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Mobile Computing Technologies: Executive Summary

Executive Summary
By Margaret Jacobs

It is remarkable how much benefit a law enforcement agency and consequently the public 
can experience from a successful mobile computing system. At the very least, the system 
will store records in a computer that were previously managed by hand. Once computerized, 
the records can be rapidly searched, easily compiled into reports, and quickly shared with 
others via electronic transmission. And, with some consideration given to the steps involved 
in law enforcement processes and the extensive abilities, powers, and capacities that mobile 
computer technology has to offer, the percentage of savings in time, personnel, money, 
consumables, accuracy, and safety can be truly monumental, often between 20–40 percent.

Benefits of Mobile Computing

The degree of benefit a department achieves from mobile computing technology depends 
considerably on which hardware, software, and accompanying technologies are implemented. 
Yet even with a very basic system, the benefits can be enormous. 

Below are brief descriptions of primary benefits generally attained when law enforcement 
agencies deploy a typical system, which would include mobile communications (with 
dispatch, the ability to query the National Crime Information Center [NCIC], and local 
messaging), and field data reporting (incident, accident, and field contact). 

Reduced Radio Congestion
The use of computers for queries, dispatch, sending messages, and doing checks cuts down on 
voice traffic up to 40 percent, opening up voice channels for emergencies.

Lighter Dispatch Workload
Activities such as making status entries on the computer aided dispatch (CAD) system, 
issuing call assignments via radio, performing NCIC queries and sending the information 
back to the inquirer can all be done by officers in the field using mobile computing, thereby 
unburdening the dispatcher of these duties. Cutting down dispatcher workload in this way 
typically cuts expenses in the dispatch center by approximately $100,000 per year. Floor 
space and equipment savings can add up to $50,000 per year. 

Easier Resource Management, Allocation, and Supervision
Through the use of mobile messaging technology combined with a CAD system, supervisors 
can know what call their units are assigned to, revise assignments on the fly, and override 
a dispatch assignment for more efficient use of resources. They can also see in advance 
when staffing at a scene is likely to be insufficient. Mobile data communications (MDC) 
technology that allows officers to access police databases may help warn an officer if he has 
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encountered a potentially dangerous situation. When automated vehicle location (AVL) 
technology helps pinpoint vehicle locations, it helps the dispatcher or dispatch system direct 
the closest possible resource to a scene. AVL software can also locate an exact location of 
a vehicle of a distressed or unresponsive officer, thereby allowing aid to be dispatched to 
his/her location.  

Cost Savings by Avoiding Paper
Police work generates reports, which are typically produced on paper. Mobile computing 
can eliminate using paper for the first round of information collection. Electronic 
communications can replace paper for information exchange inside the police department. 
Such paper reduction can produce significant cost savings by eliminating things like copy 
supplies, copy machines, storage space, and printing costs. It also reduces personnel costs in 
the areas of making copies and filing, retrieving, and distributing paper records.  

Reduced Data Transformation Time and Improved Record Quality
In paper-based records collection, officers (who know the most about an incident) capture 
required data about an incident on paper forms. They then pass those forms to a clerk 
to be entered into the computer. Clerks must decipher what the officer wrote (causing 
transcription errors) and resolve ambiguities second hand. And when the clerk enters the 
record into the computer he/she is capturing that data for a second time, thereby duplicating 
effort. If the officer enters the report directly into the computer he/she saves the clerks’ office 
up to $45,000 per year (averaging 20 minutes per report for 10,000 reports per year at $15 
per hour). Executives must keep in mind that clerks are still needed; their function shifts to 
quality assurance, error checking, and data validation. Officer data entry also cuts down on 
transcription errors and cuts the time it take for data to get into the computer and back out 
to investigators, thereby increasing the probability that the case will be solved. Higher report 
quality is also a resulting benefit. 

Other benefits include improved intradepartmental communications, support for 
community-based policing, less expense when a report changes, lower training costs, 
increased officer confidence, and improved professional image for the department.  

One significant operational change derived from mobile computing is that field data entry 
may drastically reduce the amount of time that officers spend writing reports (thought to 
be as much as 20 percent of patrol time). Another operational benefit of in-the-field data 
capture is that officers can reuse data elements for numerous reports, eliminating duplicate 
data capture on forms. For instance, from one accident an officer may need to generate a 
DUI report, accident report, and an arrest report. Common information such as driver name 
and license number can be captured once and used multiple times. 
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Reworking Business Processes Before Computerization
It is the perfect time, when standing on the threshold of designing a mobile computing 
solution, before any equipment is chosen, for department personnel to perform a serious 
review of their business processes.  

In the past, during earlier generations of computerization in law enforcement, it was 
common to simply automate a manual process on the computer. This approach to application 
development is lacking on several fronts. First, many times it simply computerizes an existing 
bad process. And, often it does not consider utilizing the power and capacities that computers 
have beyond humans. Most importantly, it does not link the development of the application 
to the process it is being built to support. Therefore, it is wise to first redesign processes to 
make them more effective and productive for field personnel. Then computer applications 
should be developed to provide improved tools for the field officer, supporting the recently 
improved business process. In this way users can gain the ultimate value from technology, 
having the technology enhance the process it supports rather than simply computerizing an 
existing bad process.  

Change Management
For all the benefits a mobile computing system can bring to an agency, it is often met with 
resistance, especially by older, more experienced officers who feel comfortable with manual 
processes. Therefore it is vital that they are shown how the new technology will truly make 
their work easier and safer. Most importantly, they must buy into this idea. Once the officers 
truly accept the value of this technology, they will make the effort to integrate it into their 
work habits and eventually will become dependent on it.

When designing and implementing a mobile computing solution, consider first the officers 
who may have the most difficulty with technology and design your implementation strategy 
with them in mind. It is wise to include them at the start of the planning phase. 

Vital Backup Procedures
Dependence on technology can bring law enforcement work to a grinding halt if the 
technology fails. Unfortunately, everyone knows that at some point all technology will have 
downtime. Therefore it is crucial that backup systems are in place, data backups are kept, and 
spare parts are on hand. Supplies and procedures for manual reporting and radio use should 
be kept at the ready. Manual procedures should be reviewed and drills on manual processes 
performed periodically to be sure everyone, especially younger officers who did not initially 
work with manual processes, can carry on their essential work during technology downtime. 

Background of Mobile Computing
When law enforcement personnel think of mobile computing, they may picture the earliest 
technology solutions from the 1980’s. These consisted of proprietary systems with small 
screens that were tied to an agency-owned radio system. These were expensive and often 
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unreliable. In the 1990’s, more sophisticated mobile applications arrived, driven in large 
part by package delivery businesses (e.g. Fed Ex and UPS). Currently, modern business can 
pick from a plethora of dependable and affordable options to implement mobile computing 
solutions for their businesses. The growth rate for this technology is slightly slower in the law 
enforcement market due to tight budgets, security issues, and complexity of integrating with 
CAD, records management systems (RMS), and databases. However, it is moving forward 
at a rapid pace, bringing with it some of the biggest advances in police work in the history of 
law enforcement. 

Some Emerging Technologies
•   �Currently, there is keen interest in mobile applications that require faster networks 

that carry larger files, also known as “broadband” applications, which can transmit 
video, photos (including mug shots) and fingerprints. Law enforcement workers 
want instant access to complex data from any location. 

•   �In response to 9/11, to acknowledge the need to allocate additional spectrum 
to support broadband data communications, the FCC designated the 50 MHz 
spectrum in the 4.9 GHz band entirely for public safety mobile data networks. 
Existing equipment and industry tested technical standards for broadband 
transmission speeds work well on this band. 

•   �Hotspots, Wi-Fi, mesh networking (which uses repeaters), multi-path networks 
(which use multiple networking technologies to achieve best results), and faster 
networks under development by cellular companies are on the cutting edge of 
mobile computing.    

Technologies Commonly Used Today
For the purposes of this summary, mobile computing is defined as the use of industry 
standard portable computers in law enforcement patrol vehicles. 

There are three types of networks most commonly used for mobile computing in law 
enforcement today: 

•   �Relatively slow networks that are built, administered, and maintained by the agency 
itself. This includes regional radio networks that use 800MHz trunked technology. 

•   �Somewhat faster cellular data networks that the cellular carriers operate and 
maintain (includes a monthly access fee; good for small agency in a region with good 
coverage).

•   �Agency installed and maintained Wi-Fi networks that use computer-to-computer or 
computer-to-base technology. These offer full broadband speed but very limited range. 

The three major categories for components that make up the mobile environment include 
hardware, software, and other associated technologies.  
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Hardware
Hardware options consist of handheld computers, tablet computers (usually pen-
based), and full sized laptop computers with keyboards, which are sometimes pen-
enabled. Within the hardware category there are also three other classes to consider 
– consumer grade laptop computers, rugged laptop computers, and fixed mount 
vehicular computers. 

Consumer grade laptops are the least expensive to buy initially, but the rough patrol 
car environment causes them to need frequent repairs and have a short life cycle. Also, 
regular laptop computer screens are difficult to read in bright sunlight, which is often 
present in the patrol vehicles. While initially two to three times more expensive than a 
consumer laptop, the rugged laptop has a longer life cycle. It is available with a sunlight 
readable screen and touch screen option that makes operation much easier in the field. 
When mounting either of these choices in a vehicle, consideration must be made 
to avoid interference with air bag deployment. Several vendors also offer computers 
purposefully designed for use in a vehicle. Screens are readable in direct sunlight, all are 
touch screen enabled, they are designed for mounting without airbag interference and 
they cost about the same as rugged laptops.   

Software
The two most popular software applications for law enforcement mobile computing 
are mobile data communications (MDC) and field data reporting. MDC provides 
immediate access to the information in local, regional, state and federal law 
enforcement databases. Most commonly officers search for names, driver’s license 
numbers, and license plate numbers, but the queries also alert the officer to potential 
hazards such as stolen vehicles and wanted persons. MDC is often integrated with 
CAD, mapping options, and automated vehicle location (AVL). MDC requires an 
“always connected” wireless connection between the vehicle it is in and the central 
server. 

Field reporting consists of allowing officers to fill out common forms using the 
computer on location. The simplest implementations of field reporting require that the 
report is then printed and processed using the same method as a handwritten report. A 
slightly advanced version allows the reports to be transferred to floppy disks or thumb 
drives so the data can be transferred to the central database. More advanced systems 
further automate workflow with online routing, approval, revisions, and status reports. 
They are closely tied with the RMS. 

Other Associated Technologies
Other associated technologies that can be added on to further advance mobile 
computing for law enforcement include magnetic stripe and bar-code readers, digital 
cameras, printers, fingerprint scanners, handwriting recognition, and voice input.
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Purchasing Guidelines, Cost Estimations, Training, and Other Considerations
When it comes to planning for the purchase of mobile technology, there are many factors to 
consider including technological, administrative, cost, process, and personnel issues. Creating 
a complete Request for Proposal (RFP) is highly recommended. 

When it comes to budgeting, officials should realize there are many short and long term 
budget considerations; they must plan for all related costs including training, support, 
consumables (i.e. paper and toner cartridges), and wireless service fees. It is important to 
consider that the industry standard cost estimate for application maintenance is 17 to 20 
percent of purchasing costs. Additional money must be set aside for hardware maintenance 
and replacement. Maintenance costs will likely go up over time. 

Some high-level ideas to keep in mind while planning include: 
•   Prioritize your requirements to reflect what your agency needs most. 
•   �Set appropriate expectations for the project from the onset. Commit goals, 

objectives, and project scope to paper from the beginning. 
•   �A formal functional specifications document and technical specifications document 

should be prepared to properly plan such a project. 
•   �A rollout schedule for implementation should be developed.
•   �Training, system documentation, and security issues should also be properly planned 

and committed to on paper. 

Other helpful things to consider include: 
•   Look to other agencies to learn from their experiences
•   �Attempt to create economies of scale by purchasing products in conjunction with 

other groups 
•   Be sure to get initial user input and on-going user feedback 
•   Don’t overlook ergonomic and safety issues in your plans 

Perhaps the most necessary and most often neglected element of such a project is training. 
It is a well-known fact that no system can be truly successful if its users are not properly 
trained. There are many practical options available for training, including computer and 
web-based offerings and classroom training. Many vendors provide training as part of their 
services. Reference materials for applications and equipment should be readily available 
to staff. Ongoing follow-up and training should be planned for with the deployment of a 
mobile computing system.

Developed for IACP’s Technology Desk Reference, 2006 by Margaret Jacobs, Consultant
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A Perspective
By Gary Allen

In the past 10 years, municipal police departments across the United States have been 
deploying wireless networked laptops in patrol cars. Large and small police departments 
like the Miami, Florida; Sacramento, California; Baltimore, Maryland; Philadelphia, 
Pennsylvania; and Henderson, Kentucky have installed wireless networked laptops in 
the hundreds and the list goes on. These city based police departments have outfitted 
hundreds of their police vehicles with mobile data retrieval from a central location.

At the same time, smaller police agencies are also seeing that laptops are becoming 
standard vehicle equipment for their officers. In the small, southern New Jersey town of 
Lumberton, Lieutenant Jeff Smith says that his department, which serves the policing 
needs of Lumberton and surrounding towns, has 12 of its officers equipped with laptop 
computers using a digital Code Division Multiple Access (CDMA) service in their 
vehicles.

In 2006 the Lumberton Police Department began using the laptops for data entry 
(electronic, paperless forms), as well as for the search and retrieval of information. 
An example of how this might work: the dispatch center at the Lumberton PD 
receives a complaint (noise) and immediately opens a case file and communicates that 
information to the appropriate officer. Once the officer completes the investigation the 
appropriate information (narrative) is entered into the officer’s laptop. The completed 
report is then sent over the digital wireless network back to headquarters. A supervisor, 
upon receipt of the report, conducts a review. Once the review process has been 
completed the report is electronically sent to the county central database in another city, 
Westhampton. All backups of public safety data within Burlington County are handled 
by the county information technology office.

Sonina Matteo
Tech Research Services
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Law enforcement agencies, fire and EMS agencies thrive on information—they need it to 
respond to emergencies, anticipate what they’ll encounter when they arrive on-scene, and 
to help predict incident trends and patterns. Before computers, information was gathered 
by officers in the field, transmitted to others via paper notes, reports and other handwritten 
notations, and then filed in metal cabinets. Now the computer has taken over routine data 
collection, transmission and distribution at most of America’s law enforcement agencies, 
including transmitting data to mobile units in the field.

Along with the computerization that began in the 1980s, a few large agencies began 
installing specialized mobile computer terminals (MCTs) in their patrol vehicles. At that 
point mobile data was defined by proprietary, small-screen (30 lines x 24 chars) terminals 
and agency-owned radio systems, supplied by just a handful of companies that specialized in 
mobile data. These turn-key, radio-and-terminal solutions did the trick, but were expensive, 
time-consuming to implement, and generally unreliable. The displays were also very limited 
in the type of data they could transmit—text-only on small screens, with non-ergonomic 
keyboards.

The mobile data networks used radio systems built and maintained by the law enforcement 
agencies themselves. They required a dedicated radio channel and moved data at very slow 
speeds. But since the data usually consisted of very brief text information, the networks were 
generally sufficient for officers in the field who needed basic information access.

In the 1990s, commercial applications for mobile data began to appear, especially among 
package delivery and service companies that needed to efficiently manage their fleets. 
Consumer applications for mobile data began to appear in the form of alphanumeric 
pagers, personal digital assistants (PDA) and even cellular phones via text messaging. 
Suddenly, the proprietary nature of mobile data disappeared, replaced by scores of 
companies offering both individual components of mobile data and entire end-to-end 
networks that could span the country.

Now, in the 21st century, mobile data is common among ordinary consumers and in every 
size of American business—there are dozens of PDAs, cellular phones and laptops that 
can transmit data wirelessly from anywhere. Everyone from teens to corporate executives 
can check their e-mail, stock holdings, bank accounts and sports scores using wireless data 
applications.

But adoption of these advanced wireless data technologies has been slow to come to public 
safety agencies, including law enforcement. These agencies are limited by tight budgets, 
and constrained by the complexity of linking to records management and computer aided 
dispatch (CAD) systems, and the requirement to deploy completely secure and reliable data 
links with criminal justice databases.
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Large agencies have usually had the resources and technical expertise to deploy mobile data 
systems to support their field forces. Sometimes these networks are implemented by large 
system integrators under a contract that includes a voice radio and computer data systems. 
Smaller agencies must usually depend upon outside experts to design and install mobile 
data systems, usually as part of a purchase of records management or CAD software.

Commercial wireless networks offer a quick, simple and inexpensive mobile data solution for 
large and small agencies. For personal communications, hundreds of agencies have deployed 
Blackberry or similar wireless PDA devices to allow transmission of text information to key 
personnel either via paging or e-mail. Cellular telephone carriers also offer a mobile data 
solution over their data networks that mirror their voice network coverage. Early networks 
used technology that offered no great speed advantage over private radio systems. However, 
using the cellular network eliminated the design, construction, and maintenance of a private 
network, and in most regions provided improved and more reliable mobile coverage.

Early cellular data networks (CDPD) piggy-backed on the voice network, and sometimes 
suffered from congestion as network traffic increased. More recent, so-called third-generation 
(3G) technologies (1x-RTT, GPRS, EV-DO, EDGE, etc.) are operated separately from the 
cellular voice network, and have increased speeds as well.

As large and medium-size agencies have successfully implemented mobile data over the past 
five years, law enforcement officials recognized the advantages of having access to data from 
the field. This, in turn, has generated interest in so-called “broadband” applications for 
mobile data, including video, mug shots and other photos, fingerprints, in-field reporting, 
and sophisticated ad hoc networking and messaging at critical incident scenes. Just like 
consumer DSL and cable access to the Internet, law enforcement agencies want instant 
access to complex information anywhere within their jurisdiction. 

In the wake of the terrorist attacks on September 11, 2001, the Federal Communications 
Commission (FCC) recognized the need for additional spectrum to allow broadband data 
communications. They allocated 50 MHz of spectrum in the 4.9 GHz band exclusively for 
public safety mobile or hotspot mobile data networks. The band is adjacent to the consumer 
Wi-Fi wireless data band, and the equipment operates using well-establish technical 
standards that allow broadband transmission speeds.

Some agencies have created hotspot mobile data networks using this new band or the 
standard Wi-Fi band. They have placed base stations at strategic locations around the 
jurisdiction (headquarters, gas pumps, parks, etc.) to allow officers access to the network 
when they’re within range so they can upload reports from the field and download reference 
information. Some jurisdictions are small enough that they have been able to create city-wide 
Wi-Fi networks to allow broadband communications from anywhere within the city or town.
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More recent developments allow the creation of a so-called “mesh” network using Wi-Fi 
access points scattered around the jurisdiction. A receiving base station relays data from a 
field unit on to another base station, and the process repeats until it’s received at the main 
base station. Out-going data is transmitted to the field unit the same way. The method has 
the advantage of broadband speeds and lower network deployment costs.

Most recently, several companies are offering computer-to-computer messaging applications 
that use the Wi-Fi and 4.9 GHz band. The programs allow instant messaging, multiple 
streams of and audio video between several computers, and unit management features to 
handle a critical incident.

Several companies offer multi-path networks that select the best network among those 
available and route the field unit’s data appropriately. The software’s intelligence can locate 
and use the agency’s own radio network, a cellular network or a nearby Wi-Fi access point 
to create a constant data link for the field officer. As of mid-2006, several companies are 
developing wide-area Wi-Fi technologies that will provide broadband speeds over tens of 
square miles. At the same time, several cities in the U.S. are considering the deployment 
of free, city-wide Wi-Fi networks. Both of these developments could allow public safety 
agencies another option in achieving wide-area, broadband mobile data capabilities for their 
field forces.

At the same time, cellular companies have mapped out ever faster data networks for the 
future, with some companies promising speeds up to 5 Mbps within the next two years, faster 
than traditional wired DSL service.

The nation’s law enforcement agencies generally use one of these mobile data solutions:
•   Slower-speed networks which the agency must build, operate and maintain. The

trend towards regional radio networks, including 800 MHz trunked systems, has 
made this option more feasible, particularly for smaller agencies.

•   Higher-speed cellular data networks operated and maintained by cellular carriers. 
This option is excellent for small agencies in well-covered cellular regions, since
there is little up-front cost and there are typically fewer units for which to pay a
monthly access fee.

•   Self-built Wi-Fi networks for computer-to-computer or computer-to-base
networks, all installed and maintained by the agency. This option provides full broad
band data speeds, but with very limited range unless the jurisdiction is very small.

Within each option the challenges remain basically the same as the 1980s: initial
and ongoing cost, reliability and speed of transmission.
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Basic Questions to Ask When Considering Mobile Data

What information do you need to access from the field: basic text (vehicle 
registrations, etc.), high-volume text (in-field reporting, records management, CAD, 
etc.), or broadband (photos and other graphics, video, fingerprints, etc.)?
Can you depend upon a cellular carrier for network service, or should you build your 
own mobile data radio system, either standard radio or Wi-Fi/4.9GHz?
Do you need a proprietary data terminal for only mobile data, or do you need to use a 
ruggedized laptop for other applications such as word processing?
How and where will the network terminate: at the your agency’s local server, through 
the Internet to a server, at the county/state interface to NCIC, etc.?
What applications will be available on the network: RMS, CAD, links to warrants 
and vehicle registration  databases, automatic vehicle location (AVL)?
Do you need mobile data access only in vehicles, or also portable, handheld access?

Developed for the IACP’s Technology Desk Reference, 2006 by Gary Allen, editor of DISPATCH  
Monthly Magazine.
http://www.911dispatch.com
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Benefits to the Community 
and Agency
By Paul Wormeli

A successful mobile computer implementation offers many benefits to the agency and 
the community. Depending on the applications used, efficiency, accuracy, public service, 
and officer safety can all be enhanced by the mobile computer solutions.

After transitioning to a mobile computer solution for dispatching calls, sending 
messages, and running information and wanted checks, an agency will see a tremendous 
reduction in the amount of voice radio traffic. The transmission of routine messages 
and checks on vehicles and persons by computer allows the airwaves to be clear for 
emergency messages. Citizens benefit from faster stops with the elimination of lengthy 
delays waiting for checks to be completed. Dispatches and lookouts are delivered with 
complete information, there is no need to repeat or confirm addresses or descriptions.  

Replacing paperwork with electronic reports and forms can allow for greater efficiency 
for the officer taking the report and also many others. Once familiar with the electronic 
system officers can move quickly through the data elements of a report; narratives 
become more detailed and better organized because the author can use word processing 
functions such as copy and paste to move sentences or paragraphs. Handwriting is no 
longer a hindrance to those reading the report, including data entry clerks, detectives, 
and prosecutors. A well designed system will import the report directly into the records 
management system. Data entry personnel then change their focus to data verifications, 
ensuring that reports are even more accurate than ever before. Hiring temporary data 
entry clerks or staffing with overtime is no longer necessary because of the instant 
transfer of data. Finally, this data is immediately available for investigative use rather 
than backlogged waiting for entry by overworked staff. Getting useful information 
while in the field can make the difference when a case is rapidly evolving. Electronic 
reports are the cornerstone of a good information system.

Using the computer as a data dissemination tool is an emerging trend in law 
enforcement and it allows for fast and accurate information management. The 
traditional method of printing bulletins and posting them in the station can be replaced 
by a virtual roll call through a web based interface. This uses point and click functions 
similar to the Internet that many are already familiar with. The officers get up-to-date

(Continued)

Mobile Computing Technologies: Benefits
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Benefits of Mobile Computing
The classical approach to building information systems in law enforcement has been 
to design what is most often called a records management system. The very use of this 
term illustrates the underlying premise in the design and construction of the system; 
namely, to take some portion of the manual records stored in a records room and 
duplicate them on a computer. The justification for duplication of these manual records 
in a computerized form is that it is easier and faster to count the crimes that occur for 
Uniform Crime Reporting (UCR) purposes, and that it is possible to search and find 
the records faster and with more flexibility than by going through paper files.

In seeking to achieve these limited objectives, the design and implementation of records 
systems has been driven primarily by the desire to automate the forms that are stored 
manually. For many police departments, this automation, while helpful in some respects, 
has often generated more work than it has added value to the process. Depending 

information on wanted suspects, missing children, crime trends and policies. Through 
this information the officers are able to self direct patrols to target trends immediately, 
and have a vast amount of resources in one location. These bulletins can be instantly 
changed or rescinded. The result is a better informed officer who is aware of the 
problems in the patrol area and able to respond better to the citizen’s needs.

When technology, policy, and training come together, mobile computer applications 
allow for more efficiency and ensure that the officers spend more time on the patrol. 
Departments implementing a system can use time studies to measure some of the basic 
system components, such as the amount of clear air time once computerized messaging 
is available as compared to a similar time period prior to implementation. But many 
of the qualities of a good system are hard to measure, such as the rapid capture of an 
armed and dangerous suspect because the photograph was electronically transmitted 
to the officers. The ability to research a suspect from the street and complete more 
thorough investigations are important to officers and detectives, but hard to track. These 
types of examples can be gathered over time, and can often be more compelling than 
simple time savings measures. Finally, the satisfaction of the users can be measured 
through surveys and interviews. Some of the best enhancements to the system can be 
discovered and implemented based on comments from the people who use it every day.

Sergeant James Craige
Alexandria Police Department—Virginia
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on the quality of the design and implementation, the results of automation may be more 
frustrating than the paper-based process it intends to support.

New Models in Information Technology
Today’s thinking in information technology provides a number of new models which can be 
helpful in the design of law enforcement information technology. Contemporary thinkers 
have suggested that the design of modern information systems must be intricately linked 
to the processes that such technology is designed to support, rather than simply automating 
paper records. Further, the re-engineering of these processes should be a predecessor to 
defining information technology applications, so that we do not simply automate what 
exists. The automation of a flawed or unnecessary process results in a faster bad process.

This paradigm shift in the development of law enforcement technology offers a unique 
opportunity to redesign applications from the perspective of the law enforcement processes 
rather than from the mere desire to computerize manual records. One of the major 
implications of such a new approach is that agencies are taking a fresh look at the processes 
in which field personnel are engaged, with a view toward using technology to make these 
processes more effective by providing improved tools for the field officer. Designing 
technology from the viewpoint of the field results in very different kinds of software 
applications than have been implemented in the conventional CAD/RMS systems that have 
been created over the years.

Such a field-based computing perspective is particularly compelling now because of the 
introduction of mobile computing technology that is reliable and economical. It has only 
been possible to consider this perspective in the last decade, and perhaps only now, in 2006, 
has there been enough breakthroughs in communications technology to support the more 
ambitious implications of field-based computing.

Given the advent of the new capabilities of mobile computing, it is important to define in 
advance how this technology can support the increased effectiveness and productivity gains 
sought by law enforcement executives, and the new models of policing that have emerged 
in recent years. The potential benefits of using this new approach are fundamental to 
making decisions to deploy this technology or to make it a part of an agency’s information 
technology strategy. The intent of this article is to document the real-world benefits of 
mobile computing and its extensions to the law enforcement mobile office to make clear the 
ultimate value of this technology. The use of the term real-world is intended to imply that 
the benefits described here are not features of technology, but rather a compendium of what 
this technology can do in actual law enforcement practice to add value to the processes it 
supports.

Mobile Computing Technologies: Benefits
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The Mobile Environment
Mobile computing in law enforcement 
covers a host of alternative technologies. 
With respect to the hardware, the 
technology includes handheld computers, 
the so-called “tablet” computers (primarily 
pen-based), and full size notebook 
computers with attached keyboards (with 
or without pen input). In software, mobile 
computing includes simple mobile digital 
terminal emulation (messaging, NCIC 
access, etc.), field data reporting, the 
development of a field knowledge base, and 
the associated software for interfacing and 
message switching. Additional supporting 
software may include mapping displays, handwriting recognition, and voice recognition for 
dictating narrative components.

In addition to the mobile computer and associated software, there are a number of supporting 
technologies that can by employed to further enhance the value contributed by the use of 
mobile computing technology. Given the existence of a mobile computer in the field, add-
on technologies can include automatic vehicle location (AVL), magnetic stripe or bar-code 
readers, digital photography, field printing (such as for citations or reports), fingerprint 
scanners, and voice input.

General Benefits
The broad general benefits that can be achieved with mobile computing technology are 
really a function of the combination of hardware and software deployed, and the supporting 
technologies used. However, we can explore the basic benefits achievable by assuming that a 
typical system would include mobile communications (with dispatch, queries to NCIC, local 
messaging) and field data reporting (incident, accident, field contact, etc.) Given this specific 
implementation, the following benefits can be realized.

Reduced Radio Congestion
The use of digital technology to make queries, respond to dispatch calls, report status changes, 
and handle digital car-to-car messaging will reduce radio traffic by anywhere from 10 to 40%. 
To confirm this figure, try capturing a day of radio traffic in any typical police agency and look 
at the transactions by type. You will find that the bulk of the traffic falls into one of the above-
mentioned categories. Many agencies estimate up to a 50 percent reduction in radio traffic 
following the introduction of mobile computing.

Mobile Computing Technologies: Benefits



		        IACP/COPS Technology Technical Assistance Program  |  151

Lighter Dispatcher Workload
This benefit is a function of how the communications center is organized, but there is no 
question that digital technology reduces dispatcher workload. Even with a good CAD 
system, without mobile computing the dispatcher must make status entries into the CAD 
system, issue call assignments on the radio (with occasional repeats), and make state/NCIC 
inquiries and pass the results back to the inquiring unit. All of these activities can be 
performed by officers in the field using mobile computers rather than by dispatch personnel.

Many agencies use a dedicated information channel which is separately staffed for this 
purpose. With such a dedicated position, the use of mobile computing for this function can 
save the typical 5.2 persons it takes to staff one full-time position. For agencies using cost 
savings as a justification of mobile computing, it is easy to calculate a savings of $30,000 per 
person (including fringe)  times 5 persons times the life cycle of 5 years for this technology 
to show a cost savings of $750,000 for this change alone. Furthermore, there are equipment 
and floor space savings associated with reducing dispatch staff as well as other overhead that 
could easily save another $50,000 per year. The resulting total savings could be as high as $1 
million or more over five years, just by saving the cost of this one position.

Improved Supervision and Resource Management
With the mobile computing messaging capability connected to a CAD system, field 
supervisors can easily know what call their units are assigned to, revise assignments as 
appropriate to ensure that the best available resources are sent to each individual call, and 
know when the available staffing is likely to be insufficient. Sergeants in the field can override 
the dispatch assignment (if they are allowed to do so) to achieve more effective utilization of 
their resources.

Cost Savings by Avoiding Paper
The product of police work is paper. Incident, accident, arrest, field contact, citation and 
other documents are the physical end result of many law enforcement processes. With the 
use of field-generated, computer-based reports, it is possible to eliminate the generation of 
the original paper form. Paper need not be the medium of information exchange within the 
police organization itself. Once this new paradigm is accepted, there are serious cost savings 
avoiding paper as the communications medium; for example:

•   Copying supplies (paper, toner cartridges and other printer supplies)
•   High capacity copier machines
•   Labor costs to make and distribute copies
•   Labor costs in filing and retrieving paper records
•   �Storage space, filing cabinets, floor space required to maintain paper copies  

(not just in records but in all the duplicate file cabinets maintained by
 detectives, the chief ’s office, etc.)

•   The cost of lost, improperly filed, or damaged paper reports
•   The cost of printing forms
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Less Time in Data Transformation
In a paper-based system, the field officer captures the required data on a paper form. It 
is at this point that the most knowledge about the event exists, and it is the officer filling 
out the form who has the best opportunity to initiate the capture of reliable and accurate 
information. Yet with the paper-based form, police agencies typically expect records clerks to 
resolve ambiguities and correct errors in UCR classification or otherwise repair the work of 
the field officer. Further, the records clerk recaptures the data a second time by keying in the 
critical information into a records system. Not only is this process redundant, but it also has 
the potential to introduce errors by simple transposition or other variations from the original. 
This process costs time and money.

In a records system where the records clerks are entering the full incident report (as opposed 
to simply enough data to meet the old UCR standards and to do a few batch reports), a 
typical data entry measure would be minimum 20 minutes per report. Multiplied by the 
number of reports entered per year, and computing the five-year savings if this function 
is eliminated by having the data more accurately and completely entered in the field, the 
resulting savings are substantial. As an example, an agency processing 10,000 incidents per 
year would expect data entry to cost $225,000 over a five year period (10,000 times 0.3 hours 
per report times $15 per hour times 5 years).

To be conservative in this calculation, it must be recognized that some amount of quality 
assurance is still needed even with the best software that does full editing and data validation 
in the field, so that the full savings may not accrue. However, quality assurance reviews 
should take no more than 15% of the time it would have taken to actually reenter the data, so 
we could multiply the above calculated savings by .85. The potential savings is then $191,250 
over a five-year period. Combine this figure with accidents, citations, field contacts, arrests 
and other reports, and the savings start to mount. In many instances, this single benefit of 
mobile computing will justify the investment.

Reduced Cost for Required Changes in Reporting
When state or federal changes to reporting requirements are mandated, such as with the 
introduction of the National Incident Based Reporting System (NIBRS), mobile computing 
software will be less costly to change than all the manual forms and processes that are in 
place. Adding a few data elements (such as the arson reporting changes) is much easier in a 
well-designed computer program than the cost of remaking all forms. The traditional form 
approach involves labor intensive work in redesigning the form, printing, implementation, 
and retraining. Often the computer equivalent can support a change without this extensive 
labor cost.
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Elimination of Transcription Errors
Good quality mobile computing software will include edit rules to validate data as it is 
captured at the point of origin. Using lists of options, check boxes, and built-in edit rules will 
reduce the opportunity for error and improve the quality of the ultimate record.

Lower Training Costs
Experiments in the use of mobile computing in police agencies quickly reveal that it is very 
easy for officers to adapt to the computer-based approach of capturing data. A well designed, 
Windows-based software program for incident capture will include on-line help features, 
built-in edits to instantly detect errors in entry that can be immediately corrected, validation 
of entries in multiple fields, and other feedback mechanisms to shorten the time it takes to 
train officers to use this medium. Particularly for pen-based mobile computing, the metaphor 
of the clipboard is maintained in the data entry process, and the computer screen appears to 
the officer to be very similar to the manual form. 

Less Elapsed Time for Investigative Response
Several studies have established  that the probability of closing a case by arrest decays as time 
passes. The mobile computing entry of full case data enables the near real-time transmission 
of the case data to the investigator who is assigned and minimizes any delay of the follow-up 
investigation.

Improved Data Integrity
It is intuitively obvious that data captured in the field at the source will be of higher quality 
than data entered from manual forms after the fact. The quality of the data improves directly 
in proportion to the quality of the edits built into the software on the mobile computer; 
extensive conditional edits and validation rules requiring correction before uploading data 
lead to a significantly lower error rate and greater database integrity.

Improved Officer Safety
A fundamental objective for mobile computing is to provide the officer with a means of 
determining if persons are wanted or are otherwise a danger to the officer. High-speed access 
to local, state, and federal databases provides this capability from the field. Hardware and 
software used in mobile computing can also provide a function key or other means for the 
officer to initiate an alarm indicating that the officer needs help without the knowledge of 
the person endangering the officer.  

When the mobile computer is connected via a radio network and an automatic vehicle 
location (AVL) receiver is added to the vehicle installation, the system can transmit the 
location of a vehicle to an accuracy of up to 10 meters with differential AVL capabilities. An 
officer needing help can be located by the dispatcher even without a verbal message defining 
the officer’s location.
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Better Resource Utilization
Where an AVL system is employed to inform the CAD system of the exact location of 
the vehicle, the CAD system is able to select the closest available unit to respond to a call 
based on the actual location of all units rather than relying on a table look-up to determine 
which beat or sector should handle a particular call. This approach certainly provides for a 
reduced average response time and therefore a more productive response force leading to the 
handling of more calls per unit than is otherwise possible. The deployment of AVL added to 
a mobile computing solution raises interesting questions about the whole concept of beats as 
a means of pre-positioning units to respond to calls for service. Some cities have estimated 
that the implementation of this concept could result in the equivalent of a 10 percent gain in 
the effective patrol force.

Higher Report Quality
It is easier to capture and include data in a report that is produced on a computer than 
one that is written by hand, assuming that the software is well designed. In a Windows 
environment, for example, officers can use a pen or other pointing device to check off boxes, 
get help on fields, and spell check narrative entry. 

With point of origin editing and validation, the final output of the reporting process will 
improve over manual means. The report generated on a computer can also be printed on 
a high quality laser printer, adhering to state or other standards for formatting. Closely 
associated with the improved report quality is the proficiency of the officers using the system. 
In reporting on the study conducted in Los Angeles on the value of mobile computing, the 
National Institute of Justice found that “the more reports an officer wrote with the computer, 
the faster he or she could produce them.” As the proficiency increases, so will the quality of 
reports created in the field.

Improved Organizational Communications
Mobile computers connected through a radio network create the potential for the use of 
electronic mail between cars in the field and to any e-mail recipient in the department. With 
e-mail systems, many of the routine organizational communications that previously required 
meetings are no longer necessary, freeing people to do more productive work and minimizing 
the time spent in verbal communications or in writing memos. The result of all of this is 
movement of information throughout the organization at a much faster pace with greater 
accuracy and integrity.
 
Support for Community-Based Policing
Computer support for personnel in the field opens many new doors to support for field 
activities embraced by the community-based policing model. With the mobile computer, 
it is possible to put in the hands of the officer on the scene support tools such as standard 
operating procedures, penal codes, lists of community contacts and business contacts, 
and lists and phone numbers of support services that can be applied in proactive policing 
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intervention strategies. In addition, many agencies have found ways to increase the number of 
officers involved in community-based policing activities by applying the labor saved through 
using the mobile computer directly to increased community-based policing activities. This 
analysis has been the basis of grants given to agencies under the COPS MORE program.

Increased Officer Confidence
There is no doubt that having a store of information available to help make decisions will 
increase the confidence of the decision-maker. The concept of a field knowledge base with 
information needed by an officer readily available on the officer’s notebook means that the 
officer truly is armed with information that may mean the difference between deferring the 
resolution of a problem and solving the problem at the scene.

Enhanced Professional Image
The use of advanced technology, particularly specialized hardware and software suited to the 
police environment, such as pen-based solutions, indicates to the community that the officer is 
well equipped to be of assistance. This same image indicates to the suspect that the officer has 
the tools to find out whatever is important about the individual at hand. These impressions will 
create increased community confidence in the patrol force.
 
This list of benefits from the use of mobile computing is largely independent of the 
technology employed. The benefits are there regardless of whether laptops or pen-based 
computers are used, or irrespective of hardware features other than assuming the hardware 
is adequate for the work implied to achieve the benefit. However, there are benefits that are 
quite specific to particular technologies that may be employed in law enforcement mobile 
computing.  

Officer Specific Technology Benefits
An example of a technology that adds specific operator benefits is the use of pen-based 
computing. Of the mobile computing alternative technologies, pencentric (designed to use a 
specialized pen as the input device) hardware and software offer a special set of advantages. 
Pen computing essentially replaces the mouse or other input device (including the keyboard) 
for data capture. The pen as an input device has these advantages:

Allows the user to more directly point and select from a drop-down list than a mouse 
does. Less hand-to-eye coordination is required to position the pen on the proper 
entry field as compared to the use of a mouse, leading to faster completion of reports.
Permits the operator to write directly on the surface of the computer and convert it 
to text readable by the computer. This allows the unit to be used outside of a vehicle 
without requiring a keyboard. It also allows a more natural communication with the 
person being interviewed. Field workers in many professions using pen computers 
have found “that pen tablets and slates disappear like a notepad or clipboard, and that 
the devices help them maintain the eye contact they desire while taking reports.” 

•

•
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Sustains the familiar clipboard metaphor for filling out incident and accident reports, 
and thereby reduces training time and increases proficiency in the use of the system.

There are other specific technologies that can enhance the value of the mobile computing 
approach. For example, the use of time-saving devices such as magnetic stripe readers or bar-
code readers to instantly capture driver identification from the encoded driver’s license will 
have a potential impact on reducing the time it takes to complete a report.

Operational Impact
There are other benefits of using mobile computers based on more than the technology itself. 
In particular, for field data entry, that may have a major impact on productivity depending on 
the nature of current practices for report writing, and the willingness of the department to 
re-engineer the process and retrain officers in new report writing methods. The benefit is the 
potential reduction of time field officers spend in the report writing function, which has been 
estimated to occupy as much as 20% of patrol time. If it is possible to significantly reduce 
this time by eliminating steps or simplifying data capture, then major productivity gains for 
the department will emerge. For example, if it is the current practice for a field officer to 
use a worksheet to capture all of the data relative to an incident report and then to return 
either to the vehicle or to the office and prepare the final report, the data is actually being 
“captured” twice. If one of these steps can be eliminated, then there will be time savings.

As another example, of benefits from operational changes, consider the situation of 
responding to a serious accident involving multiple parties. It is not uncommon for the 
officer to have to create numerous reports arising from this event, including an accident 
report, one or more citations, possibly an arrest report, DUI incident report, etc. With 
manual forms, many items of data on persons, vehicles, and locations are duplicated on 
different forms. If the mobile computing software allows this data to be captured once and 
reused on different output forms, there is no doubt that time savings will accrue. In many 
cities, the time spent handling an accident averages 90 minutes, largely due to the extensive 
paperwork. If this average could be reduced significantly by eliminating duplicate data 
capture and speeding the data capture process, major productivity gains are possible.

Summary
The potential for mobile computing to result a 30 percent increase in the available resources 
of the police department is within the reach of a carefully designed implementation. 
The work saved by the reduced data collection and entry time and the reduction in the 
infrastructure needed to support a paper-based operation could achieve this objective. 
Acquiring the assets of the mobile computing infrastructure is an investment that can have 
long-lasting returns.  

Written by Paul Wormeli, Executive Director of the IJIS Institute for IACP’s Technology Desk Refer-
ence, 2006. Further reproduction without express written permission is strictly prohibited.
http://www.ijis.org
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How Mobile Computing Works
By John Dewey

This section is included in the TDR to offer chiefs a brief introduction to Mobile 
Computing. This section is designed to give executives a basic understanding of the 
technology system they are considering for purchase, and is not designed to be a 
comprehensive review of all technical considerations.

As law enforcement executives develop technology systems to meet the needs of 
their specific agencies, additional information on the benefits and considerations of 
future pieces should be sought. This section is written to help non-technical persons 
understand the basics of how systems work, the meaning of common terminology used, 
and the implications of choosing one technology over another.

Every effort has been made by the IACP’s Technology Technical Assistance Program 
(TTAP) to ensure that this section incorporates the general issues related to mobile 
computing technology. However, law enforcement administrators should be cautious 
that no primer can meet all the needs of any given law enforcement agency. Each 
agency needs to tailor its research to its unique technology needs.
    

Mobile Computing
Simply stated, mobile computing is the deployment of industry standard portable computers 
in a law enforcement patrol fleet.

Portable computers installed in patrol vehicles are a small component of a complete mobile 
computing system. The function of computers in patrol vehicles is determined by the 
application software deployed as part of a complete system.

The most common applications for a mobile computing system are mobile data 
communications and field reporting. While both of these applications can coexist on the 
same in-vehicle computer, there are differing requirements for the infrastructures necessary 
to support these applications on a fleet wide basis. In particular, the MDC application 
requires an “always-connected” wireless connection between the vehicles in the fleet 
and a central server. On the other hand, a field reporting application does not require a 
constant wireless connection to a server and in fact may use methods other than wireless 
communications to transfer information between the mobile computers and the central 
server.
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Mobile Computing Technolgies: Glossary

S
Software—General term for the various kinds of programs used to operate computers and 
related devices.

T
Touchpad—A device for pointing (controlling input positioning) on a computer display 
screen. It is an alternative to the mouse.

U
USB (Universal Serial Bus)—Plug-and-play interface between a computer and add-on 
devices (such as audio players, joysticks, keyboards, telephones, scanners, and printers).

V
Voice Based Computers—Mobile computers that provide voice recognition and translation 
for input to the units.

W
Wi-Fi—A wireless data networking protocol generally used connect PCs and laptops to a 
network. Also know as 802.11b and WLAN(Wireless LAN), it is the most common means 
of wireless networking and operates at 2.4 GHz.

Wireless—Telecommunications in which electromagnetic waves (rather than some form 
of wire) carry the signal over part or all of the communication path.

WLAN (Wireless Local Area Network)—A wireless LAN is a data communications system 
providing wireless peer-to-peer (PC-to-PC, PC-to-hub, or printer-to-hub) and point-to-
point (LAN-to-LAN) connectivity within a building or campus. In place of TP or coaxial 
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wires or optical fiber as used in a conventional LAN, WLANs transmit and receive data over 
electromagnetic waves. WLANs perform traditional network communications functions 
such as file transfer, peripheral sharing, e-mail, and database access as well as augmenting 
wired LANs. WLANs must include NICs (adapters) and access points (in-building bridges), 
and for campus communications building-to-building (LAN-LAN) bridges. 

WPAN (Wireless Personal Area Network)—A personal area network, a network for 
interconnecting devices centered around an individual person’s workspace, in which the 
connections are wireless.


