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Application of Microcomputer Technology to Local 

Accident Problem Identification 
DAVID B. BROWN AND CECILW. COLSON 

The potential for implementing a microcomputer-based problem identification 
system in small to medium-sized cities is explored in terms of the City Acci
dents RAPID Evaluation (CARE) system. The benefits of such a system are 
examined. One primary benefit is overall data improvement for all applications. 
The capabilities of CARE are explained in terms of a user-oriented menu-
driven operating system. Example outputs are presented along with the meth
odology for their generation. Finally, soma technical sp~ifications are provided 
to illustrate considerations required for actual installation. 

Problem identification is an essential part of the 
design of an optimal safety system at all levels 
(l). NHTSA has recognized the criticality of per
f~cming systematic problem identification and has 
incorporated this as a requirement for each state 
highway safety plan (HSP) Clrll· But problem iden
tification is also essential at the local level for 
local countermeasure implementation. In fact, the 
closer to the source of the problem the process of 
problem identification and evaluation is performed, 
the more effective it will be. For example, if 
local law-enforcement officers knew the locations in 
their city where accident rates are high as well as 
the times and types of accidents at those locations, 
they would then be in a position to implement selec
tive enforcement countermeasures. 

The benefits of having a local problem identifi
cation capability are obvious. Being able to obtain 
information for specific problem subject areas (such 
as accidents involving alcohol or pedestrians) or 
specific locations gives the local decisionmaker the 
information needed to develop an optimal allocation 
of resources. A few years ago, it was not economic
ally feasible to provide direct on-line query capa-

bility to a small town. Now, however, with the ad
vances made in microtechnology, every city and town 
of any reasonable size can take advantage of the 
tools that have been developed. One of the major 
benefits of distributed problem identification will 
be the tremendous increase in accuracy of the rec
ords themselves as local police realize the impor
tant role that accident records can play in counter
measure development. 

City Accidents RAPID Evaluation (CARE) C.!l is a 
microcomputer-based system that enables city offi
cials to quickly retrieve information stored in 
their accident records. The users of CARE need no 
formal training in computer hardware or software 
since no knowledge of computers is required. The 
various options of CARE are incorporated into menus 
that thoroughly guide the user in obtaining the 
desired output. By following the directions given 
on these menus, all output required can be readily 
obtained at the terminal and/or on a printer. 

CARE is patterned af tec Records Analysis foe 
Problem Identification and Definition (RAPID) (2_), a 
system developed for statewide . accident problem 
identification that has been installed in Alabama, 
Kentucky, South Carolina, Tennessee, and Delaware. 
The differences between CARE and RAPID are as fol
lows: 

1. CARE is designed to operate on its own dedi
cated hardware, a microcomputer in the $10 000-
$15 000 price range, whereas RAPID requires a large 
system because of the large subsets necessary for 
statewide application. 
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2. CARE is designed to provide problem identifi
cation for a moderate-sized city, whereas RAPID is 
generally applied statewide. 

3. CARE will generally be based on the most re
cent three years of accident data, whereas RAPID 
problem identification generally uses one year of 
data. (Informal studies in Alabama have shown that 
three years provides an optimal balance between data 
completeness and timeliness.) 

4. Because of the local application, variables 
used for statewide research will generally be ex
cluded from CARE. The CARE variables are only those 
that have application to local decisionmaking. 

CARE provides the following capabilities directly 
to the user: 

1. The user can create a subset of the city's 
accident records according to any logical specif ica
tion, such as all pedestrian accidents, alcohol-re
lated fatal accidents, motorcycle accidents at a 
given intersection, e~c. 

2. The user can obtain labeled frequency distri
butions for the accident subset chosen. Note that 
the production of total citywide frequency distribu
tions (for all variables) falls within this capabil
ity. Any or all variables (such as time of day, day 
of the week, weather, etc.) can be selected by the 
user on-line. 

3. Labeled histograms (graphs) of any frequency 
distribution produced by capability 2 can be ob
tained. 

4. Fully labeled cross tabulations for any of 
the variables for subsets produced by capability 1 
can be obtained. 

5. The user can find high accident locations ac
cording to user-specified criteria [a "location" is 
specified by road code(s) and/or mileposts]. The 
interactive nature of this task enables the user to 
try any number of alternative criteria in order to 
obtain the number and the type of high accident 
locations desired. 

6. The user can obtain frequency distributions 
for any variable for locations found by capability 5 
to be high accident locations or for any other loca
tion specified by the user. 

7. The user can obtain the accident report num
bers for any subset of the accident records so that 
the hard copy for particular types or locations of 
accidents can be retrieved. 

Although the capabilities of CARE are quite 
sophisticated, they can be obtained by anyone by 
merely selecting an option on a menu. To understand 
the capabilities of CARE, it helps to follow the 
flow of data from the origin to the final CARE out
put report. Suppose that a pedestrian accident oc
curs in a specific city, injuring a child on his or 
her way to school. This accident is recorded on a 
standardized form by an officer of the local police 
department. This hard-copy form is sent to a cen
tral point in the state for data entry. It, along 
with thousands of other records, becomes part of the 
state's accident records data base, which is gener
ally stored on tape. 

The accident records data base described above is 
generally not constructed with problem identifica
tion in mind. In fact, it contains virtually all of 
the codeable elements from the accident records. 
Many of these are not required for problem identifi
cation work, and generally they are not in a form 
that is compatible with problem identification. For 
example, the pedestrian's actual age will probably 
be coded on the tape whereas age intervals (e.g., 
0-4, 5-7, 8-9, 10-15, 16-21, etc.) would be much 
more useful for problem identification and cross 
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tabulation. In addition, certain calculations and 
other data manipulation might be required for prob
lem identification. For this reason, it is essen
tial to reformat and modify this data base before 
trying to use it for problem identification. 

To resume the trace of the data, a program is now 
run to create a new tape which is totally compatible 
with CARE formats and objectives. (The original 
tape remains unaffected and may be used for other 
purposes.) It is important to note here that CARE 
can work on any properly formatted data base. The 
arrangement, number, or type of variables is totally 
flexible and may be specified by the user during the 
development of the BASE program. At this point, the 
records for the particular city to be considered are 
selected from the reformatted tape and downloaded 
onto the microprocessor hard disk. This new subset 
of data that resides on the hard disk is called the 
CARE Master Data Base. For cities in the 20 000 to 
40 000 population grouping, this will produce from 
3000 to 7500 records for a three-year time period. 
For larger cities, fewer years of data will be suf
ficient for problem identification purposes. 

Residing in a small subset on the microprocessor 
hard disk, the data are now ready for quick process
ing through any of the CARE processing options: 
frequencies, histograms, or cross tabulations. They 
can also be processed through high accident location 
determination and reporting modules. 

For example, suppose that the pedestrian accident 
above has caused considerable pressure in a given 
city for an increase in the number of school cross
ing guards. In order that these additional guards 
be placed where and when they can be most effective, 
a report consisting of the age distribution of the 
pedestrian accidents in that city over the past 
three years by severity, day of the week, pedestrian 
sex, and pedestrian action is required. Further, 
the specific locations at which the 7- to 9-year-old 
age group had accidents and the times at which these 
accidents occurred will be useful in making tactical 
decisions. With CARE this information is readily 
available, and it can be printed out for a report in 
a matter of a few seconds after the request is 
made. Similarly, any other classification of acci
dents can be studied in detail by using CARE. 

CARE OPERATIONS 

An overview of the CARE functions can easily be ob
tained because CARE is totally menu driven. This 
means that option lists appear on the terminal that 
thoroughly guide the user in obtaining every CARE 
output. No supplementary documentation is required 
to use the system, and no knowledge of computers or 
data processing is required. To illustrate this 
concept, consider the CARE supervisory menu (SM) 
shown in Figure 1, which will appear on the terminal 
screen when the system is turned on. The top row of 
keys on the terminal are function keys labeled Fl, 
F2, ••• Fll. The user merely pushes the key that 
corresponds to the desired function on the menu. 
The following summary illustrates the CARE capabili
ties. 

SM-Fl - CARE Logic Specification 

The SM-Fl option enables the user to specify any 
subset of records. Standard subsets such as pedes
trian, speed, or alcohol will appear immediately as 
on the menu shown in Figure 2. The user can sub
divide the data into any combination of these stan
dard subsets--for example, speed and fatal accidents 
involving alcohol. The menu also gives the user the 
ability to combine subsets. For example, all acci
dents that are either bicycle or pedestrian related 



16 

Figure 1. CARE supervisory menu. 

• • • • • • • • • • • • • • • • • • • • • • • • • • • • • 
• 
• ,., - Cll! LOGIC SPZCIFIClTIDI 
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• .... - FIID BIGR lCCIDllT LOCITIDllS • 
• rs - SPBCIPIC LOCATIDI IIPDRIATIDM 

F6 - DITllftIUl ICCIDlllT IOIB!BS (DNI 

r7 - BlTCR PRBQO!ICI!S (P2) 

• re - BATCH CBDSST I BOLATI DIS (Fl) • 
• P9 - BITCH tOClTIOI IIFOlftlTIOI (PS) • 

PIO - CARI ftlIITllAICI REIO 

,,, - LOGOFP/ll!TORI TO CP/I • 

• PUICTIOI •> • 
• • 1111 ••••• ••••••••••••••••••••• 

Figure 2. CARE logic menu. 

• • • • • • • • • • • • • • • • • • • • • • • • • • • • • • 
• • 
• ILL - ALL ACCIDERTS • 

UC- atCOROJ; RELATED ACCIDllTS 
• DIC - BICYCLE RELATED ACCIDENTS • 

ORI - DRIVER RELATED ACCIDENTS 
• '!!NS - IRJUBJ OR PATlL ACCIDENTS • 

PAT - PAT AL ACCIDENTS 
• IDT - ~OTORCICLE RELATP.D ACCIDENTS 

PED - PEDESTRIAN RELATED lCCIOEMTS 
• RDS - ROADIAT RELATED ACCIDENTS • 

RBT - RAILROAD RELATED ACCIDENTS 
• see - SCHOOL BUS RELATED ACCIDEHTS • 

TRK - TRUCK RELATED ACCIDENTS 
• YEH - VEHICLE RELATP.D ACCID!WTS 

ITH - YOUTH RELATED ACCIDUTS 
SPC - SPECIAL OSER DEFINED LOGIC • 

• Pl-DOWN P2-UP Fl-SELECT P~-DNS ELECT Pl 1-EMD • 
• • • • • • • • • • • • • • • • • • • • • • • • • • • • • • 

can be examined concurrently. All of this is per
formed by entering options specified at the bottom 
of the menu. Once the given subset of the records 
is determined, the user is queried for a title. 
This title will appear at the top of every page of 
output generated on the printer. After these speci
fications, the system returns control to the super
visory menu, The logic and the title specified will 
remain in effect until Fl is entered once again from 
the supervisory menu. 

SM- F2 - Frequency Distributions, Histograms 

Once the user specifies the subsets to be processed, 
the next step is to designate the processing 
desired. This option enables tabular sununaries of 
any of the variables in the CARE master data base to 
be returned to the screen or printer in the form of 
frequency distributions. There is also the option 
to generate a graphical picture of any of these 
frequency distributions. If a hard copy of the 
variable list ( t he choi ce of variables and their 
numbers) is not available, the user can obtain a 
quick listing of these on the screen or the printer 
merely by pressing the appropriate function button 
given on the menu. 

SM-FJ - Cross Tabulations 

The SM-F3 option is another processing option that 
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can be applied to any subset specified by SM-Fl. 
When the cross-tabulation option is selected, the 
user will be queried for a pair of variables. The 
system will then print out the cross tabulation on 
the line printer, after which another pair of vari
ables may be entered. 

SM-F4 - F i nd High Accident Locations 

The SM-F4 function is used to find high accident 
locations that may be hazardous or might need atten
tion because of the volume of traffic. The objec
tive of SM-F4 is to find locations that either have 
a high total frequency of all accidents or have a 
high frequency of a given type of accident (e.g., 
pedestrian, injury, or any other of the logical 
qualifications specified in SM-Fl). The user is 
queried for the minimum number of accidents needed 
to qualify a location for this category. An entry 
of l will generate all locations. Once specific 
locations are found, frequency distributions and/or 
accident numbers for any of the locations can be 
generated by following the instructions given. 

SM- FS - Specific Location I nformation 

The SM-PS function is used to obtain detailed infor
mation on a location-by-location basis. It comple
ments SM-F4, which finds the high accident loca
tions. Once specific locations are found, the next 
logical step is to determine the details, such as 
weather, roadway condition, lighting, and time of 
day, at that location. When SM-FS is selected, the 
user will be queried for the location to be pro
cessed. A selection may then be made of any of the 
variables in the data base. Abbreviated frequency 
distributions (i.e., without percentages) will be 
listed for these variables. This printout can then 
be used for an on-site investigation. Accident num
bers can also be obtained within this option. 

SM-F6 - De t ermi ne Accident Numbers 

Accident numbers are required to obtain the hard
copy original of the accident report. These are of 
obvious value in investigating high accident loca
tions. However, quite often specific information 
that has not been entered into the computer system 
will be required from the hard copy for a subset of 
accidents. For example, a recent request was made 
for the names of all children between the ages of 6 
and 10 who were injured in pedestrian accidents in a 
given local area. CARE can be used to obtain the 
subset through logic specification (SM-Fl). Once 
this has been specified, SM-F6 will return the acci
dent report numbers for all accidents in the sub
set. Accident numbers can also be obtained by loca
tion within SM-F4. 

SM- F7 - Batch Freguencies (P2) 

The SM-F7 function enables frequency distributions 
and histograms to be generated on a production basis 
rather than on-line. The system will query for as 
many variaoies as ~he user aesires tu in~ut. vaLia
ble ranges may be input as well as individual varia
bles to save time in data entry. Once all variables 
are entered, the system will produce all frequency 
distributions and/or histograms requested. 

SM-F8 - Batch Cross TabuJ.ations (F3) 

Cross tabulations can also be obtained in a batch 
mode to save user time. In this case, the user will 
be quer i ed for all variables for which cross tabula
tions are required. 
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SM-F9 - Batch Location Information (FS) 

In cases where several variables for a large number 
of locations are to be output, this batch option for 
specific location information will be used. 

SM-FlO - Care Maintenance Menu 

A number of "housekeeping" chores must be performed 
to keep the CARE system operating properly. For ex
ample, adding a new road code requires an addition 
to the road name file. Similarly, each year (or 
more frequently) new data will be added to the sys
tem and this requires the execution of certain util
ity programs. SM-FlO presents the user with an en
tire menu of these maintenance items. 

SM-Fll - Legoff/Return to CP/M 

The SM-Fll function makes possible a systematic 
shutdown of the system, which is necessary to pro-

Figure 3. CARE frequency analysis. 
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Figure 4. CARE frequency histograms. 
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tect data on the hard disk. It also makes possible 
a convenient exit to CP/M so that the hardware can 
be used for systems other than CARE. 

EXAMPLE CARE OUTPUTS 

Frequency Distributions, Histograms 

When function F2 is entered from the supervisory 
menu, the CARE frequency menu will appear immedi
ately. To specify a variable, the user merely in
puts the variable number for which a frequency dis
tribution is desired. The frequency distribution 
will appear on the screen in a matter of seconds. 
The listing on the screen is similar to that shown 
in Figure 3. (The example shown is for the city of 
East Greenford for the 1979-1981 period. The title 
input during SM-Fl was "Alcohol Injury Accidents 
Study," and the logic is for ALC and EMS--i.e., al
cohol-related accidents that resulted in one or more 
injuries.) A message at the bottom of the screen 
tells the user to press any key to generate the 
histogram. When this is done, a histogram similar 
to that shown in Figure 4 will appear on the 

Figure 5. CARE cross-tabulation analysis. 

1981 SEVERITY ANALYSIS 
ElST GREENPORD 
LOGIC SELECTION: ALL 

C006 ACCIDENT SEVERITY BY co4o LIGHT 

co4o 
COUNT I 

ROW PCT IPROPP.RTY NONFATAL PATALIT! 
COL PCT I DA~AGE INJURY 
TOT PCT I 1 I 2 I 3 I 

C040 -------------------------------- ! 
1 I q35 I 77 I 2 I 

DAYLIGHT I 84.6 I 15.0 I o.q f 
I 65.9 I 55.0 I 50.0 I 
I 54. 1 I 9. 6 I O. 2 I 

-----------------------· 
2 I 2 I O I O I 

DAWN I 100. 0 I 0.0 I O.O I 
I o. J I o.o I o.o I 
I 0. 2 I o.o I o.o I 

------------------------1 
I 19' I 4 I o I 

nosK I 82 .6 I 17.4 I O.o I 
I 2 . 9 I 2. 9 I O. O I 
I 2 .4 I 0.5 I o.o I 
-- - - -- - -- --- -- --- - - - ----1 

I 125 I 32 I 1 I 
DABKN~ss I 79.1 I 20.3 I 0.6 I 

I 18.9 I 22.9 I 25.0 I 
I 15.5 I 4.0 I 0.1 I --------------------1 
I 79 I 21 I 1 I 

DARKNESS, I 11.8 I 25.2 I 0.9 I 
RD. LIGHTS I 12.0 I 19.J I 25.0 I 

I 9. a I l. 4 I o. 1 I 

- - ----------------------1 
COLU~N 660 1qo Q 

TOTH 82.1 17.4 0.5 

ROW 
TOTAL 

51q 
63.9 

2 
0.2 

23 
2.~ 

158 
19. 7 

107 
13.3 

804 
100.0 

02-25-82 

SUBSET SIZF.: 804 RECORns (100.0001' OP 804 RECORD CIRB D.lT.lBISll. 

: June Figure 6. CARE high accident locations . ...... ( 
I July 
I 

8 •••• ( 1 
I A.uqust 

I 
10 •••••••• ( J , 

I Octoher 
I ,, ............................... ,,,, 
I . Nove11her 

I 
12 •••••••••• • •• ( 5 ) 

I DeCf!lllheC' 
I ••••••••• I ••••••••• I ••••• • •• I • •••••••• I •••• ·. - ·. I 
0 4 R 12 16 20 
frequency 

Subset Size: 45 neco["-ts (16.014% of 281 Record CARE Database) .. 

BICICLI lCCID!IT LOCATIONS 
BlST GBB!IPORD 197~1981 !INiftO" ACCIDENTS: 1 
~OGIC SBLICTIOI: BIC 

lCCIDUTS 

2 
1 
1 
1 

ACCIDBITS 
ON 

LOCATION-INTERSECTION 
ON AT 

0030-DEAN RD. 0035-AVONDALE ST. 
0036-CLANTON AVE. 0047-BRUTON ST. 
0043-COLSON LA. 0051-CLARK AVE. 
ooqJ-COLSON LA. 0067-CHORCH ST. 

LOC&TION-NONINTERSECTION 
BETWEEN AND 

1 0036-cLANTON AVE. ooq7-BORTON ST. 0058-COOI ST. 
z ooq4-cox ST. 001A-BINPORD RD. 0019-BHOWN ST. 
1 0072-DBLWOOD DR. 0021-BOWDEN AVE. 0038-CABTER ST. 

TOTAL ACCIDENTS: 9 



18 

screen. The user is given the option to print none, 
one·, or both of these outputs to the printer. Re
gardless of which of these opt i on s is chosen, the 
system then retur ns to the variabl e query and will 
follow through this same procedure with the next 
variable specified. 

Cross Tabulations 

When the cross-tabulation function is selected, the 
system immediately queries the user for the pair of 
variables for which cross tabulations are required. 
It then calculates the cross tabulation for the sub
set as define·d in the logic specified in SM-Fl. An 
example of cross tabulations is shown in Figure 5. 
Every attempt has been made to keep the CARE outputs 
to report-sized documents. The system will flip
flop variables and use compressed pr int when neces
sary to accomplish this end. 

Find High Acc.ide nt Locations 

The SM-F4 function provides the mechanism by which 
high accident locations can be found. Whatever 
logic was specified within SM-Fl will form the basis 
for determining the type of location under consider
ation. After specifying whether intersection or 
nonintersection accidents are of concern, the user 
is immediately queried for the number of accidents 
that will determine a high accident location. This 
is followed by a query for printed or screen out
put. The system will then respond by listing all 
locations that meet all of the criteria specified. 

Figure 6 shows the output generated from a typi
cal high accident location run. 

By following the directions given below the list
ing, the user can put the system into a "frequency" 
mode . In this mode, frequency distributions can be 
obtained for any of the locations on the screen. 
These are obtained by moving the cursor to the line 
listing the desired location and pressing the proper 
function key. The user will then be queried for the 
variable desired. Thus, any item of information for 
a specific location is at the fingertips of the user. 

TECHNICAL SPECIFICATIONS 

CARE can be applied in any pol,itical subdivision 
that has from a few hundred to tens of thousands of 
accidents per year. Hardware should be chosen to 
provide the degree of service desired. This will 
depend heavily on the number of records to be stored 
and processed. A minimal configuration consists of 
a 5-megabyte ( 5 million bytes) hard disk and a 64K 
central processing unit with terminal and printer. 
This will support a city that has approximately 2500 
accidents/year, assuming three years of accident 
data are to be maintained on-line. The cost _of such 
hardware is about $10 000. For a larger number of 
accidents and faster service, microcomputers of the 
16-bit word length variety, which range in cost up 
to $30 000, can be configured. 

Implementation of CARE for a political subdivi
sion will require more than just the purchase of 
iJctLU.WdLt:: c1.11U 

•• ,! _ _ ... _ .... _ .... ~-- -I: 
\.UC .LllQ\,.Q.&...LG!o...&.VU V.I. 

In addition, an interface program is required to es-
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tablish the data base for the political subdivision 
under consideration. This is no great problem for 
those states that perform data entry of all record
able accidents. First, a program would be written 
to pick off and convert the appropriate records and 
variables from the state master tapes to the format 
required by CARE. This would be performed on a 
mainframe to minimize cost and save time. The sec
ond step would involve a downloading of the data 
from the mainframe to the micro. Standard programs 
for this are available and quite reliable. 

In the case where the state data entry is not 
sufficient for the needs of the city, a program 
would be developed to perform the data entry local
ly. The expense of such a program is nominal com
pared with the cost of the ongoing data entry ef
fort. However, many cities may opt for continual 
local data entry to ensure the integrity of their 
data. 

CONCLUSION 

Space does not permit all of the CARE features to be 
explained here. Rather, the objective is to demon
strate the reality of microcomputer-based systems 
for local problem identification. At the inception 
of the CARE system design and development project, 
the objective was to develop software on state-of
the-art hardware, looking some four or five years 
into the future when hardware development would pro
duce a machine that was both fast enough and in the 
price range to make local problem identification 
feasible. When the software was developed and 
tested, it was found that there was no need for lo
calities to wait: Hardware and software technology 
is now more than adequate for the task. This is not 
to say that there is no room for further innova
tion. Every attempt will be made to keep CARE cur
rent with the most recent advances in microtech
nology. 
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