difficult. Although traffic congestion is not new to California residents, the increase in gridlock affects the time for our commute, fuel efficiency, emissions contribution, and driver frustration behind the wheel (US Infrastructure 2011). With this increasing demand on our roadways, it is not uncommon to see roadways and highways being widened to accommodate the increasing vehicle demand. A causal and or contributing factor to gridlock are traffic collisions (Faulkner 2007).

We are all familiar with the “ traffic alert” news flash, warning you of the collision on the highway and how it has impacted traffic conditions and often how it has lead to gridlock. We have all sat behind the slow moving or stopped vehicle whose driver doesn’t want to wait to watch the event unfold on the 6 o’clock news and slows down or stops to get a glimpse of someone else’s misfortune. There is, however, hope for the future. The concept of safety for the motoring public beginning with the car itself is not necessarily new. What is new are the emerging means by which vehicles themselves can positively impact traffic gridlock with a reduction in traffic collisions, which can lead to traffic slowdown or stoppage (ITSA 2011).
Researchers are working towards the use of wireless communications, vehicle sensors, on board computer processing, GPS-based navigation, and smart infrastructure to enable real-time communication between moving vehicles and infrastructure based systems (US DOT 2011). This not so distant concept will change the driver/passenger experience on our roadways and take all of us closer to a crashless model of highway safety. New vehicle safety technologies being introduced to consumers continue to be researched and developed at a rapid pace. Research suggests that safety-ensuring technology will have an effect on the reduction of traffic collision rates, traffic congestion, police department’s enforcement practices, and the amount of traffic revenue that enforcement generates.
Stanford Artificial Intelligence Laboratory has equipped Toyota Prius’ and the Audi TT with autonomous technology and has successfully tested them in California (AAAI 2012). Today’s drivers have the opportunity to experience technology based collision avoidance and mitigation systems in many higher end vehicles and more recently in more affordable ones (The Car Connection 2011). Mercedes, BMW, and Volvo are no longer the only manufacturers to offer this safety feature. Ford, Toyota, and Nissan are now unveiling their safety technology.  Companies researching autonomy and robotic functions are working towards and actively testing autonomous (driverless) vehicles. These vehicles have already frequented our roadways as they drive themselves from place to place, navigating route options all while avoiding collisions and considering traffic conditions (Google 2010). 

In Berlin, the autonomous car is a modified conventional VW Passat. Electronic commands from the computer are passed directly to the accelerator, the brakes, and the steering wheel of the vehicle. Multiple sensors integrated in the car's chassis provide information about all cars or persons on the street. They allow the car to avoid obstacles, adjust its speed, or change lanes whenever necessary. The vehicle was shown in full Berlin traffic and covered the 20 km without any incidents (Science Daily 2011). 

Why Do We Need Safety Ensuring Vehicle Technology?

      The ongoing research and introduction of safety ensuring vehicle technology suggests that law enforcement should anticipate the influence of this crashless model of highway safety by 2040. The saturation of crash avoidance vehicle technology on roadways will influence law enforcement traffic enforcement programs and how they are funded and whether they will even exist as we know them today. In fact, with the anticipated reduction in traffic collisions associated with safety ensuring vehicle technology, law enforcement may be able to reduce the resources currently being committed to traffic safety enforcement. With the reduction of traffic related committed patrol time, law enforcement decision makers would be able to consider the reallocation of these resources towards other areas of operations. During an era of doing more with less, this reallocation may come at an ideal time and ultimately reduce the necessity to hire enforcement personnel. 

     
International agencies like China, Japan, Singapore, South Korea, Germany, and Great Britain have already invested in Intelligent Transportation Systems/Collision Avoidance Systems. According to the Insurance Institute for Highway Safety (ITSA) 31 percent of the nearly 40,000 fatal traffic collisions each year could be prevented or have their impact reduced through lane departure warnings, blind spot detection and other collision avoidance technologies (ITSA 2011). More than half of all crash-related fatalities – accounting for 27,500 lives annually – are caused by three types of crashes: rear-end, run-off-road, and lane change crashes (US DOT 2011). Based on United States Department of Transportation studies, a collision avoidance infrastructure system could prevent more than 48 percent of rear-end and lane change traffic collisions (2011). 

Through the use of sensors, cameras, and transmitters in cars, centralized data centers will monitor traffic lights, traffic congestion, and warn vehicles of accidents and speeding cars. This exchange of traffic safety information allows the vehicle to calculate how the driver should respond to the given traffic conditions (Autos.msn.com 2011).    

     
Safety ensuring vehicle systems in research today are being partnered with Smart Technology roadway engineering that can notify the vehicle of: the maximum speed limit; roadway construction ahead; or rain and cold temperatures affecting the roadways, along with other important driver safety information. If the driver doesn’t adjust their driving towards the conditions, the vehicle will make the safety adjustment (MSN Autos 2009). The ongoing research, though, into safety ensuring vehicle technology is not complete. 
During the 2009 Defense Advanced Research Projects Agency (DARPA) Challenge, researchers worked to determine the mean failure rate per mile of an autonomous vehicle at the Challenge. It was determined that with the absence of any gross anomaly in the road an autonomous vehicle could travel 100 miles between significant failures. With ongoing technology advancement and the introduction of proper highway infrastructure, California drivers would reduce the number of moving violations. This may equate to less need for traffic safety enforcement, which could result in less need for traffic safety enforcement resources, and may ultimately lead to less traffic safety enforcement revenue. It’s no secret that traffic safety enforcement generates revenue for state and local governments. In fact, there are some recipients of safety notifications, (citations) who would say the revenue generated is the primary focus for traffic safety enforcement (AACOP 2011). 

     
Conclusion

California law enforcement and state and local governments would be wise to begin to future forecast how current and future safety ensuring vehicles will impact revenue and law enforcement resources in our future. During a Nominal Group Technique (NGT) in Simi Valley, panelists recognized the influence that safety-ensuring vehicle technology would have on reducing the need for traffic enforcement personnel. The panelists also recognized that the reduction would occur slowly until 2040 or when safety-ensuring vehicles would saturate our roadways (Shannon 2011). This anticipated affect on law enforcement resources could be in the form of a reduction in overall staffing levels with a cost savings that is determined based on the size of the organization and the costs of officers. The affect can also be in the form of resource reallocation within the organization. 

In larger agencies like the California Highway Patrol, this traffic safety model may have a significant impact on the necessary number of traffic enforcement personnel; create additional contracts for traffic resources with some of agencies who choose to eliminate their traffic units all together; and it can introduce new enforcement priorities with the reduction of traffic enforcement and collision investigative needs. Through the use of futures forecasting, strategic planning and transitional change management, tremendous insight can be gained on this area of topic. These proactive efforts are necessary and important steps for law enforcement’s future planning. The primary considerations to examine include: anticipated changes in traffic enforcement resource reallocation, the impact of reduced enforcement related revenue and the anticipated change in traffic flow within their community and those that surround them. Leaders who are already thinking about the long-term impacts of safety ensuring vehicle technology and the possibility of a crashless model of highway safety in our future are well ahead of this challenge. Those leaders who are not may find themselves ill prepared for a safer future.   

