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texts when their meter is running out. 

The system works by utilizing sensors installed in the pavement with long life and 

low power battery systems.  Information is collected and then transmitted to receivers.  

For the Parker app, these receivers are typically installed atop poles or light standards.  

The relays transmit data through a mobile mesh network to a data center commonly 

referred to as “the cloud”.  The mobile mesh network is significant in that it makes 

repairs in the data transmission to account for impediments such as radio frequency 

interference.   The cloud then allows for integration with smartphones.  The sensors are 

strategically located along streets, in parking spaces and public garages.  In one 

application, pay parking spaces can be paid right on the phone’s app and prevent the need 

for using credit cards or coins in the meter.  Parking enforcement officers can also 

increase efficiency by tying into the system and be alerted when a parking meter is 

expired.  These systems are working in several large cities today, including New York, 

Los Angeles and San Francisco (Streetline, 2011).  The company seeks to appeal to the 

environmentally conscious by advertising the benefits of reducing emissions by quickly 

finding a space rather than driving around town.  They also appeal to the businesses in 

the urban area that seek to increase customer base with the newfound ease of parking. 

Smartphone communication is not the only conduit to consumers.  New vehicles 

are being constructed with information and entertainment systems which include familiar 

phone apps such as Twitter© and Facebook©.  Voice commands can also read texts to 

drivers.  Driverless or autonomous vehicles are being developed such as the one recently 

demonstrated by Google©.  These examples are only the tip of the iceberg when speaking 
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material) and damage to vehicles and roadway.  Emergency responders would be 

notified.  In most cases that notification would go directly to the unit’s onboard 

computers rather than through a dispatch center.  Immediate alerts would go out to 

smartphones and smart cars identifying the incident location and alternate routes.  

Communication with traffic cameras would alert the cameras to the incident and alert 

news media for video feed.  Sensors would also monitor the traffic flow and give accurate 

information regarding the congestion backup.   

Unfortunately, current costs to implement such a system may delay its emergence 

into reality.  Individual sensors such as those depicted can cost anywhere from $30-$100.  

With more than 50,000 miles of freeway in a state 

such as California, the cost today would be quite 

prohibitive.  A typical eight lane freeway (four lanes 

each direction) with one sensor every 25 feet would 

require approximately 1690 sensors for just one 

mile. A license fee of $120 per sensor would also apply, bringing just one mile of 

freeway to a cost estimated at $372 thousand.  There are options, however, to make such 

a system a reality.  Acceptance of the technology and innovative financing are a must.  

Streetline has even partnered with municipalities in some cases to limit taxpayer liability.  

In California, a test project might be to include smart dust sensors in currently active 

highway projects.  Caltrans has secured a record $12.4 billion in highway projects for 

2013.  New projects where grinding and repaving roadway surfaces are involved might 

be the first opportunity to try the mounted sensor technology in roads.  In a relatively 

lower-cost project where reflectorized lane delineators would need to be installed 
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regardless, the State of California might venture into this new technology and take it for a 

“test drive.” Once the systems are in place, the role of policing and government would 

also need to change.  

Role of Law Enforcement 

Traffic safety and emergency incident response is the primary role of law 

enforcement agencies responsible for patrolling our highways.  Information on State 

highways is generally relayed through sophisticated communication and traffic 

management centers.  Aside from those functions, however, the traditional paradigm is 

that State and municipal infrastructure design and construction should be left up to the 

engineers and bureaucrats. Smart Dust seeks to change the paradigm of communication 

and data transfer and can be used as a metaphor to equally change governmental systems.  

The idea of Smart Dust is to link systems.  Government agencies can be more effective 

and innovative if they do the same.   

Agencies such as the California Highway Patrol (CHP), with its statewide 

investigative jurisdiction over the state’s freeway system, would be one of the end users 

of a wireless sensors network.  The CHP should be involved as a stakeholder in the 

project from inception in order to provide input relative to their expertise (traffic 

congestion, equipment used in emergency response, enforcement, communication).  

Regional transportation authorities with their control over local funding sources, and their 

understanding of regional transportation needs might take the lead on such a project and 

roll it out first at the local level.  The State’s Department of Transportation (CalTrans) 

would coordinate future projects and maintenance. 
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This linking of regional and state resources is key to implement such a project; 

even with all this cooperation, funding is still an issue.  Infrastructure projects are 

expensive and innovation in paying for such a project is critically needed.  A recent 

movement toward Public/Private Partnerships or P3’s may provide an answer for this 

problem. 

Partnering with the Private Sector 

Some law enforcement agencies have internal technology divisions, but most rely 

on the purchase of private sector goods.  The size and scope of infrastructure projects 

would require significant public investment - an investment source many municipalities 

and states do not have. A solution may be found in public/private partnerships.   

In 2010, California held a Public Infrastructure Financing Forum bringing 

together transportation, finance and industry 

experts and investors to discuss how to finance 

critical infrastructure projects (Dust, 2010).  The 

overall concerns of the investment community 

targeted the processes government has in place to 

even begin the discussion of private resources. 

Traditional progression of a project is to decide to build something (a road for 

example).  Government then establishes an agency and sub-agencies to study the project.  

Funds are sought through use taxes or bonds.  Election cycles pass.  If a private 

contractor is needed, a Request for Proposal is posted and the bidding begins.  Time and 

money is wasted and private companies begin to lose interest.  If the private company 

comes up with an innovative idea first, procurement rules restrict their ability to approach 
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infrastructure to the mutual benefit of the company and the public.  Nowhere can this be 

seen more clearly than where it is already in use; the city of tomorrow. 

The City of Tomorrow 

A great example of the Smart Dust concept can be found in a new master planned 

city called New Songda in South Korea.  The City is roughly the size of Boston, MA, and 

is being showcased as a City for Tomorrow (Lindsay, 2010).  The City’s builder, Gale 

International, partnered with Cisco Systems with its infrastructure application of synapses 

wired throughout the entire city.  

Cisco has been an active partner 

with Dust Networks to develop 

comprehensive wireless network 

systems (Walter, 2008).  There will 

be a master control room 

monitoring all essential city 

services including water, power, 

traffic and telephone.  The roadways will include embedded sensors utilizing the Smart 

Dust technology that will not only monitor traffic, but will also dim the streetlights when 

they detect no vehicles (Liang, 2012).  By monitoring traffic patterns, officials believe 

congestion will diminish as traffic lights will be triggered according to the patterns.  New 

Songda is scheduled for completion in 2020 but Gale International is not stopping at one.  

Another City of Tomorrow is under construction in China’s Meixi Lake District, 

Changsha.  
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Conclusion 

The City of Tomorrow is available today.  The question for law enforcement 

agencies and government is how they want to fit into this new City.  By embracing 

technology and reducing barriers to public/private partnerships, the City of Tomorrow 

can be built and shaped into something that can truly benefit the public.  The technology 

is here, the capital is available and the opportunity to act is in our grasp.  Agencies can 

truly get “smarter” and better if they continue to look to the future for the best and most 

innovative ideas to maximize all possibilities to keep their communities safer.  If they do, 

your morning commute will never be the same.   
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