Polaris System for Public Safety Crash Module

Design Concept and Technical Specifications

Law enforcement officers are the primary responders to motor vehicle crashes on the roadways in their jurisdiction.  The officer's job at a crash scene is complex and includes, at a minimum:

· taking care of injured persons

· directing traffic

· collecting driver and vehicle information

· investigating the crash and its probable causes

· determining law violations

· working with other emergency personnel

· helping to clear vehicles and debris from the roadway

These duties must be conducted in all weather conditions and anytime of the day or night.  Measures that help the officer to complete these tasks more efficiently result in positive benefits for the officer's safety, the crash victims, other motorists, and the citizens of the community as well.  

The purpose of this paper is twofold:

1) to analyze the use of automated procedures to assist officers in investigating crashes and completing traffic crash reports to:

· improve the timeliness, completeness, and accuracy of the crash data

· reduce the time and effort required to complete the crash report forms to free the officers' time for more direct enforcement of traffic and other laws.

2)
to describe the Polaris System for Public Safety Crash Module and how its capabilities fit the design concept derived from the analysis of automating field data collection.  
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Polaris System Design Concept
For most law enforcement agencies, the current crash reporting process requires an officer to collect information about a crash in several ways:

· at the scene (while both outside and inside the patrol vehicle)

· at the station

· through follow-up interviews with crash participants and witnesses at other locations (e.g., hospitals, etc.)  and by telephone 

Crash documentation is generally collected on official forms, but in many cases, through the use of the officer's hand-written notes that are later transferred to the crash report form.  Completed crash forms are then delivered to the officer's supervisor for review and approval.  Unapproved reports may be returned to the officer for correction. This correction process may require the officer to recreate the forms from the preprinted blanks.  Depending on the severity and complexity of the crash, this correction process may take days or weeks.  Approved crash reports continue through a series of duplicative steps involving manual data-entry, copying, microfilming, and archival storage at various agencies (e.g., local law enforcement agency, State DMV). 

Crash data need to be accurate, complete, and timely for all its users (state agencies, federal agencies, researchers, public).  However, the process that crash data go through from field collection to final database and archival storage could easily take weeks or months to complete.  This is not only a costly method of collecting and automating field data, but it results in untimely data as well.  This tedious, time-consuming, and duplicative process also results in questionable data accuracy as it affords too many opportunities for data to be lost or errors to be introduced into the state's crash databases.  The result of such a process places a burden on limited law enforcement and public agency resources, fosters officer and agency frustration, and can lead to questionable analytic results.

Data collected by law enforcement is important but the safety of the officers and the public are the top priorities.  New procedures that officers use in the field should continue to reinforce these priorities, including the use of new technologies for data collection.  The new technologies should integrate into the existing procedures as closely as possible and positively affect the safety of the officer and the public.  Any new technology or procedure that reduces personal safety will meet with great resistance by the officers and deservedly fail.  The technology, and methods of integrating it into the field officer's job, must be implemented to assist officers in collecting more accurate, timely, and complete data in the field as safely as before the technology was applied.

Figure 1 visually depicts the procedures that are generally used for crash data collection, transfer, verification, and storage beginning at the crash scene, continuing to the supervisor's office, and ending at the central records system.  Officers at the crash scene will use the mobile version of Polaris for Crashes to collect and transfer crash 
Figure 1.  Crash Report Flow from Officer to Agency.
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	Activities Numbers
	Activities Illustrated in Figure 1

	1.0, 2.0, 3.0
	The officer enters all required data into the field unit software, including the latitude and longitude position of the crash from the GPS.  The officer also prints any necessary information to share with drivers or others.

	4.0
	When the officer is ready, the field unit software transmits the crash data to the Agency-based work station for the supervisor's review and approval, through one of several communication methods.

	5.0
	The supervising officer reviews the crash data and approves the data for transfer to Central Records or marks it for return to the reporting officer

	6.0
	If the crash data fails the review, it will be transferred back to the originating officer's field unit with any supervisor notes to the officer, the next time the officer is connected to the agency-based system.  The officer will make any corrections and return to Activity 4.0 to continue the process of review and correction until the crash report is approved by the supervisor.

	7.0
	When the supervisor approves the crash data and has affixed a signature, the crash record is marked by the Agency-based Server software for transfer to Central Records.

	8.0
	At a designated interval, the approved crash records will be transferred from the Agency-Based Server to Central Records.  Likewise, crash data may be returned from Central Records for additional corrections by the officer.  


reports to the supervisor.  The supervisor will use the agency-based Polaris System Software to review, approve, and transfer crash reports to officers and to the agency's Central Records system.   

An in-vehicle automated traffic crash system will consist of the following components:

· a pen-based, computer with GPS receiver and antenna, and bar code scanner

· the mobile version of Polaris for Crashes software

· customized in-vehicle mounting hardware for secure, accessible, integrated, occupant-safe and airbag-friendly placement of these technologies

[image: image1.wmf]Figure 2 illustrates an example of equipment that the officer might use in the field for data collection.  The mobile field unit will support all of the crash data collection for the officer in the field and will be functional while either inside or outside of the vehicle.  It should be durable, powerful, and compatible with other procedures required at the scene.  The field unit must assist the officer to do the job safely, be ruggedized, weatherproof, reliable, and offer a familiar fully-functional pen interface outside the vehicle.  

A variety of software methods can be used by the mobile crash software to eliminate or greatly reduce the need for a keyboard; e.g., choice lists, virtual keyboards, and other types of pen-based selection capabilities.  Handwriting recognition speed is enhanced when the field unit contains a powerful Pentium-based processor.  

The Mobile Polaris for Crash software interfaces with other user-selected applications on the field unit, especially the data communications applications.  The crash data collection software guides the officer through the data collection process.  The officer can begin by collecting person and property information which will then be stored in person and property records.  The officer can preview and print this information in the vehicle to facilitate the driver exchange of information at a crash scene, or for any other purpose.  This information will also be accessible to the officer in completing the crash reports.  Potential other uses for the information include citations, warnings, officer's logs, and any other report that the enforcement agencies wish to automate.  Person and property information is then used to complete a crash report by selecting the appropriate person (or property) from an on-screen list, and dragging/dropping that information into the appropriate crash data entry field.  The officer always has access to all person and property information entered into the system, so that completion of those data fields on a crash report never involves entering the same information twice - the officer can always drag and drop the information.

The officer has the option, however to fill out or change the crash report information directly, in case there may not already exist information in the person or property modules for the particular crash in question.  In this case, the person and property information entered into the form will be automatically transferred to the person/property databases, as appropriate.  The person and property information is available to the officer for other uses (including printing driver exchange information, additional crash reporting, or other report modules that may be added in the future such as citation, warning, field notes, vehicle safety inspections, detailed drunk driver information, etc.).

By automating the person and  property information, as well as the crash report data entry, information shown on screen is reduced.  As an example, the Driver's Action list of values generally requires a large amount of space on the printed form.  In the on screen data entry of crash information, space is saved by implementing the Driver Action selection as a pick list in which the values are displayed only when the officer clicks on the appropriate space on the form.  This type of process for similar elements in the person and property information reduces the extra information that must be shown there as well.  Using this technique for space reduction and combination throughout the person/property and crash data entry gives the officer a clear, uncluttered, and concise set of automated screens for data collection at the scene. 

The following is a general outline of the procedure an officer might follow to create and complete a crash report using the mobile Polaris for Crashes system.  This outline is not intended to describe exactly how every officer would complete every crash report since each crash has its own unique characteristics, but rather to show how the software could be used by the officer in the field.

1.
The officer is notified by a dispatcher that a crash has occurred; proceeds to the scene; assesses the crash situation, the injuries, the other resources needed (ambulance, fire, etc.) and obtains identification from all drivers involved.

2. The officer selects the menu option from the crash software to locate the longitude and latitude position using the GPS receiver at any time while at the crash scene.  

3.
The officer creates new person and property records by selecting the proper menu option from the crash software.  A unique incident report number is generated according to the officer's ID, date, and time.  Driver exchange information can be printed at this time.  This incident report number will be the unique identifier for these data throughout the system.

4.
The officer enters any remaining crash data into the mobile field unit on-screen crash, after dragging and dropping the person and property information to the form.  

5.
The collection process continues until there are two final pieces of information remaining for entry to the field unit: the narrative description of the crash scene, and the crash scene diagram.

6. The narrative is entered using the electronic pen or the keyboard mounted in the vehicle.  The crash software accommodates the narrative in a paragraph format as the officer is accustomed to writing.

7. The diagram can be drawn using Windows-based graphical software package.  The diagramming function is integrated into the crash software so that when the diagramming button is selected, the crash software starts the diagramming operation by showing the current diagram, if there is one, or letting the officer create a new one.  When completed with the templates of vehicle, roadways, intersections, etc., the diagram is compressed and then stored in the crash data. A pre-defined set of crash reporting shapes (templates) assists the officer in drawing all of the components of the scene.  Freehand drawing of the scene is also supported.

8. The officer saves the information for this crash.  Prior to saving the record, the crash software periodically saves the data in a temporary file in order to avoid data loss (e.g., mobile field unit power loss, etc.).

9. The officer collects other information that may be needed from injured people at hospitals, coroner's information, etc. 

10. When the officer is confident the crash data are complete, the officer electronically submits a signature and saves the information.

11. At this point, the Polaris for Crash software classifies the crash report as a ACOMPLETE@ report in the mobile field unit and is ready for transfer to the officer's supervisor the next time that data communications are established between the field unit and the agency-based Polaris for Crash software on the supervisor's workstation.

12. Completed crash reports cannot be changed by the officer until reviewed and returned for corrections by the supervisor.  The completed crash report cannot be changed by the officer or supervisor from the mobile field unit or the agency-based server once the report has successfully been transferred to Central Records, the official repository for the agency.  

Polaris System for Public Safety Crash Module
The System Design Concept is based on the use of the following software components:

· Mobile Polaris Crash Module  

· Agency-based Polaris System for Public Safety Crash Module 

Mobile Polaris Crash Module
The Mobile Polaris Crash Module is a commercial off-the-shelf product designed with the flexibility to be customized to meet the needs of the officers now and to allow for future revisions or enhancements.  The mobile system is a pen‑capable software system designed to run under the Windows 95 operating system on a notebook or hand-held pen‑based computer.  With this mobile software tool:

· the field officer can collect person and property information, carry that information forward to complete a crash report, transfer crash reports to and from  supervisors, correct unapproved crash reports, and print reports such as driver exchange information.

· the supervisors on the agency-based software can collect crash reports from the field officers, review and approve the crash reports, transfer the crash reports to field officers and Central Records, print crash reports, and produce basic descriptive analysis reports.  New crash reports can also be created on the server, just as they are in the field, both by officers and supervisors, if needed.  

The Mobile Polaris Crash Module makes the officer's job easier by automating the data collection and report‑writing task.  Using this system, the officer can collect, diagram, maintain, print, and transfer the data required from both the field and office environments.  The software functions as a fully capable and familiar Windows‑based graphical user interface for the officer and supports multi-tasking capabilities.  Features of the Polaris for Crash software include the following:

· Operational in the Windows 95 Operating System with Windows for Pen extensions.

· Assistance for the officer during crash report data entry in accepting input,    on‑screen virtual keyboard, pen stylus, pen‑drawn text, GPS, bar code, video, and internal telephone (or cellular) data modem.

[image: image2.png]et 1
i IS ES

{ Fle Mansgs Ansyss Preferences Agministision Help
% Gl L o~ Fpype

4

Tennessee Uniform Traffic Crash Report

Poge1 | Page2 | Page3-occ. | Page3-Nocc | Paged
Driver-
[ ] T o] T otreme]

o PhnneNumhev__()
[ =]

[12- 15t seat middle

13- 15t seat right side Seatposton [Tt set R sie ook
18- 15t seat other (lying down

19 - unknown front seat sag ot ]
[21 - 2nd seat left side (motorcycle

122 - 2nd seat middle T

123 - 2nd seat right side

128 - 2nd seat other (iying down s Transpont 10|
129 - unknown second seat

[31 - 3rd seat let side wicetossid |

[32 - 3rd seat middle
133 - 3rd seat right side

138 - 3rd seat other (lying down EBants T o e, & stuct

139 - unk: third
unknown third seat = — s | Close

S palf| &> Nonoce| Main
e

o





· An intuitive presentation of the data entry screens used to help the officer in all types of data collection: help screen, navigational arrows, pull-down lists, write‑in boxes, pop‑up keyboards.  During crash reporting, the officer has two primary methods of data entry; selection from information on the screen, or writing information directly into the selected field on the screen.  Figure 3 is an example of a pull-down list for a field named Seat Position.  The officer picks the  appropriate value with a tap of the pen. 
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· A facility for on‑line help that allows the officer to press the "Help" button any time while using the system and receive specific context‑sensitive descriptions and information about the crash and communication systems.  A variety of search and cross‑reference capabilities are available for the user.  Help will cover all user-accessible functions of the system and will provide procedural (how to do it) guidance (See example in Figure 4).

· The Mobile Polaris for Crash software implements standard Windows data entry features such as check boxes and buttons.  Using locations as an example, the officer would be able to select the distance scale (feet or miles) and compass direction of the intersecting street using a single tap of the pen on the appropriate button or check box.  These features enable speedy, accurate, and clear entry of the data to the automated form by the officer using the electronic pen.

· Additional on screen pop-up menus and buttons give the officer one tap access to the following functions:

· access automated help and element descriptions of each element on each page

· save the report that is displayed

· clear the selected element to a default value

· move between the various pages of the cash application

· return to a previous menu level on screen  

The pop-up menus and buttons will be altered from screen to screen and field to field depending on the type of information being shown and required.

· Another Windows feature that will assist officers in navigating through data entry screens quickly and easily is the use of Tabs.  Tabs will be used to display a selectable list of all the available report sections at the top of the screen.  A single tap on any of the tabs would allow the officer to jump to the screens corresponding to that section of the report.  Tabs will be visible at all times with the current page tab highlighted on screen.
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· Narrative data entry functions helping the officer in entering descriptions, comments, notes, summaries and other similar data.  Common

Windows‑like editing features will be incorporated including cut and paste, search and replace, spell checking, and other functions.  See Figure 5 for an example.

· All fields which can accept direct written input (officer's narrative, driver name, etc.) will be accessible to the built-in spell checker.  The officer initiates a spell check on the entire set of information entered for a given crash, person or property.  The size of narrative fields are limited only by the system administrator.  

· When the officer is working on crash report data entry, all required elements on the crash report will be implemented as required fields on the data entry screens. These must be completed before the software will allow the officer to transfer the crash report to the supervisor.

· The capability to attach notes to the crash reports for the officer and supervisor for the following reasons and functions: For the field officer:

· Officers have the opportunity to make notes about a crash scene and the  reports they complete.  The officer can enter these notes electronically using the crash system and attach them to the crash reports for review at anytime.  These notes will be accessible by the officer and are stored on the field computer with the crash report.

· Sometimes, crash reports sent to the supervisor for review and approval will have notes attached by the officer for clarification.  The system will allow the officer to attach these notes to the crash reports electronically for subsequent review by the supervisor on the agency workstation.  This capability will enable the officer and supervisor to communicate electronically during initial and subsequent reviews of crash reports prior to report approval.  These notes are accessible only to the officer and the supervisor reviewing the crash report. 

· The software can collect data from the following data collection technologies and methods (at a minimum):

· keyboard 

· on‑screen virtual keyboard

· pen‑stylus

· pen‑drawn text and graphics

· GPS

· video

· bar code

On the agency-based database server, the software will also support use of a mouse or other standard pointing device.

· The Polaris for Crash software helps the officer by providing standard default values for some data elements (e.g., crash date and time, officer number, arrival time, etc.).  These defaults may be overwritten by the officer, but the onscreen electronic forms will initially load with the default values already showing in the onscreen data fields.

· The software defines the relationship between data fields such that an entry into one field can affect the values or access to any secondary fields.  For example, the program will confirm that person and vehicle records exist to match the number of persons and vehicles the officer has indicated were involved in the crash.  These relationships can be changed by the system administrator by using the data entry script functions.  
· The software is capable of functioning in a networked environment.  It is Anetwork aware@ in that it will allow multiple users to access the application software, but requires security clearance (user id and password) to initiate a session for any given user.  The system limits any single network-connected CPU to a single instance of the program, that ensures that while multiple users can access the program, they must be working on different machines.  If a single user tries to log in twice from two separate machines, the system will issue a warning and ask for confirmation.  Further information about security and multi-user access to the system are contained in the description of the security features below.

· Because both officers and supervisors require access to multiple reports, in various stages of completion, the system includes screens for case management.  The case management screens allow the officer or supervisor to create, select, print, and maintain the crash reports.  This case management feature allows the officer or supervisor to manage the crash reports, transfer crash reports to other locations, and print reports.  (There are additional functions available on the supervisors' workstation, but all implementations share these features in common.)

· The system includes the capability to transfer crash data between the field computer, the agency-based server, and Central Records.  The methods of data transfer include Direct Connection, Modem, and Asneakernet@ (i.e. transporting diskettes).  The software is capable of receiving and transmitting data through standard or cellular telephone modem, and through RF if so desired. 

· All crash data transfers between the field officer and supervisor are done through simple software commands to import and export.  Crash data transfers between the supervisor's agency version of Polaris and the Central Records system is done with ASCII formatted text files.  ASCII files provide a standard process for converting the crash data into other databases for analysis and use.  The format of the export file is matched to the Central Records file layout by the system supervisor using the scripting capability of the system.  

· The supervisor can include:
A. Personal notes made about crash reports can be attached to the crash data.  These notes are accessible only to the supervisor and are stored on the supervisor's workstation.

B. Crash reports sent to the supervisor for review and approval sometimes include clarification notes attached by the officer.  The supervisor's crash report review process can also result in comments and notes for the  officer addressing corrections to the report.  The supervisor can respond to notes included by the officer and make correctional comments about the crash reports.  When the unapproved crash report is transferred back to the officer, these notes will be accessible to the officer on the field computer.  This will enable the officer and supervisor to communicate electronically during the initial and subsequent reviews of crash reports before approval.  These notes are accessible only to the officer and the supervisor reviewing the crash report.

The Polaris for Crashes includes numerous other supervisory features that are available to manage, analyze, transfer, and report on the crash data.  Some of these features are illustrated in the following sections.  

· The capability to display the list of reports available in the system sorted by crash report classification, crash report number, crash location, or crash date/time at the touch of a single button on screen.  The crash report status specifically displays the report classification on screen.  Classifications inform the officer and supervisor of the status of the crash report within the  collection, review, and approval process.  The classifications for crash report status for the officer in the field are: WORKING, COMPLETE, UNDER REVIEW, UNAPPROVED, CORRECTING, CORRECTED, APPROVED, and RECORDS.  Classifications for crash report status for the supervisor are:  RECEIVED, CORRECTED, REVIEWING, UNAPPROVED, CORRECTING, APPROVED, and RECORDS.

· An integrated diagramming component with templates and freehand support for drawing the accident.  This component contains a tool bar for drawing an accident scene that includes selectable objects for cars, pedestrians, bicycles, trees, stop signs, traffic signals, guard rails, fences, railroad tracks, and other objects.  This component supports selection of pre‑drawn intersection templates and includes the ability to customize quickly and adjust the scale (English and metric) and type of aspect of the intersection templates (e.g., width of crosswalks and lanes, number and type of each lane).  The component has a variety of display scaling features including the zoom in, zoom out, expand a selected region to fill entire display, and expand an entire intersection to fit the display.  The resulting image is stored in condensed format in the Polaris database and is retrievable for editing by the officer on the field computer and at the agency-based database server.
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· The software includes edit checks that will block erroneous entries and/or prompt the officer for corrections/confirmation.  The edit checks will be defined according to standards set forth by the Polaris system supervisor and Central Records and will incorporate two levels of validation: online and batch.  Online validation will include features such as Aedit masks@ that require proper format for entries such as SSN, VIN, date, time, etc., as well as checks for values that are out of allowed ranges.  Batch validation will incorporate single field and multiple field (cross-edits) that are initiated by the officer once the data entry is completed.  The software accomplishes this through the use of validation scripts that can be edited and added to at any time by the system's administrators using a standard scripting language.  The Polaris software is implemented with all required edits which serve as examples for administrators when the need for new validation checks arises in the future.  Data that has not been validated cannot be transferred from the Agency's Polaris for Crash to other databases or other departments.

· The system has the capability of automatically saving the screen information when the application is scrolled or paged to other windows of information to ensure saving of interim information as the officer continues through the entry process.  Once the entire report is saved, the temporary backups are removed.  Polaris allows the officer to select an interval for automatic backup of the current work on screen while working on a crash report (e.g., every 30 seconds, every minute, etc.).

· Simple techniques are used on all application screens to provide rapid and accurate data entry while eliminating the possibility of spelling or other clerical errors.  The Polaris for Crash software uses lists of phrases and items to choose with a single tap by the officer for every data element that can use this method.  In particular, long lists, scrolling and automatic skipping to alphabetic orders of lists will be used to speed up the entry process. 

· The officer's reports can be printed in the field or through the agency-based server.  When brought into the office, the field computer can access the agency-based server's  printer, as well, through an office docking station.  Data collected for a crash in the officer's field computer can be printed on the printer in an easy-to-read  format.  The automated crash report will contain all the information currently collected on the hardcopy form to help in the distribution of data to other databases and agencies. 

· The pen is immediately intuitive and familiar as an input device on paper and serves the same purpose on a computer screen. While all officers are likely to be very familiar with using a pen, their keyboard familiarity will vary significantly and using the keyboard could be frustrating for some officers.  Although training can alleviate most of the keyboard unfamiliarity, use of a pen whenever possible will better satisfy the officers.  The virtual (on-screen) keyboard is available at all times on the field unit and the physical detached keyboard is available to the officer when the field unit is docked in the vehicle or at the agency. 

Agency-based Polaris System for Public Safety Crash Module
The agency-based Polaris for Crash software provides all of the capabilities described for the Mobil Polaris for Crash.  In addition, it has a more robust reporting and analysis capability.  Some additional features are described below.
Data-base Administration
· The capability to transfer crash data between the field computer, the agency-based server, and Central Records.  The methods of data transfer supported include Direct Connection, Modem, and Asneakernet@ (i.e. transporting diskettes).  The software is capable of receiving and transmitting data through standard or cellular telephone modem. 

· All crash data transfers between the field officer and supervisor can be accomplished through simple software commands to import and export.  Crash data transfers between the supervisor's station and Central Records can be done with ASCII formatted text files.  ASCII files will provide a standard process for converting the crash data into other databases for analysis and use.  The software should allow the format of the export file to be matched to the file layout provided by Central Records.  

· The supervisor can include the following:
A. Personal notes made about crash reports can be attached to the crash data.  These notes are accessible only to the supervisor and are stored on the supervisor's workstation.

B. Crash reports sent to the supervisor for review and approval sometimes include clarification notes attached by the officer.  The supervisor's crash report review process can also result in comments and notes for the officer addressing corrections to the report.  The supervisor can respond to notes included by the officer and make correctional comments about the crash reports.  When the unapproved crash report is transferred back to the officer, these notes will be accessible to the officer on the field computer.  This will enable the officer and supervisor to communicate electronically during the initial and subsequent reviews of crash reports before approval.  These notes are accessible only to the officer and the supervisor reviewing the crash report.

· Basic reporting of the actual crash report forms and predefined descriptive analysis reports will be running on the agency-based servers for descriptive analyses of activity and crash report evaluations.  The initial basic report formats include:

A. High‑hazard location report ‑ List of crashes by location showing the frequency of crashes occurring at those locations.

B. Crash listing ‑ List of crashes sorted by user's choice of report number, location, date, or classification.  Each column of the report will contain a user‑selectable element from the crash report.

C. Frequency listing ‑ The values of a particular crash element are accumulated and printed as a distribution showing the number of  occurrences of each value in the database.  One-way and two-way (cross-tab) frequency tables are supported.
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Integral to reporting is the ability of the officer to define the particular crashes to include in the report.  Officers can use values of any element (or group of elements) to limit the number of crashes used in producing a particular printed report.  For example, a supervisor may need to print a frequency listing for the crash element named "Vehicle Movement," but only for the crashes that occurred during a certain time of day.  The element "Time" can be used to define the time range of the crashes that should be included in the report.  When the report is printed, it will print the frequency table of values for the "Vehicle Movement" element only for the crashes that occurred in the desired time range that the officer needs.

System Maintenance 
It is important to have a software system that can adapt to changing needs and be enhanced with new functionality.  Users with Administrator-level access (see the discussion of security below) can edit, add, and delete fields for data collection.  As user expertise increases with the system, new functions and technology requirements will be wanted of it as well, such as additional support for citation issuance, activity logs, fingerprinting, digital photography, computer‑aided dispatch, and road maps on screen, etc.  Through the use of a user-oriented scripting language, the software can be readily adapted to these changing requirements.  In addition, data can be imported or exported from the system, files can be re-indexed, cases can be archived and retrieved, and numerous other administrative functions can be performed.  
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System Security
Among other features, the following system security should be available as a part of its system administrative functions:
· The capability to have multiple officers use the same field computer at different times by using individual ID and password security for each officer, separate officer report databases, and system usage statistics for each officer.
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· All users, whether field officers or supervisors, are required to have a user ID and password to access their reports and the other tools like notes, the GPS, the printer, etc.

· The system administrator can define exactly what functions a user can perform on the data, with each user having differing functions, as needed.

· The system administrator can report user activity, system errors, and other informational status.  


External Interfaces

The Polaris for Crash software includes both import and export functions that allow data to be transferred from system-to-system and from agency-to-agency in an efficient manner.  This transfer recognizes when records are complete and ready to be transmitted, as described earlier in the System Design Concept Section.  The import and export files can be user-defined; e.g., to match their local system for input, to match the Central Records transaction file description.  The communications software for on-line transfer is an integrated function of the software and does not require the officer to run a separate program to initiate any data transfer.  

Furthermore, the design of the software (i.e., creating evidentiary files of people and property, then completing the selected incident form) is conducive to adding other public safety and law enforcement applications in the future.  New forms (i.e., citation, crime incidents, etc.) can be completed by dragging and dropping information about people and property from the evidentiary files and then the remainder of the form can be completed.  

Communications from Field Unit to Law Enforcement Agencies
Communication methods to be utilized primarily from the field to the supervisor's workstation include the following:

· Direct Connect
Through the docking station, a component of the agency-based database server, a direct connect can be established between the field unit and the server for transfer of crash data records.  

· SneakerNet
The docking station will be configured with a floppy disk drive to enable copies of the crash data records to be made and transferred by hand or mailed to another location.   

· Modem
Each of the field units and the agency-based servers will be equipped with a modem that allows land-based or cellular dial up into the agency desk-top system for the transfer of crash records between the two types of computers.

· RF 
The Polaris for Crash software handles RF communication, but the agency should examine the relative importance of sending crash data over RF versus the other methods being utilized (as described above).  Included in the determination of feasibility would be the following items: 

Relative importance that the agency gives to sending data via RF, the amount of data, and the content of the data.

A. Existing RF capabilities of the agency and how data and voice (i.e., time needed, bandwidth, cost, etc.)  communication requirements could be attained.

B. Impact that data transfer via RF would have on current RF and manpower capabilities of the agencies.

C. Cost of hardware/software to implement RF capable of performing data transfer as each agency desires. 

The following table provides estimated file sizes for RF transmission of one Astandard@ crash report (e.g., environment data, two vehicles, 2 occupants, 2 drivers, a 500 character narrative, and a 500,000 byte diagram):

	Data Type
	Bytes

	Environment
	650

	Vehicle and Driver
	1400

	Occupant
	60

	Narrative (compressed)
	200

	Diagram (compressed)
	5000

	Estimated Total
	7310


The estimated total bytes does not account for the compression capabilities of RF hardware that would be used to transmit these data, but does include the compression performed in the Polaris for Crash software.  

Polaris System Technical Specifications:
Microprocessor
100% IBM Compatible 486 or higher

Pentium II processor recommended

System Memory
16 Megabytes of system RAM

64 Megabytes of system RAM recommended

Operating System
Windows 95

Windows 98

Windows NT

Display
640 x 480 VGA monitor or higher

Interfaces
Parallel

RS -232 Style Serial

IrDa 1.1

PS-2 Style Keyboard 

Pen stylus

PC Card

Magnetic Stripe Reader

Bar Code Reader

GPS transceiver

Wireless LAN with PCMCIA Socket 

Modem

Figure 3.  Pull Down List Example.





Figure 4.  Help Screen Example.





Figure 5.  Narrative Example





Figure 6.  Sample Data Entry Screen.





Figure 7.  System Administration Uses.





Figure 8.  Systems Users Activity.





Figure 9.  Defining User Functions.
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