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COMMUNICATION TOOLS1 

 HIGH-SPEED BROADBAND 

Wire line, Wireless and Electronic communications technologies are used to transmit data using private 
and public networks. 
 Wire line telecommunications is the transfer of information between two or more points that are 

physically connected.  They are resilient, reliable and offer high speed communications.  
 Fiber Optic Cable  
 Unshielded Twisted Pair (UTP) Cable 
 Shielded Twisted Pair (STP) Cable  
 Coaxial Cable  

    
Fiber Optic Cable 

 
Public broadband can provide speed transmission but installing fiber optics networks can be costly. 
Dedicated fiber optic networks for interagency communications provide a secure platform for real-time 
voice and video data.  Public agencies such as public safety, law enforcement and homeland security 
maybe unwilling to transmit sensitive data over privately owned communications systems that lack 
security.  
 
 Wireless telecommunications is the transfer of information between two or more points that are not 

physically connected but use magnetic, broadcast or satellite communication to transmit information 
They encompasses various types of fixed, mobile, and portable devices such as, 

 
 Portable Two-Way Radios, Headphones & Receivers 
 Wireless Networking 
 GPS Units 
 Satellite & Broadcast Television 
 Cellular Telephones 
 Personal Digital Assistants(PDAs) 
 Wireless Computers mice, keyboards 

 

                                                            
1 http://ops.fhwa.dot.gov/eto_tim_pse/publications/timhandbook/tim_handbook.pdf 
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A. ELECTRONIC COMMUNICATIONS 

Radio: The most effective means of multi-agency communications is the transition to a single common 
“voice-over” radio system. Agencies can have their own internal communications groups that allow them 
to communicate when there is no need for multiagency response. The radios can be configured to allow 
cross-communication when the need for interoperability exists. Cross-installation of radios among 
different responders from different disciplines is another solution. This approach may be realistic in smaller 
jurisdictions, but it may become problematic for larger areas where the available space within a response 
vehicle provides limited room for multiple radios. Responder radios can support a gateway interface call 
that allows a transmission from one radio to be broadcast on the frequency of another radio, where one 
frequency is used to rebroadcast interagency messages. Alternatively, responders can establish a single 
frequency for all responders at a scene. A limitation of this approach is that the single frequency can 
quickly become overcrowded at major scenes with multiple responders. 

 

Mobile Data Terminals: Another way to communicate is through mobile data terminals mounted in 
response vehicles. This form of silent communication allows a single agency to communicate additional or 
lengthy information to any responder without interfering with voice communications on a shared 
channel. This type of communication also allows responders to share sensitive information on a prioritized 
basis. 

 
 

Personal Communication Devices: These communications devices, such as Personal Digital Assistants 
(PDAs), cell phones, and camera phones, are common among TIM responders. Responders exchange 
numbers prior to an incident and use them during an incident for communication. However, the National 
Task Force on Interoperability discourages reliance on personal communication devices because, by 
doing so, responders are required to share frequencies with the private sector. These frequencies can 
become overcrowded or be unavailable for numerous reasons. This is especially true as the nature of the 
incident escalates. Also, personnel in command must be able to reach multiple responders at the same 
time—an ability that is not always available with a cell phone. Another consideration is that dialing and 
waiting for a cell phone connection is not feasible or acceptable during an incident. However, camera 
phones are simple devices that can be used to transmit exact information on an incident scene, and can 
be useful in identifying vehicle size and type parameters that must be considered for vehicle removal.  

                                                      

        Cell Phone                            Personal Digital Assistant 

Incident Response Tools 
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 Automatic Crash Notification (ACN) and Advanced Automatic Crash Notification (AACN): These 
vehicle-equipped tools alert a telematics provider when a vehicle is involved in a collision or an airbag 
is deployed. As the more sophisticated model, AACN is capable of predicting the severity of the crash 
and injuries, thereby enabling operators to more quickly dispatch the appropriate incident and 
emergency responders. As the initial notifications are sent to private service providers, technology 
must be developed to coordinate with and alert public service providers in real time. 

 
 Next-Generation (NG) 911: Identifies the immediate and exact location of an emergency call. 
 Advanced Vehicle Locator (AVL): This tool allows a dispatch center to locate the vehicle closest to an 

incident scene for immediate dispatch. 

   
 

 Traffic Signal Preemption: By using a vehicle-mounted preemption emitter device, this system allows 
emergency vehicles to disrupt normal signal cycle operations and proceed through an intersection 
with quick access to a green signal light, and maintain a red signal light for cross-traffic vehicles. 
Traffic signal preemption provides emergency vehicles with immediate right-of-way, prevents cross-
traffic, reduces response times, and enhances overall traffic safety. 

 

  Work Zone Intrusion Devices: These devices provide deployed detectors that establish an “invisible 
fence” to protect the incident scene and responders from potential stuck by events. When the “fence” 
is broken by an intruding vehicle, an audible siren alerts responders of the intrusion, providing 
(limited) reaction and evasion time. 

 Emergency Vehicle-Mounted Lighting: The use of emergency vehicle lighting, such as high-intensity 
rotating, flashing, oscillating, or strobe lights, is essential, especially in the initial stages of a traffic 
incident. Emergency vehicle lighting enhances driver and pedestrian awareness regarding the 
incident scene, thereby increasing the level of the safety of emergency responders and victims, as well 
as oncoming vehicles approaching the incident. It should be noted that emergency vehicle lighting 
provides warning and awareness only, and yields no effective traffic control. 
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 Retro-reflective Vehicle Markings: In 2009, fire apparatus and emergency vehicles became subject to 
new guidelines with respect to reflective striping as stipulated in National Fire Protection Agency 
(NFPA) 1901: Standard for Automotive Fire Apparatus, 2009 Edition. The new standard calls for 
striping on the front, sides, and rear of all fire and emergency apparatus, thereby increasing 
awareness and visibility to road users. 

 
 Police Investigative Tools: The use of “total station” and “photogrammetric” tools combine to aid crash 

investigators by improving the accuracy of the crash investigation, while greatly reducing 
investigation time. The total station is an electronic/optical surveying instrument with built-in 
capabilities to measure slope distances, angles, vertical height differences and other physical 
properties. Photogrammetry is a technique using remote sensing technology to make precise 
measurements from photographs to determine physical dimensions involved in crash investigations. 

 

MEDIA COMMUNICATIONS 

Delivering accurate and effective media communications are important functions that transportation 
agencies must develop and maintain to provide current roadway information that is valuable to travelers. 
When a highway incident escalates to the point where evacuation is necessary, such as when a major 
hazardous materials spill occurs, responders can implement protocols established by jurisdictional 
emergency management groups.  At any incident scene, both major and minor, one agency 
representative should be pre-selected to provide information to a central point of contact (POC). This 
policy serves three purposes: 

 This policy provides the media with a pre-determined POC from which to receive accurate and timely 
information to disseminate to the public. 

 This policy allows responders and their agencies to continue with the task at hand, uninterrupted by 
repeated requests for information from multiple sources. 

This policy assures that the information is well-developed, accurate, and consistent. An agency’s Public 
Information Office and designated PIO can develop and distribute a Media Guide to assist in providing 
guidance on how to handle public communications. A Media Guide details policies and procedures for 
handling media access to an incident; establishes guidelines on timing and message content provided to 
the public; and supplies guidance on how media relations are managed during an emergency. Even 
when a State agency has established formal working agreements with the media agencies, a Media 
Guide can help clarify the “ground rules” that govern how the working relationship is conducted. This 
ensures that the media agencies are able to receive the information needed to provide travelers with 
information on an incident or event without compromising incident response activities and responder 
safety. 
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These technologies combine multiple data strings from multiple agencies and convert this information 
into a single-source information system. The following list defines some technologies that facilitate tactical 
communications and response between incident responders:. 

B. INFORMATION EXCHANGE  
Institutional Support  
Technical integration of key information systems is a critical element of interoperability, but it is not a 
stand-alone issue. Interoperability is not just about technology; it is about changing the culture of a State 
or region in how it gathers and communicates information that is accessible to multiple public and private 
sector entities, law enforcement, transportation, and safety organizations. Institutional support for 
interoperability involves strategic planning and operational changes among all participating entities for it 
to be successful. Achieving interoperability requires a multi-faceted, multi-dimensional approach, as well 
as a governance structure documented in memorandums of understanding (MOUs); sustained funding; 
and Standard Operating Procedures (SOP). 
 
Governance Structure 
The first step to achieving real-time communication and information exchange is development of a strong 
governance structure, an essential element to ensuring that a multi-jurisdictional and multi-disciplinary 
team maintains a shared vision. Guidance and involvement of high-level representation from each agency 
provides the experience and focused vision that helps an interoperability committee maintain focus. The 
governance group members must remain fully involved in the decision-making process because they are 
responsible for identifying sources of initial and continued funding. A governance structure can take 
several forms. For example, the governance structure may consist of subject matter experts (SMEs) in the 
areas of technology, operations, and program management from each agency. In this instance, it is 
common for SMEs to speak for statewide agencies. However, if the State elects to take a regional 
approach, there is a need to establish interoperable committees from each region, consisting of SMEs that 
make decisions for that region. In other areas, the Governor (or other designated county or municipal 
elected official) appoints a governance or advisory committee that chooses its own SMEs, who then work 
within a committee structure and report to the governance committee. In still other locations, a 
preexisting agency achieves the interoperability needs of the jurisdiction or region. 
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C. OTHER ISSUES 
FHWA Description of an ITS Project:  
An ITS project, as defined in the FHWA Rule and FTA Policy, is “any project that in whole or in part funds 
the acquisition of technologies or systems of technologies that provide or significantly contribute to the 
provision of one or more ITS user services as defined in the National ITS Architecture.” Examples of user 
services include Traffic Control, Incident Management, Public Transportation Management, Pre-trip Travel 
Information, Emergency Vehicle Management, and Maintenance and Construction Operations. Click here 
for a full list of user services from the National ITS Architecture. Essentially, an ITS project is any project that 
includes ITS technologies (i.e. advanced information processing, communications, sensing, or control 
technologies) and that has the potential to be integrated with other systems. 
  
Examples of ITS projects include interconnecting traffic signals, transit signal priority systems, traffic signal 
control software, variable message signs, closed-circuit television cameras, electronic fare payment 
systems, and automatic passenger counters. It is important to note, however, that a project does not have 
to be exclusively concerned with ITS to be subject to the federal requirements. A project that has any ITS 
components, such as a roadway widening project that includes the installation of CCTV cameras, is 
considered an “ITS Project” for the purposes of the federal requirements. 

Standard Operating Procedures (SOP) must be established early on for effective communication. An SOP 
should cover procedures to maintain and upgrade equipment; provide requirements for training and 
certification; guide the process for acquiring new technology; ensure that all responding agencies have 
signed the SOP document; and provide an oversight committee to enforce the requirements of the SOP. 
An effective SOP details the issues related to technology reserves (radio caches), survivability, and 
redundancy. 
 
 


